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desires to enter liis sons for liis own profes- 
sions or aspires to give them access to the 
public service of the country. To a matter- 
of-fact person^ the ideal of Imowledge for its 
own sake lias few attractions, and his 
greatest concern is that the money he 
invests in the education of liis children 
should bring return in the form of enrich- 
ment of his own profession, or that their 
service to the State should be adequately 
remunerated. Such a man lias very little 
use for tlie type of education now imparted 
in our scliools and colleges, which in his 
judgment leads nowhere. One of the 
criticisms passed on modern 'education is 
that the cultural and social advantages of 
higlier education are beyon4 tlie reach of 
the man of humble means'.^ Of all the 
questions which will engage the earnest 
and immediate attention of the projected 
Board, the most important ones appear to 
us to be the statutory grant, the education 
of the poor man’s children and the problem 
of the pass- man. 

The Government of India contemplate the 
creation of a number of Committees to assist 
the Advisory Board in the investigation of 
relevant problems, and perhaps the most 
vital question that will confront the Board, 
when brouglit into being, must relate to 
Finance. There should be established a 
Committee of Finance of moderate dimen- 
sions, of independent character and pos- 
sessed of adequate powers to act as a link 
between Government and the Board. We 
would prefer to call tliis body, Committee 
of Eef(U'ence. It sliould enjoy statutory 
liower for the purpose of elucidating and 
correlating expenditure on the several grades 
of education, besides exercising advisory and 
supervisory authority in connection with the 
financial allocation in each province. The 
advice of tliis Committee in regard to the 
assignment of contributions by the Central 
and Provincial Governments to educational 
and university purposes should be adopted, 
which would thus secure unification of the 
financial policies of the dillerent administra- 
tive authorities. If such a body is to be 
efficient it must include independent men of 
affairs, wlio could pronounce impartially 
upon conflicting claims, and also persons 
who are cognizant of the needs and general 
practice of the universities and have a 
genuine interest in their welfare and progress. 
We emphasise the importance of the Com- 
mittee of Eeference because it is borne in 
upon us that the clue to the majority of the 


educational and university problems and the 
condition of their reforms must ultimately 
be finance, and unless the Committee secures 
adequate statutory financial contribution, 
progress will be impossible. 

It is obvious that since the appearance in 
the political field, many of the social classes 
in India are anxious to participate in the 
benefits of higher education, to which they 
are attracted as an instrument in the task 
of preparation for their new and arduous 
responsibilities. They regard higlier educa- 
tion as an indispensable equipment for the 
part that they desire to play in national life. 
The extension of the franchise, the increas- 
ing association with local self-governing 
bodies and the organisation of social 
groups have given them power which they 
rightly think they can exercise for the 
advantage of their own class and also for 
that of the nation, if this power is accom- 
panied by knowledge. Our scliools and 
colleges are now filled with the sons of 
these social classes, because they tliink that 
they have a right to share in the national 
cultural inheritance, and it is appropriate 
that special facilities and preferential treat- 
ment should be offered to them. But in 
recent times, the discussion of the question 
of creating special advantages for them has 
suffered from the defect that little or no 
attempt has been made to distinguish 
between the vaidous classes among wdiom 
the term ‘‘poor” is treated as synony- 
mous with that of ‘‘backward”. We 
attribute the failure of some modern edu- 
cational expedients aiming at reform, to 
this confusion of ideas, and the fact is that 
plans suitable to one section have been 
found almost inapplicable to the other. The 
changes in the economic life of modern 
society and in the intellectual progress of 
the nation necessitates a more scientific 
distinction of the communities ; for the wage- 
earning classes who could properly have 
been called “ poor ” half a century ago have 
now acquired wealth, while those who may 
fairly be termed “ backward ” did not at 
that time aspire to higher education. But 
in so far as both of them represent particular 
strata in the national life, it is obvious 
that they should have free access to the 
advantages of higher education. 

Perhaps the most delicate and difficult 
task for the Advisory Board will be to 
formulate their proposals for the working- 
class education, to encourage the desire of 
the industrial communities to profit by 
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The Educational Advisory Board. 

'T'HE formation of a (Unilra-l 

Board oL* Edueat,ion, ror(ssfuh(l<)\v<*d liv 
Sir G. S. Bajpai at tlu* last sos.sioii of 
Legislative Asseni})ly at. in niti 

opinion, an urgent lUMusssity. In rcfi'iif 
times, the acadoniie. pi'oblmu Inis assiuitr^ 
new and perhaps eoinpli^x slnipiss, in tb 

solution the Goviu'iinionl; ol Iiniin 
naturally desire to r(dy on l-in^ adv i^'e ami 
assistance whic^ this body is <‘OEh po- 

tent ,to plac^ at t.Iun'r disposal. Wjnoi 
Government abolished tluf I>nrea<n ol hMn* 
cation in 1923 , their inllumua^ on tbn lor- 
ination and execution of t la^ <Mlu<*at ioiial 
policy of provinces prael'.iimlly <i isa pptsi mi 
and the new Board is o])viousIy inldonlod to 
restore that inllueneo. It. is dissirabb^- — nnnins 
will no doubt bo found foi* it --(hat I In- 
Educational Advisoiy Boa.rd shouUl be so 
constituted that it will lil. ini.o Ma* g'enoral 
framework oi IVnleral Adininisl, ration, siuoo 
it is proposed to mala^ i(. a. depaal miab of 
Central Govcrniiumt. Ol.lnu'wiso t In^ ex- 
perience and progrixss obta.iia'd Ipv I be 
Indian States in tla^ s[)li(u*t^ of <Miij<aiiion 
will lose contact with tla^ ni;ieliin(‘r>' (ie.\'isep 
for British India. Edue.at ioiral pi’ogri'ss in 
India is hainperiMl by pinloiiii*. bnaneial 
inhibitions, and tlie lirsi. t.a.sk of Mm* Ilo.-n i! 
must be to secur(‘. a. staiut.ory gran I for 
giving effect to its reeoiunumdai-ions. 

Among the various bi(*I.ors vvhieii have 
rendered the academic probhnn inenatsinirly 
complex in India, mention must Ix^ niade of 
the immense expansion of scdcmt ific* know 
ledge with its reactions on t.Iu^ social atol 
economic life of the (-.ountry, tin*, voisliy 
increased demand for higlHu* ami ia^cji nolog:'i • 
cal education, the wider c.oiuu'pi.ion of tin* 
51 duties of the modern nnivau'sitiihs a.nd I ho 

51 emergence in the body polilai*. of social 
communities wlidch had previously rcuuuino t 

52 indifferent. We are not impiaxsscd bv Iju- 
52 zeal of educationists for the constilutional 
58 reform of their institutions, haw( wer iiu])or- 

4 tant^ they may be to tlie inner lif(^ of i.hoir 
85 administration, for the outside world always 
74 meapres the efficiency of the machinery 
by its results, unmoved by its structural 
beauty. The problem of the public is <uuu- 
paratively simple. The man in tlio strecd^ 


CUMMT SClMNCn 


July 1935] 

acadeinic discipline. If this desire is genuine, 
then it seems to us that its satisfaction sliould 
not exclusively be left to private enterprise or 
to a somewhat precarious combination be- 
tween state and municipal interests, but that 
it should be recognised and regulated by the 
Board or by one of its Committees. Slioiild 
there be a working-men's school and college 
in every important industrial centiej where 
education is imparted free of cost 1 1n answer- 
ing this question, it should be borne in mind 
that gratuitous benefactions do not promote 
a sense of self-respect, nor is their value 
fully appreciated. Bor the creation of such 
institutions for the children of humble means, 
the Board must seek and hud as.sistance 
from public-spirited benefactors to supple- 
ment its otlier resources. Education is a 
slow process and naturally tliercfore it does 
not excite popular imagination or stir 
public sympathy. The recent enhance- 
ment of school and college fees and 
dues, owing largely to the shrinkage of 
grants to these institutions has placed impe- 
diments in the way of poor young men who 
■wish to take their share in the academic 
and social advantages of liigher education. 
If in spite of subsidies in pecuniary or otlier 
sliapes which the poor disappointed young 
rren might otherwise obtain, there are 
features in the liigher general and profes- 
sional institutions, which act as a deterrent 
to the entry of such students. We do not sub- 
scribe to the theory that education is meant 
only for those wlio have sufficient means 
and intelligence to profit by it. If a man is 
»’:fficiently rich lie is often indilTerent to 
education. The purpose of education is to 
seek those whose intellectual powers are 
dormant and to stimulate them for the 
advantage not only of their own class but 
also for that of the nation. Tiie problem 
of educating the poor is a national task to 
which the proposed Advisory Board must 
give serious attention. 

In the way of broadening the avenues for 
the admission of wider classes to the bene- 
fits of higher education, we are met with 
two problems, viz.^ examinations and pass- 
men. If it could be proved that examina' 
tions by the qualities that they test, are a 
valuable adjunct to a young man’s edu- 
cation, we might face all the unsparing 
criticisms which the public heap upon them. 
Examinations are jumbled together wuth 
an uncertain multiplicity of standards with 
□.either consistency nor uniformity. A man 
who is rejected in one college or university 


may obtain admission to another where he 
may pass with honours. This is a question 
which no scheme of reform undertaken by 
the Central Advisory Board can overlook, 
and wliieli cannot be permanently ignored. 

The question of examination in tlie last 
resort raises the issue of the pass -man and of 
his position in the held of liigher education. 
We have no concern here with the pass-man 
whose idleness is responsible for his poor 
academical achievements but we have every 
consideration for the other type of pass- 
man whose honest endeavours have result- 
ed only in very modest performance. It 
should be rememhered before judgment 
is pronounced on such a student, that 
he is entirely ignorant of liis own nieiital 
capabilities. .Bae has iiilierited these and 
education cannot replace them, but can only 
polish them. It is ignorance of this funda- 
mental fact that must account for all the 
denunciation of these young men and for 
opinions frankly expressed that the standard 
of higher education should be sufficiently 
stiffened to exclude them from its advantages. 
The Universities have obviously no use for 
sxicli young men, and the employer pass- 
ively accepts the verdict of the academic 
bodies in considering his employability. It 
seems to us that this judgment is as harsh 
and hasty, as his injection is unsound and 
unwarranted. If the Universities expend 
their energies and resources on the creation 
of an inteliectual oligarchy, then tiiey cease 
to be national institutions, and may have to 
forfeit their claims to be supported by 
national revenues. 

A great in justice is perpetrated when the 
idle i)ass-man is taken to be the type of the 
pass-man in general, and when the sins of 
the individual are visited upon the class. 
We shall cheerfully accept the reproacli of 
being Philistine or reactionary, if we can 
succeed in impressing upon the public mind 
that tlie first concern of higher education is 
to instruct and enlighten the pass-man. 
If our universities are to continue to deserve 
public support, they have few more important 
duties to perform than to give a good general 
education to the man of poor capabilities. 
To convert him into an enlightened and use- 
ful public servant is as honourable a task of 
our educational institutions as it is to dis- 
cover and foster eminent talents, and it is a 
fact that many of the men, who in later 
life have reflected the greatest credit on their 
education, have been those who never took 
more than a pass degree. We do not believe 
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in tlie soundness of tlie argument that the 
universities are exclusively for brilliant men, 
for we do not see any reason why pass and 
honours men slioiild not exist side by side. 
We conceive that it is in such co-existence 
and happy mingling of all talents and social 
qualities favouring good fellowship and 
toleration, that the service of the univer- 
sities to the nation resides. 

The Educational Advisory Board when 
it deals with the question of reforming the 
educational system in India, will be con- 
fronted with the difficult task of framing 
suitable proposals for educating the poor 
man and the pass-man, and the task, how- 
ever difficult, must be satisfactorily solved. 


“Science and Culture.’’ 

W E have pleasure in offering a warm wel- 
come to Science and Culture^ a new 
monthly journal of natural and cultural 
sciences, the first issue of w'hich has reached 
us by the courtesy of the editor, and whose 
aim is to promote the cause of science by 
spreading scientific knowledge among the 
public. It is further explained that ])ubiica- 
tion is promoted by a non-profit corporation 
of '‘some eminent scientists and education- 
ists of India,” w^hose identity will doubtless 
be revealed in a subsequent issue. 

The subject-matter is varied and interest- 
ing. Following an editorial introduction 
which rapidly sketches outstanding events in 
the historical development of Indian civilisa- 
tion, there conies a long and informing 
article on ‘'Bengal Eivers and their Training” 
by Dr. N. K. Bose, who wisely advocates 
establishment of a river physics laboratory 
resembling those already operating inWestern 
countries, where schemes connected with 
river-eontrol may be tested before adoption. 
An article on the ''Ultimate Constituents 
of Matter” by Professor M. X. Saha deals 
comprehensively and lucidly with, modern 
views of atomic architecture, and concludes 
with an imposing list of the fundamental 
particles involved. Pai Bahadur Bama- 
prasad Chanda, under the title “Aryan, 
Indo -Aryan and Bravidian” traces the 
various authorities for different forms of 
bhakii^ while “Some Keactionary Conse- 
quences of Psychoanalysis” are indicated by 
GoL Owen Berkeley Hill. A short contribn- 
tion on “Susruta and Early Hindu Aoithro- 
pometry”, by Br. Panchanan Mitra is 


followed — abruptly as it may seem to some 
readers — by “Safety of Electric Installa- 
tions in India” from Professor B. C. Chat- 
ter jee. 

Other features are book reviews, obituary 
notices, a full description of the Indian 
Statistical Institute’s foundation and pur- 
pose, a report of the U.P. Academy of 
Sciences April meeting, and letters to the 
editor. Support is given to the view of 
Lord Putherford as expressed in his letter 
to The Times dated April 29, 1935, concern- 
ing retention of Professor Kapitza by the 
Soviet Government, and a useful outline of 
the distinguished captive’s technical inge- 
nuity is presented. Treatment of the 
subject would have gained piquancy — and 
perhaps proportion — if Lord Butherford’s 
contribution had been supplemented by the 
letter of Professor H. E. Armstrong, who 
considers that the restoration of Professor 
Kapitza to his homeland, so far from being 
a calamity, is merely a blessing in fancy 
dress ; but then it must be remembered 
that this chemical veteran on a receiitly 
previous occasion stoutly opposed himself to 
the principle of imported xnofessors. 

From this brief survey it will be recognised 
that Science and Culture covers a wide range 
of material, and incidentally it may he 
stated that the printing and paper are 
excellent. It remains to consider wiiether 
the treatment of the subjects chosen is 
calculated to achieve the declared i^nrxjose 
of the x>i^oi^oters, namely, “dissemination 
of scientific knowledge aanongst the public”. 
A rough classification of the literate public 
in relation to scientific knowdedge wmiild 
reveal two main groups, namely, specialists 
in one or more branches, and a generally 
well-informed public whose members desire 
to keex) themselves aw'are of such scientific 
discoveries and principles as may be assimil- 
able without previous training in science. 
Xahire and the Scientific American a.re 
probably the best known journals appealing 
to these two groups, respectively, and 
throughout the past three years we have 
consistently endeavoured to meet the needs 
of the former group in this country, with 
strict avoidance of partisan or territorial bias. 
Some aspects of Science and Culture are 
so similar to the corresponding features of 
Current Science that we confess to misgiving 
that its promoters have judged ns and 
found us wunting. Actually, there is very, 
little of the material presented in this first 
issue for which we would not gladly have 
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found space in our own columns. Tlie 
question therefore arises in our mind, is 
there a large enough public for two similar 
journals *, because, if not, we fea^r that both 
must languish, under-nourished in both 
material and support. On the other hand, 
there is ample room for a journal popularising 


science, old and new. Therefore, wliile 
welcoming Science and Culture we tak(‘. leav(‘ 
to hope that future issues may devot(^ 
themselves more dednitely to tlu^ dec'lared 
policy of its promoters, an-d expand on limus 
complementary to — rather than competitive^ 
with — Current j^cience. 


Nation Building and Scientific Research.'^' 


Tj^AELY during the Great War, in 1915, 
His Majesty’s Government formed a 
Committee of the Privy Council for Scientific 
and Industrial Eesearch, who were entrusted 
with the task of establishing a close link 
between science and industry. In the course 
of the next two years, this organisation 
developed into the Department of Scientific 
and Industrial Eesearch under wliose auspices 
a great number of researches of national 
importance are being carried out. The 
researches have an intimate bearing on 
some aspect of national life or industry. The 
cost of these investigations is being borne 
by co-operating firms in an ever-increasing 
measure, thereby showing that industry is 
appreciating the value of scientific research. 
The design of ship’s hulls, the effect of waves 
on the resistance and pitching of ships, 
effect of wind resistances, the behaviour 
of rudders and the improvement of propellers 
— all problems connected with the national 
industry of shipping, are being investigated. 
The Building Eesearch Station is conducting 
investigations on the design of steel frame 
buildings, on methods of increasing the 
resistance of concrete and mortar to chemical 


* Report of the Department of Scientific and 
Industrial Research for the year 1933-34. 


attack, on heating and ventilation problt-ms, 
on limes, bricks and clays and on ('ast 
products — prcd-?iems closely (tornuuded wilb 
the life of the nation. The Depart imoit. 
has also interested in tlie development of 
new high temperature alloys, in (liseovtn-ing 
new outlets for low grade coals and in tlu^ 
problems of storage and transport- of fniits, 
vegetables, fish and meat, which are of vihil 
importance in securing an adtupuiti' supply 
of wholesome food for the nation. Int.tM'cst- 
ing work seeking an answer to tlu' rpu'st.iou 
“why does one flour from one kind of wliead 
produce better bre^ad and dough tluiri 
another is being done by the Moiir Mill(‘rs’ 
Eesearch AsvSociation. Tlu^ N Uit ional 
Physical Laboratory is largely c()ne(u‘n(‘(l 
with testing and standardisation of ivrodiudH 
manufactured by indiistria.1 eoiuHn’iis. TIu^ 
Leather Eesearch Associa-tion, the Paint 
Eesearch Association, the British S(a<ui1ilie. 
Instrument EevSearch Association, ih(‘ Pood 
Manufacturers’ Association and otlH‘r Px*- 
search. Associations are all co-ojxu'aiting vvit li 
the Department of KSdcuitilu*. and Industrial 
Eesearch in a programme of Nati()n-])ui]<ling 
acitvity, to the great advamxmumt. and 
prosperity of the nation as a wlioku 
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The Artificial Preparation of the Male Sex Hormone. 

By Professor L. Euzieka, 

Technical High School of Zurich (SiviizerUmd). 


^HE male sex hormone may be defined 
^ as a chemical compound produced in 
tlie testicle, and wliicli in the male organism 
promotes the growth and function of the 
se^ organs and glands, and also the develop- 
ment and maintenance of the secondary 
sex charaeteristies and sex instinct. The 
discovery of this hormone resulted from 
successful experiments on castrated male 
animals, in which the atrophy of the sex 
characteristics and organs was cured by 
implantation of the testicles '^f other adult 
animals. The first experiments in this direc- 
tion date as far hack as 1849. he., long 
before there existed a science of hormones, 
when Eertliolcl (Gottingen) successfully im- 
planted fresh testicles into capons. 

In 1929 Gallagher. Koch and Moore 
(Chicago) succeeded for the first time in 
preparing a really effective testicular extract 
which exhibited, in castrated animals, 
effects similar to those formerly obtained by 
grafting fresh testicles. These investigators 
also worked out the first practical biological 
test for the detection of the male sex hor- 
mone. It is the so-called capon test, which 
was subsequently improved by Funk, 
Laqueur and others, and which is based on 
the principle that the stunted comb of a 
capon increases in size by the injection of 
the male sex hormone, such increase being 
roughly proportional to the quantity of 
hormone injected. We call a capon unit 
the quantity of hormone which, with a 
definite technique, produces an increase of 
about 20^^ in the surface area of the comb. 


With fhe help of this uudliod, Bii(<Hmn«!( 
(Gottingen) isolated in 19;il a. male* .s<*\ 
hormone in crystalline form from (ii(‘ urine 
of men; the injection into a. (aipoii of 
to 0*4 milligrammes of t]i(‘ sa.id liofniorh*, 
in fractional doses, in Hk' r'onrs(‘ of a. U w 
days produces a 20% increas(' in (lie suid'aee 
area of the comb. TIk' isolation of lliis 
hormone, called androst(a’on, is ('xli’Mm'ly 
laborious and up to the b(griniiing of MM;; 
only 25 mg. of it had Iuhui isolated, for 
which quantity 50,000 litres of iiriiu^ \v«‘P‘ 
required. Butenandt was al)I(‘ lo (ssiabiisli 
that androsteron is a satm*at.(*d oxykatojx^ 
having the formula OioilgoOo or 
and possessing four rings, atfhough an 
exact chemical investigation was not, possildi* 
at that time owdng to th(‘ dihicrnKy of ob- 
taining sufficient quantities of lioniiom^. 
It was, however, possible to form a. 
t.hetical picture of the probabh^ slrind’m’al 
formula of androsteron on tin* ha, sis of (be 
knowledge of the follicular liorm()n(‘ 
oestrin) acquired in the meantinHu 

Following the discovery in 1.92:; oi' Alien 
and Boisy’s test for the ovaria.u IiormoiH\ 
Butenandt and Doisy succec({(Ml, imitqMm- 
dently and almost simultam^ously in 192!), 
in isolating theelin in a crystaJIim^ foriii 
from the nrine of pngnanf; ' wonnm. 

The chemical investigation of (his sub- 
stance by Doisy, Butenandt, Marrian and 
Cook, led to the assignment of ror-muhi, 1. 

The simple manner in w'hicli this rorniuhii 
can be derived from (‘holeslnrol sn rnioMs 
its correctness. 
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It is only necessary to consider that the 
terminal six ring of cholesterol is dehydro- 
genated with the formation of a phenol ring, 
and further, that the long side-chain is 
completely split off by oxidation with the 
formation of a ketone gronp. 

Assuming that androsteron is also derived 
from cholesterol, the formula C 19 H 30 O 2 leads 
to the structural formula III Avhieli Buten- 
andt proposed, in 1933, as an intermediate 
product in the course of the hypothetical 
conversion of a hydrogenated stei'ol into 
theelin. The formation of a substance cor- 
responding to formula III from hydrogenated 
sterol, requires only the splitting off of the 
long side-chain, in the same way as theelin is 
considered to be formed in the body by the 
oxidative degradation of a dehydrogenated 
sterol. 

In view of the great difficulties which were 
to be expected, in an attempt to determine 
the exact constitution of androsteron by 
entireh^ analytical methods, tlie author, 
together with his assistants, M. W. Goldberg, 
Jules hleyer, H. Eriingger and E. Eichen- 
berger, decided to approach the question 
from another angle. An attempt was made 
to prepare the hormone artificially by follow- 
ing as closely as possible the metliod which 
nature probably uses for producing it in the 
body. 

It was first of all necessary to investigate 
the question of the most suitable material 
to be used for the proposed work. We have 
discussed above the hypothesis of the deriva- 
tion of theelin from cholesterol. However, 
np to now there are no facts at all showing 
that theelin is stereochemically identical 
with cholesterol. Further, in the artificial 
preparation of androsteron it was necessary 
to take into consideration the steric structure 
at the two positions marked with an asterisk 
in formula III. All hydrogenated sterols 
hitherto known differ one from another by a 
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Dihydrocholeslerol and slereoisonieric sterols 

different steric position at these two carbon 
atoms. Four dilierent stereo-isomers of the 
formula lY are known : dihydro cholesterol, 
epi-dihydroclip.esterol, koprostcrol and epi- 
koprosterol. We have included all these 
stereo -isomers in our investigations. .Before 
the splitting off of the side chain, the hydroxvl 
groups were protected by acetylation from 
the action of tlie chromic acid used as the 
oxidising agent. It must be emphasised, 
tliat according to the statements in the 
literature, it was very improbable that a 
ketone of the type of androsteron could 
result from tlie oxidation of an acetylatcd 
sterol coiTcsspondiiig to formula IY.‘ This 
improbability has certainly deterred, up to 
now, other investigators from employing 
this exceedingly simple method for the 
solution of the problem of the male sex 
hormone. However, our optimism proved 
to be justified. By oxidation of the acetates 
of the. 4 sterols named, we were able to 
isolate the corresponding 4 oxyketones. The 
oxyketonc derived from epi-dihydroch ole- 
sterol proved to be identical in every respect, 
chemically, physically and physiologically, 
with the natural androsteron. On the other 
hand, the other three isomers are distinctly 
different from androsteron. 

Although there ^vas from the beginning a 
certain probability that androsteron might 
belong to the sterol group, no one could have 
expected that it was derived from epi- 
dihydroch olesterol. Girard, for instance, had 
considered the hypothesis of lithocholic 
acid being the mother-substance from which 
androsteron originates, while Butenandt 
thought koprostcrol more feasible. Ho one 
had previously imagined the existence of a 
derivative of epi-dihydro cholesterol (or of 
epikopro sterol) in nature. 

A comparison of the physiological 
action of the 4 stereo -isomeric oxyketones 
Ci 9 H 3 o 02 shows the importance of the steric 
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configuration for the hormone character. 
Whereas with androsteron (both natural and 
artificial) a capon unit amounts to 0 -07 mg., 
one injection a day being made during six 
consecutive days, one unit of the oxyketone 
derived from, di-hydro cholesterol is 0*5 mg. 
The two oxy ketones derived from kopro- 
sterol and its epimer were ineffective in 
daily doses of 1 mg. 

The synthetic preparation of androsteron 
permitted for the first time tlie complete eluci- 
dation of the constitution of a sex hormone. 
This is a rare case of the elucidation of the 
constitution of a natural product of intricate 
composition, by the artificial preparation of 
the substance before anything was known 
about the structure of the carjoon slceleton. 

In this case the method of chicidation was 
just the reverse of that usually employed: 
the first detailed publication of Butenandt 
on the chemical reactions of androsteron 
which appeared two months after our 
communication of the synthetic preparation 
contains no mention of a degradation product 
of androsteron which might have been 
identified with a compound of a known 
constitution. 

The greater accessibility of synthetic andro- 
steron permits the investigation of the 
question of whether there is only one male 
sex hormone, or if several compounds to- 
gether are responsible for the effects observed. 
Butenandt has already discovered a second 
male hormone in the urine, dehydro-andro- 
steron, which acts in the same manner as 
androsteron on the capon’s comb, hut is 
distinctly weaker. There are also several 
female sex hormones all of which, however, 
exhibit a weaker action than theelin. Ac- 
cording to our present knowledge, theelin 
suffices for the xjroduction of the effects 
of the ovarian hormone. The results ob- 
tained up to now with androsteron do not 
contradict the assumption that it can 
exhibit all the effects which one expects 
from the testicular hormone. Let ns now 
describe briefly the most imx)ortant jibysio- 
logical investigations, which have been carried 
out by E. Tschopp in the ”Ciha” Laborato- 
ries in Basle. 

The capon test shows that an overdose 


of androsteron causes an exceedingly pro- 
nounced increase in the size of the comb. 
For example, by painting the comb (accord- 
ing to Fussganger’s technique) daily for ten 
days with a l^oo solution of androsteron we 
observed that the surface of the comb was 
increased sevenfold. 

Furthermore, painting with a 0 *5 %o 
solution of androsteron, the site where 
later the comb grows on neviy hatched 

chickens causes, after a few weeks, 

the appearance of a comb of approximately 
the same size as that of cocks having attained 
their full development. 

From a clinical point of view, it is inter- 
esting to note that with capons in which 
too small a portion of testicle has been 
preserved for the stunted comb to he able 
to grow, temporary injections of androsteron 
cause a prolonged growth of the comb. 
In completely castrated capons, on the 
contrary, the comb stops growing on cessa- 
tion of androsteron treatment, whereupon a 
gradual atrophy of the comb to its initial 
size takes place. Such effects have already 
been observed following the administration 
of testicular extracts. In certain cases of 
testicular hyimfunction, androsteron can. act 
as a ''hormone fillip” to stimulate the in- 
active generative glands into new activity. 
Investigations with mammals in that con- 
nection will he of great importance. 

Furthermore, in castrated male rats, it 
was possible to obtain with androsteron a 
complete cytologic regeneration of the atro- 
phied seminal vesicles (positive test accord- 
ing to Lcewe-Yoss). Finally the ^'wedding 
dress” picture of the male small fish called 
Bhodeus amanis, which is obtainable with 
testicular extracts, could also he produced 
with androsteron. All the experiments which 
have been carried out in the past with the 
various extracts exhibiting the action of the 
male sex hormone, and especially with 
testicular extracts, will be repeate'd with 
synthetic androsteron, which v^ill subse- 
quently also be tested clinically. These 
experiments will show whether androsteron, 
or any of its derivatives possessing stronger 
physiological properties, can completely play 
the role of the male sex hormone. 
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Locust Research Work in India. 

By Rao Sahib Y. Eamachanclra Eao, M.A., f.r.e.s., 

Locust Research Entomologist to the Imperial Council of Agricultural Research, KaracM, 


T. Introditotouy. 

D uring the last decade, locusts have, 
in many parts of the world, been so 
much in the limelight that they hardly 
stand in need, of introduction. During the 
years 1929 and 1930 especially, there were 
not many days on which mention was not 
made of them in the Indian Dailies, either 
in regard to their flights or the damage done 
by them to crops. Nor are locusts to be 
counted as one of the recent upheavals of 
the modern age. Their history apparently 
dates back to hoary antiquity. They are 
mentioned in the Bible, and formed one of 
the plagues of ancient Egypt. In early 
Sanskrit literature, references are made to 
them as one of the recognised calamities of 
the people. The immensity of the swarms, 
whose countless myriads often form clouds 
hiding the sun from the face of the eartli, 
the dramatic suddenness of their ap])earanc(‘, 
and the terrible severity of their onslaughts, 
have all combined to infuse a feeding of 
helplessness and awe in the jiiind of primitive^ 
man, with th(^ result tliat incursions of 
locusts have from time immemorial been 
considered to be of the nature of an act of 
Grod. Indeed, the Indian cultivator, be lie 
Moslem or Hindu, often expressevs himsedf 
unwilling to lift his hand against th(‘se 
pests, ruinous though t<hey may h('- to his 
food-crops, as lie believes tlu^. visitation to 
he a manifestation of Divine Wrath, which 
he dare not resist. 

11. India’s Locusts. 

Few people are unfamiliar with grass- 
hoppers, wdiicli may be found jumping about 
on the surface of lawns and (udds. IiO<msts 
differ very little from them eitlier in their 
general form, structure or habits, except 
for the fact that they often occur in large 
communities, which move about from place 
to place in gregarious swarms. There are 
several dilferent species of locusts in the 
world, each of wdiich has its own more or 
less restricted area of distribution. Not 
taking into account half a dozen species of 
Indian grasshoppers, whieli are known to 
increase in numbers periodicaliy and cause 
immense damage to crops, there are only 
three species of true locusts in India, of 
which one, Zoc-usta migratofia^ though occur- 
ring widespread over the length and breadth 


of this country in its solitary phase, has, 
for some hitherto unaccountable reason, 
been very rarely recorded in its swarming 
condition. Tlie other two, viz., Patanga 
S’uccincta, L. — the Bombay Locust, — and 
S cliistocerca gregar la, For sk . — th e D esert 
Locust, — have in the past appeared in enor- 
mous swarms over large areas of India and 
caused a great deal of destruction to agricul- 
tural crops. Of the two, the Bombay Locust 
affects mostly the peninsular region of 
India. , From the information available, 
mainl3^ Lefroy's account in his Memoir on 
the Bombay .Locust, this locust would appear 
normally to be a denizen of the forest areas 
of the Western Ghat ranges of the Bombay 
Presidency, whose Mights may spread in years 
of heavy multiplication far and wide, as far 
as Guzerat to the nortli, as far as Central 
India and Hyderabad, and even Bihar and 
Orissa in some yt^ars, to the cast, as far as 
Madras Deccan to the soutli, and upto 
Eatnagiri and Goa to the west. On the 
other liand, the Descu't Locust is, par 
excdlcucc, the Locust of North-West India. 
During years of outbreak, it inf(\st.s chiefly 
Balucliistan, Sind, Pimjah, the North-West 
Frontier, Rajputana, United Provinces and 
parts of Oentral India, but in y(‘ars of 
extraordinary activity its flights may reach 
as far as east .Assam and as far south as 
Madras Deccan. The Desert Locust is by 
far the more important of tlie two, for, 
tlie range of its spread is much wider, the 
periods of it;s outhreak ar(‘ more frequent 
and prolonged, and tlie (‘xteiit and degree 
of damage to crops is on the whole much 
gr(‘ater. The scIkuiu^ of Locust Research 
carried on under the auspices of the Im- 
perial Gonncil of Agrienllural Resc^arch is 
concerned at present only witli the Desert 
Locust. 

III. The Origin and Scope op the 
.Prespjnt Scheme. 

Although locust outbreaks have been 
fairly frequent in the past, and have often 
been serious enough to engage the attention 
of a huge staff and lead to the expenditure 
of large sums of money in connection with 
control work in a great many districts of 
North-West India, it is surprising how little 
had been recorded about the central facts 
of its life. There were but vague and 
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indefinite notions as to wherefrom the 
swarms originated or how they responded to 
changes in the environment. Except for the 
excellent account given by E.C. Cotes in 
his Report on “the Locust of Rorth-West 
India”, 1S90, no comprehensive survey of 
the movements of locusts in India had 
been made during the various locust cycles 
of the past. The reasons for this are not 
far to seek. The incursions of locusts are 
periodic and even during outbreaks, their 
appearance is definitely seasonal in most 
places. While they are aggressively evident 
during times of invasions, and while the 
Government as weU as the public are fever- 
ishly active with the carrying out of control 
measures against them, sooner or later 
they disappear from the areas t^f infestation, 
and before long they become a mere memory. 
People feel relieved at their non-appearance, 
and take no further interest in them till they 
are back once again menacing agriculture. 

The provincial entomologist, vrho is na- 
turally occupied with and interested in the 
pests of his own province, attends to a 
study of locusts and to their control while 
tliey are active within the limits of his 
province, but cannot of course be expected 
to continue his researches when they have 
retreated beyond the limits of his jurisdic- 
tion. On the other hand, in the desert 
regions of Baluchistan and Eajputana, where 
the locust appears to linger on during the 
periods of its non-activity, no entomological 
staff is existent to study the question. 
This would appear to be the main reason 
why so little is known of the life-economy 
of the Desert Locust and why the problem 
has been so little investigated. In the 
case of a pest of this description whose 
distribution is not confined to a single 
province or country and whose powers of 
spread by direct mght are so enormous, 
a proper study of its life-habits or migration 
can obviously be undertaken by an organ- 
isation working under the aegis of a Central 
Government. 

After a long period of quiescence lasting 
over six years, the Desert Locust appeared 
all of a sudden in Sind and Rajputana in 
August-September, 1926 and bred in enor- 
mous numbers, thereby starting the last 
great cycle of 1926-1931. The peak of the 
attack was reached in the years 1929-30. 
when almost all the provinces of North- 
West India -were infested and the resultino* 
swarms reached eastwards as far as Assarn 
and southwards as far as Hyderabad 


(Deccan). It was in the thick of tli(‘ 
against this formidable oiit.br(‘a.k of 
pest in the rich agricultural iircais of !’ui 
United Provinces and Sind, iJial- t (Jov 
ments of the various proviiuavs (h’ Norj 
India realised w'hat serious propor*! io!is 
locust menace could assume a>ud how 
perfect the existent knowhalgi' of Mu‘ lo 
problem in India was. As a^ lassiilt 
question was included in the ag(‘ii(lai of 
Board of Agriculture in India,, whieli 
at Pusa in December, 1929. AlLu* 
discussion, resolutions ))a.ss(Ml a,t 

meeting recommending (1) l-h(‘ foMna 
of a Locust Bureau und(u* th(‘ a.us})i(*(‘ 
the Imperial Council of Agi*i(aillan‘al 
search for the prompt eolhallon, <'olla 
and distribution of locust intcllig(me(‘ \vi 
Indian limits, (2) the instil, utiou of a. Ijo 
R esearch Scheme in India foi* (‘oiidiic 
research in regard to control imlhods, 
locating the permanent Imaaling giau 
and the migration routes of th(‘ locus 
India, and for working out its bioiioi 
thoroughly, and (3) tlie orga,nisa,( ion 
control methods on efficient and ('o-oiMlin 
lines in all the affected states and pi*o\ ii 


including the central storag(‘ of aaili-lo 


material by the Central (h)V(unin(ait.. 

Action was taken by the Govauaiimui 
aU these recommendations iii (*oi 
The Central Locust Bureau of tli(‘ Imp. 
Council of Agricultural R(‘S(‘a,i‘c)i Ix^guf 
function early in February, lOMO jiiul 
been of great service in giving pm 
warnings to areas subject to' inleslulio! 
regard to the activities ol‘ locusls. 
Entomologist— Rai Sahib G. It, Dull, n. 
was also attached to tlu^ Ccmlral liir 
from May 1930 to March 1932. Arm 
ments were also made for Ihc slor;ig< 
some anti-locust material at D(‘lhi. 

Last but not lea,st, a Locus! 

Scheme financed by the Impvvhil (’oi 
of Agricultural Research hcgjui lo fuiic 
from December, 1930 under th(‘ ('ha,rg( 
Husain, Esq., m.a. ((ki,nt,a,l>.) m 
u A. s., Entomologist to the G()V(‘rnm(‘n 
Punjab, as Locust Research Entomoh 
to the Imperial Council of Aginhull, 
Research with head-quarters at Lva.lln 
Through the kind permission of th(‘ Pin 
Department of Agriculture, t;iu‘ Lo 
Research Scheme had the benefit of a, II 
^eihties of the up-to-date laboratoriiss of 
Entomological Section at Lyallpori^ 
vpious problems connected with the 
history and bionomics of the locust ^ 
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worked out during the years 1931, 1932 
and 1933, by specially appointed stad under 
the direct guidance of Mr. Afzal Husain. 
Much difficulty was, however, felt during 
1932 and 1933 in obtaining live material for 
experimentation owing to the disappearance 
of locust swarms by the end of 1931. 

In regard to the location of the locust 
breeding grounds, a special touring staff 
was recruited in January 1931 for carrying 
out locust surveys of the desert areas in 
Baluchistan, Sind and Bajputana, and 
placed under the writer, as Deputy Tjocust 
Eesearch Entomologist to the Council, with 
headquarters at Quetta. As specimens of 
the solitary phase of the locust were dis- 
covered by the staff during the tours con- 
ducted in 1931 in the coastal areas of Mekran, 
a special Field Research Station was estab- 
lished at Pasni in the midst of typical locust 
breeding grounds in January 1932 and 
placed under the charge of Dr. K. E. Karandi- 
kar as Assistant Locust Research Entomo- 
logist for studying the ecology of the solitary 
phase locust in its natural habitat. 

Since April, 1933 Mr. Afzal Husain’s 
services were required by the Punjab Agri- 
cultural Department for the Principalship 
of the Punjab Agricultural College. He 
could not, therefore, continue to be in cliarge 
of the Locust Scheme, but undertook to 
continue his work on bionomics at Lyallpore, 
with the help of a research grant from the 
Imperial Council of Agricultural Eesearch 
and the responsibilities of the charge of the 
rest of the Scheme devolved on the writer 
from that date. 

IV. Progress made m the Locust 
Investigation Work. 

Locust research has been in progress for 
over four years at the moment of writing, 
and it may be stated without exaggeration 
that quite a large amount of work has been 
accomplished. It may also be mentioned 
that the work done every year has been 
scrutinised by the Locust Advisory Com- 
mittee of the Imperial Council and has had, 
therefore, the advantage of their approval 
and advice in most particulars. The pro- 
gress made may he dealt with under the 
following heads : — 

1. Survey Worl{. — lu 1931 survey work 
was mostly confined to Baluchistan wLere 
most of the districts subject to locust in- 
festation were examined, especially Mekran, 
Kliaran, Lasbela and Ohagai. A part of the 
Bahawalpore desert area was also examined. 
In 1932, survey staff was reorganised, and 


work w'as pushed on by means of a motor- 
lorry purchased by the Imperial Council for 
touring purposes, and various centres in 
the Indus Valley of Sind, parts of Baluchistan, 
and the Dera G-hazikhan District, and. parts 
of Bahawalpore, Bikaner, Jodhpur, Cutch 
and Western India States were Visited. 
Wherever roads were non-existent, as in the 
interior of the Indian Desert, tours were 
carried out on camel-back. In this manner, 
quite a number of places were located in 
which locusts of a non-gregarious character 
were noticeable. During J933, the plan of 
survey work was changed. The work was 
confined to the areas where locusts of a 
non-migratory type had been located, and 
the places were visited periodically through- 
out the year in order to note the effect of the 
seasons on the activities of the solitary 
locusts. In 1931, the same plan was pur- 
sued, but with the addition of two Desert 
Observation posts where intensive observa- 
tions on locusts were to be carried out in 
addition to the recording of certain simple 
bio climatic data. 

Results of Survey Worlc , — WJiile locust 
swarms easily attract regular attention and 
their movements may be expected to be 
reported by existing official organisations, 
the existence of locusts in their non-grega- 
rious form is apt to be missed altogether 
unless siJecially trained staff is employed to 
look for them in their natural habitat. 
Owing to the enormous extent and the 
comparative inaccessibility of the area to 
be examined, and the sparsity of the locust 
population, it would be rather futile to 
expect a high degree of thoroughness from 
the small staff employed. The results 
actually obtained have, however, been 
sufficient to indicate that, in certain cases, 
specimens of locusts of what looked like 
the solitary type were either the remnants 
of the swarms of 1931 or their descendants. 
It M^as also noticed that at present locusts 
are either entirely absent or are very sparse 
in many of the places where they were 
found abundantly in 1932. The observa- 
tions made have also shown that as in the 
case of the migratory type, the non-gregarious 
type of locust is dependent on rainfall for 
oviposition and breeding, and there appears 
to be some evidence to show that, like the 
migratory phase, the non-gregarions type is 
capable of making migrations over short 
distances though only as individuals. On 
the whole, it would rather look as if locusts 
were gradually disappearing from the areas 
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,ol the Indian Desert, and the present situa- 
tion rather indicates that the ‘rek’ areas of 
the Mekran Coast are possibly more im- 
portant from the locust-hr ceding point of 
vie^v. 

111 addition to making observations on 
locusts the staff engaged on survey’' work 
have also as far as possible attended to the 
collection of the flora and the fauna of the 
tracts examined. 

2. Bionomics . — The various known facts 
of the life-liistor^r and the habits of the 
locust are ultimately referable to the funda- 
mental peculiarities of its structure and to 
the nature of its response to the impact 
of its environment. An exact knowledge 
of the nature and extent of the responses 
exhibited by the locust can only be obtained 
by an experimental study conducted under 
.clearly defined conditions ; and the results 
of studies would be valuable, not only for 
.offering an explanation in regard to the 
activities of locusts under natural conditions, 
but also for devising efficient control mea- 
sures. Taluable work on these lines has 
been done at Lyallpore in regard to various 
points in the life-history of the locust, 
pairing, oviposition, post-embryonic 
development, effect of crowding and other 
conditions on the colouration, etc., of 
•hoppers, number of broods in the year, the 
effect of various tropisms, etc. The results 
of these studies are now under publication 
by Mr. Afzal Husain. 

3. Ecological WorJ :. — ^^Nlost of the work 
on the life-history and habits of the locust 
published in the past is referable to the 
gregarious phase of its existence, and very 
little is on record in regard to its solitary 
phase. Since the areas around Pasni are 
apparently some of the true breeding grounds 
of the Desert Locust, the data collected 
during the last three years, in regard to the 
behaviour of the solitary locust in response 
to fluctuations of environmental conditions 
incident to seasonal changes, should doubt- 
less be of great value. The central problem 
of these ecological studies in the elucidation 
of the conditions under the influence of 
which the change of phase — rib.jfrom solitary 
to the gregarious — ^woiiid occur in nature. 
From the Locust Eeseareh point of view, the 
importance of a breeding ground would 
depend on how far conditions favouring the 
building up of the initial swarms of an 
outbreak are present, in which case alone 
it would function as an outbreak centre. 

From the experience gained so far, it is 


evident that seasonal rainfall by far the 
most important factor in the life-economy 
of the solitary phase locust. Breeding can 
take place only if there is rainfall, and a 
building up of the population would become 
possible only if an acceleration of breeding 
and a rapid succession of generations are 
brought about by the persistence of the 
requisite favourable conditions of weather. 

4, Study of Past Outhrealcs . — The memory 
of the serious locust infestation which lasted 
for nearly six years from 1920 to 1931 is 
possibly still fresh in the minds of most 
people ^ ill North-West India. This cycle 
was preceded by a period of about six years, 
roughly from 1920 to 1925, in which there 
was no general infestation^ and we are 
apparently now in a similar non-locust 
period which began from 1932 and has 
already lasted over three years at the pre- 
sent moment. From the data at present 
available it is difficult to say when this 
period w^ould end and the next locust cycle 
would conimence. In this connection, a 
study of the past invasions is of great 
importance and all attempts have been 
made to secure reliable data on the subject. 
It has, however, to he stated that past 
records on locusts have in most cases not 
been preserved, and the information ob- 
tainable in such as are existent is very 
fragmentary in character. In certain ex- 
ceptionable cases, however, as in that of the 
season and crop reports published in the 
Gazettes of Punjab, Sind and Bombay, 
fairly detailed and continuous information 
is available from the year 1869, and these 
have been extracted, collated and studied. 
In certain other instances also, e.g., the 
records of the Jaisalmer and Kalat States, 
detailed information was obtainable in re- 
gard to some years. A study of the old 
records has shown that there have been 
locust cycles during the following years 
since 1869 : 1869 to 1881, 1889 to 1907, 

1912 to 1919 and 1926 to 1931, the intervals 
being periods of locust disappearance. 
During years of outbreaks, it would appear 
that sw^arnis" are, during the earlier months 
of the year, active mostly in areas of winter 
and spring rainfall, such as Baluchistan 
and parts of the Punjab, Afghanistan and 
Persia, and lay eggs and breed there. The 
adult locusts produced by these broods 
would appear to commence their flights 
during the months of April, May and June, 
the general direction being eastwards to- 
wards Sind, Punjab and Eajputana, where 
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they breed after the receipt of monsoon 
rains. The resultant fliers would appear 
to fly during the autumn months, partly 
further east towards Eengal and Assam or 
to the south, and partly hack to the west 
towards Baluchistan and Persia. The east- 
bound flights appear ultimately to perish 
while the west-hound ones are able to breed 
during the spring months in Baluchistan. 
Tt would also appear that the infestation 
is prolonged if this circulatory system of 
locust flight is kept up, and that the break- 
down of the cycle is probably brought 
about by the failure of broods due to un- 
favourable conditions of weather in one or 
other of the breeding areas. 

The data collected from the various files 
have been extracted and arranged and are 
being mapped out month by month for the 
various years, and attempts are being made 
to correlate the movements with available 
meteorological data. 

Y. Present Position of the Work. 

Much ground has already been covered, ‘ 
but there is yet much work, to be done. 

In regard to bionomics, progress of w'ork 
has been impeded mostly for want of ma- 
terial for experimentation, and experiments 


will be resumed when there is sufficiency of 
material. The question of sex-maturation 
of the locust is specially important and 
needs being tackled. Experiments in re- 
gard to control measures will also be under- 
taken when sufficient material is available. 

As to survey work, it is necessary that 
work should be continued until a decisive 
answer is obtainable to the question as to 
which of the areas in which the locust has 
been found in the non-gregarious state are 
really important in the production of swarms. 
It is also necessary to determine the exact 
conditions under whicli the transformation 
into the gregarious phase would take place 
in nature. In case it is definitely proved 
that there are outbreak centres within Indian 
limits, it would be imperative to undertake 
a trial of control measures on the breeding 
grounds to determine .the best methods of 
tackling the pest in an early stage and thus 
nip the evil in the bud. When the migration 
routes followed by swarms during periods 
of infestation in India have been properly 
studied and plotted out, it ought to be 
possible to formulate a system of timely 
locust warnings, to neighbouring provinces 
or countries on the basis of such studies. 


Gaps in Our Knowledge of the Indian Protozoa. I. — Ciliophora. 

By B. L. Bhatia, D.sc. 


■PjUEiT.NG the last four years, while pre- 
^ paring a volume on Ciliophora for the 
Eauna of British India, I have become 
aware of various gaps in our knowledge of 
these Protozoa. Although many more genera 
and species are now knowm from this sub- 
continent than w’-as the case in 1916 when 
I first directed my attention to this group, 
there is still a vast and promising field for 
future workers to cultivate. The Ciliophora 
are a sub -phylum of the Protozoa, and 
include forms which live in water, soil, or 
as parasites of other animals. It is w^ell 
known that species of fresh-w^ater and soil 
protozoa are cosmopolitan. The record of 
Ciliophora known from India, Burma, and 
Ceylon now includes 274 species belonging 
to 101 genera. The majority of these are 
from fresh- water or from the soil. Most 
of them are the same as found in Europe or 
America, and there is every likelihood of 
those described as new, being found in other 
parts of the world also. This is due to the 
fact that the conditions of life in pools and 


ponds are much the same all over the world, 
and tlie fresh-water forms can be easily 
carried from one place to another, especially 
in the encysted form, by wind and animals. 
Unlike the fresh-water protozoa, the geogra- 
phical distribution of parasites usually follows 
that of their hosts. Some parasites are 
unable to live in any other host than the one 
in which they naturally occur and show a 
host-parasite specificity, though, not unoften, 
the hosts living in the same habitat may 
adopt each other’s parasites. 

The Ciliophora are divided into two 
classes, Ciliata and Suotoria. Follow- 
ing Metcalf, the Opalinid ciliates wTiich do 
not show a differentiation of the nuclear 
material into a macronucleus and a micro- 
nucleus, have been separated into a sub- 
class and designated as Protociliata, the 
rest of the Ciliata which show this nuclear 
differentiation being called the Euciliata. 

The Protociliata include a single family 
O'palinidoi which were formerly lumped with 
other Astomatous ciliates. They are clearly 
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'an offshoot from the primitive C-iliata 
before the latter had acquired true bi- 
nuclearity and the subsequent dimorphism 
of nuclei’. Metcalf has divided the family 
into sub-families, Protoopaliis.^ and Opaij- 
NiN/E according as the number of nuclei is 
two or many. The former are not repre- 
sentated in India, and both genera of the 
latter, Cepedea and Opalina are known 
by 8 species of each from various frogs and 
toads. An examination of Anuran hosts 
other than those examined already is sure 
to reveal the existence of many new species. 
There are many problems about the mor- 
phology and physiology of the opalinids 
which' also i^equire further study. The 
cytoplasmic inclusions, the neuromotor com- 
plex as revealed by silver nitrate impregna- 
tion and exposure to light, the structure of 
the nuclei, the nuclear changes during life- 
history, the causes of the relatively greater 
abundance of these parasites in the tadi)oles 
than in the adult, are some of the problems 
well worth further investigation. 

The Etjciliata are divided into 4 orders, 
viz., Holotricha, Spirotricha, Perttricha 
and Chonotrtcha. In the Holotricha the 
cilia are uniformly distributed over the 
body in longitudinal rows or limited to 
particular areas. They comprise the sub- 
orders Gymnostomata, Triohostomata, 
Hymenostomata and Astomata. 

All the sub-orders of Holotricha are 
well represented in India. The Gymnostoinata 
are represented by such well-known genera 
as Holophrya, Urotriclia, Frorodon, Lacry- 
maria, E^ichelis, Didinmm, GoUps, Spathi- 
dium, ButscMia, Litonotus, Loxophyllum, 
Dileptus, Loxodes, Nassida, ChilodoTiella, etc. 
ButscUia parva has been recorded from the 
stomach contents of the ox, and Chilodonella 
rhesus from the intestine of the common 
Bengal monkey. ISTo representatives have 
so far been found of the families Actino- 
BOUDiE, Metacystid^, Dysterid^, 

P Y N C]X OTHRICHIUiE an d PCETTIIN" GERID^ . 

The Triohostomata are classified into 9 
families of fresh-water genera, and 4 families 
of parasitic genera. The fresh- water 
Trichostomata are represented by species be- 
longing to Plagiopyla, Colpoda, Paramecium, 
Prepanomonas and Opisthostomum and the 
parasitic ones by Isoiricha prostomum and 
Dasytricha ru7mnantium from the stomach 
of ox, and GJiaronella ventriculi from the 
stomach of the mouse-deer, and three 
species of Gonchophihirius w^hich are com- 
mensals in the mantle chamber of Lamelli- 


dc'yis. There are no records of the families 
Sciadostomid.e, Spirozojxid/e, Tricho- 

SPIRID.E, OlATHROSTOMID/R, MaRYN]D/E 

and Cyathodiniid/E. 

The Hymenostomata are represented by 
species belonging to Frontonia, Sigmostomum, 
Trichoda, Glaucoma, GolpUlium, Pseudo- 
glancoma, HiegocMlum, Uronemm, Opkryo- 
glena, GycUdium, Pleuronema, Balautio- 
p liorus, Uroeentru'm and Tclotriehidium. 
The families Philasterib.e, Lembid/E, 
Ancistrumidae, and [TYPOCOMrD^5 are not 
represented. 

The Astomata are divided into 11 families 
of which the family AuoPLOPHRViDiE 
only is represented by 5 species of Anoplo- 
phrya and 1 species of Maupasella. The 
family HaptophryD/E is doubtfully repre- 
sented by two species of Gaudalina, a genus 
inadequately characterised by Madhava Eao. 

The Order Spirotrtcha is characterised 
by the peristome possessing an adoral zone 
of cilia arranged in a left-handed spiral, 
leading to the cytostome. They comprise 
the sub-orders Heterotricha, Oligotricha, 
Entodiniomorpha, CteWostomata and 
Hypotrtcha. 

The Heterotricha are represented by species 
belonging to the well-known fresh-water 
genera like Spirostom-um, Gtentor, FollicuUna 
and Bursaria, and equally well-known para- 
sitic genera Nyctotherus and Balantidium. 
Nine species of Pyctotherus and sixteen 
species of Balantidium have been described 
from India and Ceylon. The families Meto- 
PiDiE and Licnoppiorii)/E are however not 
represented. 

The Oligotricha are represented by species 
of Halteria, Godonella and Tintinnopsis, but 
the family STROBiLinnU/E is not represented. 

The. Entodiniomorpha including the para- 
sitic genus Bniodinium> and other related 
genera has been exhaustively studied in a 
series of three monographs, by Kofoid and 
Mac Lennan on material collected some 
years previously at Coonoor and Colombo 
from the stomach of the ox. The original 
genera of the Ophryoscolecidse, Fntodinium, 
Biplodinium and Ophryoscolex, have been 
split up, and variously shuffled and re- 
combined by various authors. As many 
as 10 genera and 43 species are recognised 
by Kofoid and Mac Lennan as occurring 
in the contents of the stomach of the ox, 
and species from the stomach of the mouse- 
deer. The family Cycloposthiidze is not 
represented. 
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The sub-order Ctenostomata recently con- 
stituted by Kahl for including the families 
Epalcidee,, Mylestomidae and Discomorplikhe, 
is altogether unrepresented in India, so far 
as our present knowledge goes. The Hypo- 
tricha have not been adequately studied, 
but still representatives have been recorded 
of all the principal families. Species of the 
genera Feritromoides, Urostyla, Holosticlia^ 
Urolept'us, Fleuroirieha^ Gastrostyla, Gono- 
stowum, Oxytrieha, BalladinopslSj EtiploteSj 
Aspidisca, Aspidiseopsis have been recorded 
from different parts of the country. 

In the order Peritutcha are included 
cone-shaped or bell-shaped organisms, usually 
attached to various objects by a stalk arising 
from the dorsal surface. The stalk is fre- 
quently retractile like a spiral spring or is 
divided into a branching system. In the 
adult organism, the cilia are present only 
on the ventral surface which forms the vase 
of the cone. The adoral cilia are arranged 
in a right-handed spiral. The adoral row 
of cilia (in some forms two parallel rows), 
commences at a point on tlie ventral surface, 
and follows a course like that of a fiat watch- 
spring till its outer end 7 )asses into a cone- 
shaped depression (or vestibulum), witliin 
which lies the cytostome leading to the 
cytopharynx. The cilia may be continued 
into the pharynx as such or may fuse to 
form an undulating nn^mbrane. Species of 
the genera Scyphidia^ Vortlccllaj Carcheshmi, 
EpistyliSj Gothurina and Vaginieola are 
known, but repr(‘S(mtatives of the family 
UrceolaridiB Avhich includes such ectopara- 
sites as Urceolaria and Trichodina have not 
been met with. 

The order OnoNOTRici-iA has been consti- 
tuted for a small group of forms formerly 
included in the P(‘ritricha. The peristome 
is developed as a liyaline, spirally convolute, 
nuunbranous funnel, one limb of wdiich 
descends into an oral funiKd. The order 
includes ectoparasites or commensals of 
Crustacea and otl)er aquatic creatures. .No 
one has studied these forms in India so far. 

The class Sitctoria has been almost 
completely neglected in India. Only a very 
few species belonging to the genera Tolcophrya, 
Aeineta^ Fodophrya and SpJuvrophrya have 
been noted. No representative is known 
of 5 families out of 7 into which the group 
is divided. Some one should take up the 
study of this group, in order to make oxir 
records of the Protozoan fauna somewhat 
fuller. 

We will now briefly survey some of the 
3 


major groups of the animal kingdom and 
indicate from what particular hosts the 
parasitic ciliates have been studied, and 
from what others it should be possible to 
obtain suitable material. There are records 
of Balantidium call from man, from Calcutta 
and Lahore but so far as we are aware not 
from any other part of the country. Cattle, 
sheep, goats, pigs and horses are our most 
useful domestic mammals. The rumen 
(paunch) and reticulum (honeycomb) of the 
ruminant stomach are (esophageal deriva- 
tives and as such contain no glands to 
secrete either acid or ferments. The con- 
tents consist of w'-ater and large quantities 
of saliva mixed with the partially triturated 
food of tlie animal, which consists of succu- 
lent or dried green plants and grain. The 
fluid serves as an ideal medium for the 
growth and multiplication of ciliates, flagel- 
lates, ammbse and bacteria, and there is a 
Protozoan fauna more or less specific to the 
ruminants. Buisson (1923), Becker and 
Talbot (1927) and Dogiel (1927) liave pub- 
lished useful wmrk on the intestinal parasites 
of mammals. Till 1927, according to .Dogiel, 
65 species and varieties of Ophryoscolecidfc 
had been found in cattle, 32 in shec^p and 
19 in goats. As noted above, thanks to the 
labours of Kofoid and Mac Lennan (1030-33), 
no less than 43 species belonging to as many 
as 10 genera are now’ known from th(^. sto- 
mach of the Indian ox {Bos Uidieus) from 
Coonoor and Colombo. 

Jann^son lias described Charondla ventriciili 
from the cattle, and Enlodinkmi ovalis from 
the mouse-decT from Ctylon. Cooper and 
Gulati (1926) described Balantidium coli 
var. boois from the cattle. Aj^art from 
these interesting records, no one seems to 
liave recorded or described any ciliate para- 
sites ITom the sheep, goats, pigs or liorscs. 
E. Ghosh (1.929) described w'hat lie regarded 
as new^ species of BalayilidMm. and of CMlo- 
dondla from the monkey. 

Ciliates are not generally found to occur 
in the alimentary canals of birds, reptiles or 
fishes, thougli one species each of Balantidmm 
is known from a bird, a tortoise and a fish 
from other parts of the world. Frogs and 
toads are commonly infected with Opalinids, 
Balmitidiiini and Nyctotlierus, Eleven spe- 
cies of frogs and toads have been studied 
for their jjarasites and 17 species of Opalinids, 
7 species oiNyciotJieT'us^ and 10 of Balantidium’ 
are known from them. Dobell (working in 
Ceylon in 1910), Ghosh and recently H. Bay 
in Calcutta, de Mello in Nova Goa, and 
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-Eliatia and Giilati in the Punjab have 
contributed to our knowledge of these 
parasites. 

Parasites and eonimensals from Mollusca 
include a species of Nyetotherus^ a species of 
JBalantidhim, 3 species of GoncJioptMrhis, 
and 3 species of Anoplovlirya. Species of 
Nyeiolliertis and Balantidimn are also known 
from the Cockroach and certain other 
Arthropods. Species of Anoploplirya and 
Alaupasella are known from the fresh-water 
Oligocha^te Aelosoma and from 2 species of 
the earthworm Plieretma. And lastly, Pro- 
tozoa are known to parasitize other Protozoa, 
and a suctorian Splueroplirya sp. has been 
recorded from Paramecium caudaium. 

Some of the ciliate parasites are very 
interesting from the ' morphological poiot 
of view'. The holotrichan Ichtliyopthirins 
multi filus which is parasitic in the skin of 
fish, the various ciliates which occur in the 
csecum of the horse ; Tricliodma which 
slowly creeps over the external surface of 
Hydra and is also found on the skin of hsh ; 
Spirocliona known to occur on the gills of 
fresh-water Crustacea, and Licnopltora which 
is an ectoparasite of various marine animals, 
should all be looked for by those w^ho have 
an opportunity to do so, and will very likely 
be found. 

In conclusion, wt. will say a few words 
about the regional distribution of the ciliates 
that have been recorded so far from various 
parts of India. Following the regional divi- 
sions of India as adopted by Stephenson 
in his volume on Oligochieta in the fauna 
of British India, the records are as follows : — 

1. iSTorth- Western Territory (The drainage 
system of the Indus so far as comprised 


in the plains of India, including the 
Punjab, the N.W.F.P., FT. Eajputana 
and Sind). 85 species belonging to 
50 genera. 

2. Western Himalayan Pegion (from Hazara 

to borders of Nepal, including Kashmir). 
27 species belonging to IS genera. 

3. North-Eastern Frontier Eegion (Nepal 

and eastwards, including Assam). 8 
species belonging to 7 genera. 

4. Indo-Gangetic Plain (U. P., Bihar and 

Bengal). 71 species belonging to 39 
genera. 

5. Burma (including the Andamans and 

Nicobars). 4 species belonging to 3 
genera. 

6. Wain Peninsular Area (including S. Eaj- 

putana and the Central India Agency). 
17 species belonging to 12 genera. 

7. Southern Eegion (8. of latitude 15°). 

80 species belonging to 31 genera, 
which record includes 40 species from 
the stomach of the ox. 

8. Western Eegion (Goa to Gutch, the 

Ghats to the Sea). 30 species belong- 
ing to 26 genera. 

9. Ceylon — 60 species belonging to 19 

genera, which record includes 4.1 speci(\s 
from the stomach of the ox. 

In the present state of our knowledge, no 
importance can be attached to the presence 
or absence of any species in the specified 
regions. Larger number of species as 
recorded from certain regions is simply due 
to the fact that these regions have been 
better worked out. Further work wall 
doubtless show the all-India distribution of 
most of the species. 


Mining and Geological Institute of India. 


^HE annual general meeting of the Mining 
and Geological Institute of India was held 
on 1st February 1935 at Calcutta. In his 
presidential address W. H. Bates (of Burn 
and Co.) has surveyed the growth and 
development of coal trade in Bihar and 
Orissa for the last 30 years. In his opinion 
the slump in coal market is not merely due 
to the world-wide trade depression, hut to 
other local causes ; and he considers that the 
future is not so gloomy as many would like 
us to believe, especially in view of the possible 


shortage of oil and other combustible pro- 
ducts. The meeting was followed by the 
Annual Dinner with the Governor of Bengal 
as the chief guest. Interesting excursions 
were arranged to several places like Bokaro 
colliery, Statesman offices, etc. The most 
important w'ork published in the Transactions 
of the 3 ^ear was Dr. Heron’s paper on the 
mineral resources of Eajputana for which 
the author w^as rightly awarded the Govern- 
ment of India prize of Es. 500 and a gold 
medal. 
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Insect Transmission of Spike Disease of Sandal {Santalum album, Linn*). 

By S. Eangaswami, 

Madras Forest Departmentj Benlcanikota 
and 

M. Sreenivasaya, 

Department of Biochemistry Indian Institute of Science, Bangalore. 


infections character of Spike Dis- 
^ ease having been experimentally de- 
monstrated in a number of ways/’-’^*'^”"' 
the next logical step in the investigation was 
to elucidate the mode of its dissemination 
under natural conditions. Strong circum- 
stantial evidence, observations of previous 
investigators and the experience of other 
related diseases, led to the suspicion that 
the disease is possibly carried by a specihc 
vector, the nature of which was still obscure. 

Platform experiments^' carried out since 
1931 showed that the activity of the vector 
is confined to certain seasons of the year 
and that it operates above ground. Further 
confirmation of this fact was obtained from 
the. natural infections which occurred among 
the potted sandal plants kept distributed 
in a heavily spiked area. The caging ex- 
periments® carried out in the 6 -acre regenera- 
tion plot at Jawlagiri and later at Nognoor, 
demonstrated that the vector was effectively 
screened off by muslin cloth or by wire 
gauze of 10 to 20 meshes to the inch. The 
fact that the percentage of disease incidence 
in a given area was roughly proportional 
to the intensity of the infliction of scars 
pointed to the existence of scar-producing 
agencies which were also possibly responsible 
for the transmission of the virus. Conti- 
nued observations showed that 64- per cent, 
of the scar-bearing plants got spiked while 
an inckhnee of only 8 per cent, could be 
recorded among the control plants whicli 
had not reedved similar injuries. 

At this stage of tlie investigation, the 
Imperial Forest Entomologist, Dehra Dun, 
was invited to take up the problem from the 
entomological point of view. The extensive 
survey of the insect fauna associated with 
spiked and healthy areas carried out by 
Chatterjee,'^ led to the incrimination of a 
number of groups and individuals as vectors 
of Spike Disease. A series of carefully 
designed transmission experiments with these 
insects was conducted and a ''mass infection 
cage” also was constructed into which were 
released the insect fauna from heavily 
spiked areas. Healthy and spiked sandal 


plants in pots were kept in the cage, so 
that together Avith the insect fauna the 
cage represented a “miniature sandal forest”. 

The above studies have resulted in the 
accumulation of mass of useful information 
and, from an entomologist’s point of view, 
present a unique and very valuable contri- 
bution to the forest Entomology of South 
India. But from the point of Anew of the 
problem of insect transmission of spike, the 
efforts did not lead to any positive results. 

A careful study of the experimental 
technique employed in the above series of 
studies showed that (1) the insects for the 
mass infection cage were collected and 
brought from areas located 50 miles away 
from Bangalore where the mass infection 
cage was situated, a circumstance which 
might have contributed towards the negative 
results ; (2) Dover and Aj^panna®-^ state 

“with the insect fauna we were no more 
fortunate. In October 1932, we reported 
a population of twenty thousand and hoped 
that we should be able to increase it to more 
than a hundred thousand. But in spite of 
every effort, the population fluctuated in 
the Aucinity of twenty thousand and it Avas 
confined to a very small number of species, 
though at least two hundred thousand 
insects representing practically every species 
taken on sandal in the forest of North Salem, 
were introduced between June 1932 and 
March 1933” ; (3) The insect fauna released 
into the mass infection cage mainly con- 
sisted of collections made during the day 
and “en masse” experiments with night 
fauna were not carried out. Careful and 
extensive observations had- revealed that the 
scars are inflicted in large numbers during 
the nights® and this fact emphasised the 
importance of experimenting Avith the noc- 
turnal insect fauna. 

The problem of insect transmission was 
again taken up in May 1934 and several 
modifications in the light of past experience 
were introduced in the experiments. One 
of the cages was put up right in the midst 
of a heavily spiked area at Jawlagiri so that 
the insects could be released into the cage 
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soon after collection in a ‘'nascent condition”. 
The Denkanikota cage was situated 4 miles 
away from the centre of insect collections. 
The insect fauna for the cages were collected 
from spiked areas — both from sandal and 
associated host plants — during the night 
from 9-30 p.m. to 5 a.m. Other experimental 
details relating to the cages are given in 
Table I. 


Table I. 


1 

! 

Denkanikota 

Jawlagiri 

Dimensions of the cage 

24'xl2'X7' 

25'X12'X7' 

Mesh of wire gauze 

20 to an inch.' 

20 to an inch. 

Date of start 

7-0-1934 j 

19-8-1934 

No. of sandal plants ; 

Healthy 

42 1 

37 

Spiked 

u 

35 

Total number of types 
introduced into the cage 
from commencement to 
date of first spiking 

1 190 

252 

Total number of insects 

1 8,421 

15,766 

Virulence of disease in 
areas from which insects 
were collected 

j 

1 1 

5 


At the commencement of the experiments 
it was observed that the insects did not 
feed on the spiked plants while on the 
healthy they could be seen in large numbers. 
With a view to render the spiked plants 
more attractive to insect attack, a certain 
number of them were planted in steel drums 
(4' X If') sunk in the ground. A number 
of healthy plants also were similarly planted 
up in the cage. These plants put on a new 
flush after a few weeks. A fresh batch of 
23 healthy and 10 newdy spiked plants 
bearing plenty of spiked fohage were intro- 
dueed into the cage on 9 — 12—1934 so that 
the insects were given every chance to feed 
on the spiked plants. At the kind sugges- 
tion of Hr. M. 'S , Laurie. Provincial S^vi- 
culturist. Hadras (now Imperial Bvlvicul- 
turist to the Government of Indiah the 
cage was partitioned on 9— 12— 1934" by a 
collapsible cloth screen. The spiked plants 
occnpied one half of the cage while the heaithv 
plants were placed in the other half. This 
arrangement enabled a control of the insect 
fauna in the cage, which could be driven to 
one or the other half of the cage and induced 
to feed on spiked or healthy plants as desired. 
^ On 19 — 1—1935. one of the healthy plants 
in the cage at flawlagiri looked highlv sus- 
picious after about 5 months and in the 
course of the next fortnight, the plant 
exhibited the characteristic symptoms of 


spike. Material from tliis plant wuiW ta.I 
on 19 — 2—1935 to Denkanikota and ulilh 
for grafting 6 healthy plants, two 
developed the disease on 28 — 5 1.93o, t.l 

confirming that the spike syniptonns j) 
duced through the agency of ins(Mds w 
transmissible by grafting in jusf. Ifu* su. 
manner as the natural spike tissue' is eapa 
of transmitting the disease. Tlu' i- 

character of the disease prodnex'd by 
was thus established, and was tliend' 
identical with the natural spike' e)ea‘urrin< 
forests not only with regard to tlie' nie>ri> 
logical symptoms but also with i*e‘S[)(*cd 
its transmissibility of infection threJi 
grafting. 

On 8 — 3 — 35 two more ])la,n(s ])('l(>ihi» 
to the same series at Jawlagiri inaniTe's 
the disease. At this stage it w'as (M)iusi<Ie* 
desirable to defoliate a (certain ninnln'r 
the plants still continuing liealiliy, will 
view to force out the ma,sk('.d synipte)iii 
any. Mr. W. G. Hyson, Distried- hh>i 
Officer, North Salem, kindly sngge'sic'el t 
only 50 per cent, of the plant, s shenilel 
subjected to this experiment wl)il('. th<' 
should be allowed to remain in the' en 
15 from the August and 13 from t1i<' 
cemher hatches of healthy {)liints nn 
accordingly removed froju tiie 
9 — 3 — 1935 ^ defoliated and were k(‘]>i \ii\ 
observation at Denkanikota. Tlu'se' pi: 
were immediately replaced by ('< 

number of healthy j)lants. About t hc' ni i< 
of April .1935, 5 among the de'foliiiit oe I 
8 among the plants whicli coniinu<‘<l 
remain, in the cage, all belonging (x) 
earlier August series got spiked, hvliii 
up the total number of s])ike(l plant is 1 < 
out of the 37 healthy plants intr()du(*<'(l 
the cage at the very commcnc('m<'nt, of 
investigation. 

It should be made clear that so fn.r 
has been no disease incidencx' iiniong; 
other two batches of healthy idants in 
duced into the cage in Becemlx'r 19:M 
March 1935.*^ These plants ar('. Ix'ing I 
imder observation. It is remarkal)l(', (• 
has been no incidence among tin' hoa. 
plants in the Denkanikota cage. It wit 
seen from Table I that the insc'ct fauna. 1 
as regards types and individuaks is ' 
low in the case of the Denkanikota cagv 
the yinflence of the Denkanikota area 1 
vhich the insects were collected for the i 
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infection cage, is only one-fifth of the viru- 
lence characterising the corresponding area 
at Jawlagiri. In the cUkSg of the Denkani- 
kota cage, the insect collections had to be 
transported over a distance of four miles 
and Avere not therefore in as ' 'nascent' ' a 
condition as those of Jawlagiri. These are 
possibly the causes for tlie negative results 
obtained so far at Denkanikota. 

The 2 ^emarkably liigh percentage of success- 
ful transmissions (43 “2%) obtained at Jawla- 
giri in the mass infection cage, constitute a 
fundamental advance in the problem of spike 
disease inA^estigation. The experiments 
establish that (1) the disease is insect-borne, 
(2) the insect- vectors occur during the 
niglits, (3) that the vector responsible for 
disease transmission belongs to one of the 
265 types introduced into the cage. On 
the basis of the frequency of occurrence, 
seasonal and. regional distribution, numerical 
strength, their morphological characteristics 
and their repiitation as vectors of allied 
diseases, a large number of groups and indi- 
viduals have been eliminated, and the scope 
of our transmission studies with individual 
species has accordingly been restricted for 
the present, to three types of pentatoniidm, 


two 01 jassirlce and three of fulgoridm. Trans- 
mission studies with these eight insects are 
now^ in progress. 

Our best thanks are due to Mr. Dyson, 
D.F.O., North Salem, for his keen interest, 
constant encouragement and helpful criti- 
cisms during the entire course of these 
investigations, and to Mr. M. V. Laurie, 
Provincial Sylviculturist, for his many con- 
structhm suggestions. Our grateful thanks 
arc also due to Sir 0. V. Eaman, Kt., f.u.s., 
N.L., and Dr. V. Subrahmanyan for their kind 
and continued interest in the investigation. 
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The Science of Rubber.* 


A MONG the natural products which have, 
influenced the progress of riiodern civiliza- 
tion, rubber occupies a pre-eminent position. 
The discovery of vulcanisation in the middle 
of the last century marks the beginning of 
its technological development wJiile the 
adA-ent of the pneumatic tyre, the increasing 
employment of power vehicles and the air 
craft paved the way for the utilisation of 
rubber on a gigantic scale. The spenial and 
exclush-e properties of this raAV material, 
more particularly, its elasticity, high im- 
pernieability to gases and liquids, resistance 
to shock and sound, electrical insulation and 
a marked resistance to chemical attack, pro- 
perties which characterise no other single 
individual material of construction, have 
been exploited to the fullest advantage by 
technologists and in this endeavour, they 
have been assisted by an army of investi- 
gators who have contributed to the funda- 


* 'J'he Science of Fnhber, edited by Prof. Dipl.-Ing. 
K. Memmler. Authorised English Translation — Edited 
by R. F. Dunbrook and S. N. Morris. (Reinhold 
Publishing Corporation, New' York, 1934.) 15.00. 


mental aspects of the science of rubber 
w'hieh constitutes the main thesis of the 
book under review. 

The author who was entrusted with the 
responsible task of solving the problem of 
Avar time rubber emergency in Germany 
had a A'cry enviable opportunity of enriching 
Ins experience and this fortunate circum- 
stance has secured for the Amlume a xirestige 
and authority' Avhich none will grudge. 
The diffcult situation was snccessfully met 
by the author and his colleagues whose 
strenuous efforts in perfecting the process 
are still being continued. The personal 
touch of the author is refreshingly perceivable 
as one goes through the pages of the book. 

In this short revicAV it is not possible to 
do justice by referring to all the excellent 
asi-iects of this book, but it is sufficient if 
attention is called to a few of the most 
notable features of this volume and indicate 
the comprehensiAm and thorough manner 
in Avhich the subject has been approached. 
Such a fine production has been made 
possible through the combined ehorts of 
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several experts who are entitled to speak 
with authority in their respective lields. 
The editors of the English translation have 
maintained the same ideal in view and have 
selected translators from among the Fire- 
stone Eesearch staff, who are best qualified 
to translate the section of the book apportioned 
to them. The translators’ notes and com- 
ments, which appear as footnotes, constitute 
a valuable feature of the English transla- 
tion since they amplify, corroborate or supple- 
ment the information and thus furnish the 
reader with an enlarged and extended 
experience covering the newer developments 
since the German original was written. 

The chapter on the Chemistry of rubber 
has an added interest since it includes a 
resume of the work on the synthesis of 
rubber conducted in Germany under the 
stress of war, in the course of which a number 
of normal and abnormal types of artificial 
rubber were produced. It is not improba- 
ble, that in the near future, most of these 
will find an appropriate use in industry. 

The chapter on vulcanisation, the funda- 
mental process responsible for the pheno- 
menal development of rubber industry, 
treats with all the latest theories of vulcani- 
sation and accelerator action and indicates 
the future lines of development. To those 
interested in the physical properties of 
rubber, the chapter on the physics of rubber 
will oiler the most interesting and stimulating 
reading. The colloid chemist in particular 
will welcome this chapter since it deals with 
the swelling and solution of rubber and 
provides him with an array of problems 
requiring elucidation. It may, however, be 
mentioned that in the course of reading the 
book one gets the impression that the pure 
research that has been conducted on the 
various aspects of rubber have an intimate 


bea,ring on the industrial a})pli(‘aiti<)n. For 
example, the results on tlic pernu^ability 
rubber to gases in the ndation to tlu‘ (|uality 
and treatment of rubber, wliicli luis b(‘(*ii 
investigated so thoroughly ]uiv(‘ Ixmoi ex- 
ploited in the development of aa’ona.nti(\^. 
The optical and (d(u*.tri(‘.ai propmii<‘s of 
rubber and its solution, wliieb a,V(‘ of gnait 
technical importance, have also Ixam 

For the first time, the physiiail nudinxis 
of testing rubber liave heen brought i(y- 
getber in a single eha-pter and this eonsll- 
tutes a very valuable contribution frorti tlu^ 
point of view of a teebnologist sine<^ most of 
these methods suggest ])ossibiIiti(\s of appll 
cation in other fields of tixlmology, nioro 
particularly iu the fields of r(\sins am I 

plastics. 

The chapter on the mieroseopy of t.(‘.('bni(*ut 
vulcanizates, describes metliods l)y whi(*h 
rubber can be investigated by rell(‘(‘l-<‘ti 
and transmitted lights as also by the (la>rk 
field illumination, and these ol)s<u’vu.tions 
are illustrated by a serievs of faithrully aiinl 
beautifully reproduced colour plat(\s . 

The fact that the Firestone Tyr(^ anti 
Eubber Company have perrnitttMl the nu^ni” 
hers of their technical staff to enguigt^ t 
selves in this work of translation not onl> 
speaks of their progressive ideas but a.Isc> 
of the high esteem in wliich M(uninl(U’'H 
book is held by rubber technologists. 
treatise on the science of riibbtu* will hi* 
gratefully welcomed not only by tliosc^ 
interested in the science and technology of 
rubber, but also by those iriter(‘st<xl in atlitxl 
fields. It is hoped that the (‘Mterj)risin|g 
publishers who deserve to be eongi‘aT?ihi( (xl 
in publishing this volume, will soon hrinu: 
out an equally authoritative and {xufiiorc* 
bensive companion volume on the tcadniologv 
of rubber. ,S. 


Archaeological Discoveries at Narunjadharao. 


POXSIDERABLE importance is attached 
^ to the discoveries of Tlr. U. T. Thakur, 
a young Sindhi Scholar at Xarunjadharao, 
in Khairpur State. Experimental excavations 
have yielded interesting relics such as shells, 
bangles, images of Buddha, gold and copper, 
skeletons and pottery. It is anticipated 
that these discoveries will throw consider- 


able light on the Mohenjadharao civil isaliioii 
and the site will be revealed to the world u h 
a centre of pre-Aryan culture. It is reportcKi 
that Professor Ghory of Bombay has 
supported the claims of the discoverer. Tin* 
State authorities have reserved the sites for 
further excavation and further work will Ix^ 
started in the coming winter. 
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Aquarium Fishes.* 


TT is hardly realised that the ponds and 

ditches of India are full of small, brilliantly 
coloured fishes, some of which are greatly 
prized by aquarists in America and Europe. 
Millions of these fishes are trapped or netted 
every day for food purposes without the 
least idea that if a trade in these very fishes 
is properly organized, it can be a source of 
considerable income to the fishermen. An 
Englishman, whose wife and children were 
greatly interested at home in aquarium fishes, 
once enquired from the writer whether there 
were any aquarium fishes in India so that 
his family could spend a few happy hours 
with them every day during their stay in 
Calcutta. He was directed to collect fishes 
from any pond with a growth of aquatic 
l^lants and to his great surprise he obtained 
in one morning several specimens of 
Bracliydanio rerio, Esomus danrious, Barbus 
ticto, Barbus conchonius, Panchax paneJiax^ 
Colisa lalia, Golisci fasciata, Nandus nandus, 
Badis badis, Am.bassis lala, etc., etc. The 
wealth of material is simply staggering and 
though in India fishes can be kept in aquaria 
with considerable ease, there are several 
points on which an aquarist needs instruc- 
tions and proper guidance. Several books 
have been written on “Aquarium Fishes” 
to meet this need, but the recent book of 
William T. Innes of Philadelphia entitled 
“Exotic Aquarium Fishes” is the best 
work of general reference that has been 
published so far. Mr. .Innes besides being 
the editor of a very popular journal “The 
Aquarium” is the author of “The Modern 
Aquarium” and “Goldfish Varieties and 
Tropical Aquarium Fishes”. As an editor 
of a popular aquarium magazine, Mr. Innes 
is flooded with enquiries of all sorts and this 
has afforded him an opportunity to know 
what kind of an aquarium book general 
readers need and want. 

The greatest need of an aquarist is to 

* Exotic A (/iiari/u?!. Eis/ics, by William T. Inne.s. (Innes 
Publishing Company, Philadeiphia. ) Pp. 4G0, tviLh 41 
colour plates and 290 black-and-white illustrations. 
Price $ 5. 


know how he can keep his aquarium and 
fish healthy and to meet this demand the 
author has devoted a great deal of space to 
“Primary Principles” dealing with oxygen, 
light, temperature and food. Attention is 
also directed to fishfoods, enemies and 
diseases of aquarium fishes, general manage- 
ment of aquarium and plants and planting. 
The classification of the aquarium fishes is 
in conformity with the rules of zoological 
nomenclature and in this connection the 
author had the benefit of the advice of 
T)r. George S. Myers, a great authority on the 
taxonomy of fishes. Each fish is properly 
illustrated and a vivid description of its 
habitat and habits is given. The author has 
given detailed information regarding the 
pronunciation of scientific names, the 
spawning of the egg-layers, the breeding of 
the live-bearers, the breeding of the Bubble- 
nest Builders* the hybrids and hybridising, 
the wholesale breeding of fishes and the 
sex changes in fishes. Useful hints are 
included about the collecting and transport- 
ing of aquarium fishes. An index of fishes 
and a cross index of general subject render 
the information contained in the book 
easily accessible. A special feature, of the 
book is the inclusion of maps. There are 
seven small maps showing the world distri- 
bution of the 7 most important families of 
aquarium fishes. A world map is also 
given and under each species is included a 
key reference to the places on this map 
showing points from which the species has 
been taken. In short, the book is a com- 
pendium of much useful information con- 
cerning aquarium fishes and no pains have 
been spared to make it most up-to-date 
and authoritative. The author is to be 
congratulated on this production and the 
publishers, Messrs. Innes Publishing Com- 
pany, have really brought out a work of 
art. The paper, the get-up, the printing, 
the binding, etc., are all that could be desired 
for the very moderate price of 5 dollars 
(postpaid). 


S. L. H. 
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Note on Transport Phenomena and Quantum 
Mechanics. 


In a recent paper we have studied the 
transport phenomena by modifying Max- 
well’s method in the light^of the new Statisti- 
cal methods. The dynamics of Collision was 
studied by a method due to Perisco. In 
recent years Wave-meclianical collisional 
methods have been developed by several 
authors and Massey and Mohr have shown 
how collisional area obtained by the above 
methods can be used for studying transiiort 
phenomena. 

In the present investigation we have 
incorporated the Wave- mechanical method 
for studying scattering of electrons by a 
positive nucleus and thus calculated ^the 
value of the constants A^. Ao represented by 
the expressions 

27tJi {&) sin- 812, sin 8 d 6 

A^ = 27ry'l (6) sin^ 8 d 9 

where 1{6) is the intensity of scattering, 6 is 
the angle of scattering. 

Taking Wentzel's expression 


1 { 9 ) = 



where Z is the atomic number, €=electronic 


charge, m the mass and v the velocity of 

the electron, b = - Ic = E ---- 

4?c“E- h 

distance between the two particles. 

For completely ionised stellar matter 

f ^771 \ V 3 

^ average mol. 

wt., mH=wt. of the H atom, p the density of 
stellar matter. 

We thus have 




A^ and A 2 may be computed for different 
cases and their values introduced into our 
previous formula, would lead to the evalua- 
tion of viscosity Ic, conductivity h, self- 
diffusion D and diffusion between two 
different gases 

In the following tables are given values for 
some well-known giant and dwarf stars. 

The first three stars are assumed to contain 
completely ionised iron while the last two 
completely ionised Ca-atom. It has already 
been pointed out that Kothari’s Model-Dwarf 
should be treated relativistically. Here 
however non-relativistic values have been 
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Stars 

Density 

Temp. 

Viscosity /6 
in e.s.u. 

Conductivity 
in gm./cal. • 

Self-Diffusion 

D 

Diffusion 

2 

Model-Giant (Chapman) 

0-1 

7X10“ 

9-986X10-3 

13-3 

1-998X102 

14-98 

Capella . . 

0*1234 

9-08X10“ 

•02 

2-70 

6*6X102 

10*3 

Model- Dwarf (Kothari) 

1.36X10G 

1-37X10' 

6-904X102 

1-685X10'* 

6-048 


^2 Eridani 

9*8X10'^ 

10“ 

3-719 

3-242x10^ 

1-350 


Sirius B 

oXlO-i 

10“ 

1-216 

1-658x10“ 

•688 


,15 

,1 

10“ 

1*216 

1-658X10* 

•688 


„ „ 

>1 

1-37X10' 

1*216 

2-271X10“ 

•G88 



calculated for comparison. It is noticed 
that viscosity and diffusion are effected by 
density alone increasing with increasing 
density while conductivity is a function of 
temperature as well. 

For the relativistic case I(^) involves a 
factor and hence is greatly dimi- 
nished while for 1(0) and hence, 

if and D have zero values. 

A. Ganguli. 

P. Mttra. 

Science Laboratory, 

College Dupleix, 

Cliandernagore, 

June 10, 1935. 

^ Ganguli and Mitra, Crn-r. Sd. ; hid. Jour. Phys., 1934, 
9, 81, 

- For references see Mott and Massey, Atomic Collisions 
(Cambridge) . 

•'* Mott and Massey, Proc. Roy. Soc., A, 1933, 140, 145> 
436; also Mazumclar, P/iys., 1934, 91, 70G. 

Went/.el, Ibid., 1927, 40, 590. 

Mott, Proc. Roy iSoc., A., 1932, 135, 429. 

Note on Surface Tension and Its Variation 
with Temperature. 

In connection with a recent note^ of Sibaiya 
‘T)n the ratio of temperature co-ctficients of 
surface, tension and density” it may be point- 
ed out that Cantor- who followed the same 
method as Sibaiya obtained tlie value of the 
ratio 2 *33 instead of 2. 

The nature of the co]i(\sive forces lias been 
studied in detail in recent yc^ars and the 
following rdationshi]) l^etween Van der Waals 
force and the surface, tension has been 
establislied.*'^ 

R 

Van der Waals Constant a=- Stt J ijj(z)dz 

u 

R 

Surface Tension y -- '^P^f 

0 

Lately London^ has given a quantum- 
mechanical expression of Van der Waals 
force. According to him the interaction 


energy between two similar molecules is 
given by 


e 


.3 

4 


a"J 

w 


A 


where »T is the ionisation potential, a the 
polarisability and E the distance between 
the molecules. This corresponds to the 
potential i/f(v) of Laplace. By introducing 
the above expression for tjjiz) we have 

’•"tr w 


Expression (1) was derived by Gyemant^ as 
rvell by considering the surface energy 
originating from electric dipole. 

By differentiating (1) with respect to T 
dy __ 27 t]cp dp 2 ^ 

4t dr I dT 4d“ dr 


or, 


( 2 ) 


^ dy __2 dp __2 , 1 . 

y dT ~ p dT d dT~^ Tc dT 
If p be the co-efficient of cubical expansion = 
thrice the co-effeient of linear expansionj 


(3) 


i . J:=_2.6G|S+Ar •• 

y dT ^ h d'r 

Now in order to study the effect of tempera- 
ture. on Ic we must remember that 




where a = 


fL. 

3/ct’ 


and liv^ = J. 

^ Vnia 

If there is no permanent dipole moment 
(fjLr=:0) a and i/y and so Ic are independent of 

temperature. On the other hand if 

the expression for surface tension reduces to 
the formula similar to Gyemant’s and 


_ 3 A- . Al- 

^ Vw (37c)"^" 

1 die ^ 

2t‘ 




and 


It should however be noted that London’s 
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formula is to be modified for complex sub- 
stances such as liquids and solids. That 
solids have surface tension has now been 
pretty well established. In the case of 
adsorption of gases the adsorbed molecules 
are held to the surface of the adsorbent by 
cohesive forces. Now it has been observed 
that the same adsorbent may adsorb varying 
amounts of adsorbent, when subjected to 
different treatment. Activation of charcoal 
.is a familiar instance. It is supposed that 
the specific surface increases with activation. 
Now if the total surface energy be the same 
then the increase of surface would he asso- 
ciated with the decrease of surface energy 
per unit surface and this would lead to a 
corresponding decrease of adsorption per 
unit area. This is not actually the case. 
The total adsorption increases and if the 
adsorption per unit surface is the same, this 
would mean constancy of surface energy. 
Thus for solids it is preferable to study 
surface tension by considering the surface 
density of molecules distributed over surface, 
the surface layer being one or several mole- 
cules thick and this p in the expression (1) 
should be replaced by 1 jQ^ Q being the 
available surface . 

A. Gangxjlt. 

P. Mitra. 

Science Laboratory, 

College Bupleix, 

Chandernagore, 

June 10, 1935. 

^ Sibaiya, Sci,, lt>35, 3, 418. 

- Cantor, Wied. A/i//., 1892, 47, 421 ; Handbuch der 
Physik, 7, 394. . 

Lennard -Jones, Proc. Poy, Soc., A, 1928, 121, 247; 
'FoM’ler’s S/atisticd/ jldecpc7;/ks,ch2ip. X, 

^ Eisensebitz and T.ondon, Z. P//ys., 1930, 60, 520 ; 
London, Z, >. P/iys. C/uyu., B., 1931, 2, 221. 

® Gyernant, Handbuch d. Phys.y 7, 346. 

® I.ennard-Jones, Proc. Phy. Soc., 1931, 43, 461. 

" Polanyi and London, /Vabuyzoiss., 1930, 18, 1099. 

® Ganguli, HoP. Zeit. (In the press) ; Bnrrage, Parade 
Soc. Trans., 29, 445 ; Besl and Reinhandt, Z.Pkys. Chem.^ 
1933, 166A, 81. 


Colloidalisation and Cold- Working of Metals. 

The subject of the magnetic properties of 
non-ferromagnetic metals has attained much 
interest recently in view of the work of 
Pauli, Sommerfeld and others on the theory 
of the metallic state. ^ The simplest picture 
of the metal that will suit our purpose 
consists of a lattice of metallic ions, the 
remaining electrons in each atom being 
associated with tw^o or more nuclei and 


considered as free or partly hound in accor- 
dance with their relative energy values. 
The susceptibility of the metal is to be 
considered as the sum of the susceptibilities 
of the ions and of the remaining or valency 
electrons of the individual atoms. The 
first part is a constant while the second is 
greatly influenced by the physical conditions. 
The large deviations in the values for metals 
obtained by different workers is to be attri- 
buted to the fact that their metals were 
not in the same state and hence the suscepti- 
bility of the valency electrons should have 
been greatly different. 

The valency electrons may have large 
orbits as contemplated by Ehrenfest^ for 
graphite and by Eaman^ for bismuth. Or 
they may be attached loosely to two close 
atoms, being considered as free or partly 
bound. On colloidalisation, the first type 
would give rise to decreased diamagnetism 
due to the fact that large orbits could not 
he possible at the surface. This conclusion 
has been experimentally established for 
graphite^ and bismuth,^ and in fact, in the 
case of graphite, Krishnan and Ganguli® 
have determined the direction of largest; 
variation as the one parallel to the hexagonal 
axis. 

In the case of good conductors, the state 
of affairs is different. The electrons on the 
surface of the atoms may he considered as 
free, the number of such electrons being of 
the same order as the number of atoms in 
the metal. Considered as free, the electrons 
possess tlie Panli paramagnetism and if 
regarded as confined to a series of energy 
hands, they contribute a diamagnetic com- 
ponent, 

Honda and Shimizu'^ have shown that 
cold-working in the case of copper and silver 
gives rise to increased diamagnetism. They 
have quantitatively accounted for this re- 
sult as being due (1) to the decrease in 
paramagnetic component due to the dimi- 
nution of free electrons caused by the ex- 
pansion on cold-working (for which there 
is ample evidence from X-ray data^) and 
(2) to the increase in the diamagnetic com- 
ponent due to the increased number of 
hound electrons. They explain that the 
lattice constant is a little greater in the 
surface layer than in the interior, the normal 
value for the metal being reached at some 
hundred layers below the surface. Thus 
colloidalisation should he accompanied by 
increased diamagnetism quite similar to 
what is obtained in the case of cold -working. 
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Attention has been drawn to this similarity 
in the case of tin by Honda and Shimizu.^ 
I have recently verified this result in the 
case of copper. Colloidalisation by con- 
densed electric discharge in an inert organic 
liquid in the absence of air, gives rise to an 
increase in the diamagnetic susceptibility. 
The question of impurities affecting the 
measurements does not arise here since all 
the ordinary compounds of coxjper are 
paramagnetic or less diamagnetic than the 
metal. Here then we have a new kind of 
increased diamagnetism on colloidalisation. 

I take this opportunity of drawing atten- 
tion to a recent letter in these pages by 
Verma and Gupta. They have once again 
drawn attention to the old question of 
impurities modifying the results. I shall 
content myself here by just mentioning that 
they have not been fair to the literature on 
the subject. It is enough if mention is made 
of the fact that the fundamental experiment 
which settled the decrease of diamagnetism 
on colloidalisation in the case of bivsmuth 
was the observed recovery of the value of 
1 -32 (the value for the mass metal) on 
melting and cooling of a sample of the 
colloidal bismuth. In the rather profuse 
literature they have cited, they have omitted 
to quote the one paper^ vhich outlined 
this conclusive experiment. 

Full details will ax)pear shortly elsewhere. 

S. RaMx\chaxi)RA Rag. 
Annamalai University, 

Annamalainagar, 

June 30, 1935. 


^ For a brief summary see Stoner, Magnetism and 
Matter, chapter XIV. 

2 PJiysica, 1929, 5, 388. 

2 Nature, 1929, 123, 945. 

4 Ind, Jour, Phys., 1929, 4, 139 ; 1930, 5, 559 ; 1931, 
6, 241. 

5 Ind. Jour. PJtys., 1932, 7, 35. 

« Xr/., 1935, 3, 472. 

7 Nature, 1933, 132, 505. 

8 Phil. Mag., 1934, 18, 495. 

0 Nature, 1935, 135, 108. 

10 Curr. Sci., 1936, 3, 611. 


A Note on the Bond Energies from Raman 
Frequencies and Thermochemical Data. 

Ganeshan^ has measured the Raman frequ- 
encies corresponding to the Se---0 and S =0 
bonds. From the data collected by him, 
it is clear that there is a general agreement 
^etween the bond energy values got from 


light scattering and those obtained from 
thermochemical data. A closer examination, 
however, reveals an appreciable discrepancy 
between the values of the heats of dissocia- 
tion calculated from the Raman frequencies 
and those obtained from the thermo chemical 
data relating to the ions. The present note 
deals with the significance of this disagree- 
ment. 

It is to be noted that the heats of forma- 
tion of the ions SeO/‘ , SeO^"", and 

863 ““, as given in the International Critical 
Tables ( 5 , p. 178) are only relative in so 
far as they are calculated by arbitrarily 
assuming that the heat of formation of 
H'*-(aq)from IL, (in its standard state) is zero. 
In view of this fact, the values calculated 
by Ganeshan are to be interpreted as 
follows : 

Il 2 (gas, 1 atmos.) "t S0(solid) “t ^Oo (gas, 1 atmos.) “t Uq 

->2II+(,q) + SeO/“(,q) +147 K. cals.(l) 

40 20^ (gas, 1 ,tn,os.) + 232 K. cals. • • (2) 

Combining equations ( 1 ) and ( 2 ), one gets 

H2(gas, 1 atmos.) + Se (solid) + 1 O + Uq — >• 

2H'*’(aQ) + SeO,^ (aq) + 379 K. cals. (3) 
Since the heat of formation of H'l'^an) is not 
known, that of SeO^f ’(nq) cannot be calculated. 
Furthermore, the heat of reaction as given 
in equation (3) does not give the absolute 
value of the heat of formation of SeO^"", so 
that one cannot expect it to agree with the 
value got from the Raman frequency of the 
Se—O bond. 

The question then arises as to whether 
the Raman frequency gives an idea of the 
absolute heat of formation of SeO,/“ ion 
in solution. If this is true, one can put 

Se(soiici) -hi O +aq + 2 © — > SeO,^ (an) 

+ 344 K. cals. •• (4) 

Combining equations (3) and (4), one gets, 

Ho (gas, 1 atmos.) + ^q ^ 2 LU(aq) T 20 

+ 35 K. cals. •• (5) 

It is also possible to calculate the heat of 
reaction in equation (5) by knowing the 
Raman frequencies of SeOg"", SO,/" and 
SOg"". Table I gives the values so obtained. 

The large variance in the values for the 
heat of formation of H+raq) indicates that the 
Raman frequencies enable one to calculate 
only the heat of formation of molecules but 
not of ions in solutioRt 
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Table I. 


Ion wliose data 
are employed | 

Heat of formation 

1 of H^aa) 

SeO^" 

35 K. cals. 

SeO," 

39 „ 

SO,-' 

^■2 „ 

SO„" 

42 „ 




K. S. Guri^raja Doss. 

M. P. YenivATArama Iyer. 


Department of Chemistry, 
Central College, Bangalore, 
UniversitT of Mvsore. 


^ Frc-^.\ Ind, Acad. ScL, 1934, 1, 156 


Bicyclo il:2: 3yoctane-2 : 4-dlone. 

Although the constitution assigned to 
santene (I) by Semmler has been confirmed 
bv direct STnthesisd the synthesis of the 
kkonic acids (II) isolated by Semmler 
and BartelC- as an oxidation product of 
santene lias not been achieved so far. The 
acid (II) has now been synthesised starting 
from efj?-c//r?opentane-l : 3-diearboxyiic acid 
and the investigation continued with a 
view to synthesising compounds of the 
type of homojiorcamphor (Till). 
H0C-CH-C-CH3 H2C-CH-COCH3 

'll' 1 i 

I CHo CH 2 

I ! : i I 

HoC—CH-C-CH. HoC-CH-COOH 

[1} (II) 

Cf. 9 -c?/c?epentane — 1 : 3-dicarboxylie anhy- 
dride (III)^ furnishes the mono methyl ester 
(lY) in the usual way (b.p. 156°/4 mm.). 
The mono ester mono-acid chloride (Y) 
prepared from (lY) by treatment with 
thionylcliloride is a colourless mobile liquid 
(b.p. 109’ 3 mm.) which gives by Blaise 
reaction with zinc methyl iodide the ketonic 
ester (YI) (b.p. 100'' 2 mm. purified through 
semicarbazone. in.p. 139^). Tlie ketonic acid 
(II) prepared from (YI) by hydrolysis boils 
when pure sliarply at 155' 5 mm., and not 
within a range of 30*. rfc.. 175-205” IC mm. 
as given by Semmler and Bartelt.- They 
did not analyse this compound and it seenis 
quite probable that their compound w^as 
not pure. The semicarbazone melts at 169° 
(Semmler and Bartelt 168°). 
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nx— CM — CO 



HoC— CH — CO 
(HI) 


H-X— CII— COOMo 

^cir.2 

HoC-CII-COCl 

(V) 





1I..C— cu— coou 

(IV) 

HoC— (:lf—■c:o()^rc 
1 

CH.> 

1 

HoC— Cir— COCUI:. 

(VI) 


The. ketonic (‘ster (Yl) on tn^at-ment 
with sodium iTieth()xi<le in alcoliolic solution 
furnishes a product from wnicdi t.h(‘ ketonic 
acid (IT) and a soli<l ni.p. 123° ^5 could be 
isolated' by distillation, and snbsc(iueiit 
treatment with petrol (obtained in poor 
yield). The solid gives a senii('avhazoue lu.p. 
224°, a brownish (‘olouration wiih_ feurie 
chloiide and evolves l^ydrolironiii'. acid with 
bromine in chlorotoiin solid ion and sc^cmis 
in all probability to be tlie liievclie diked one 
(YII). 


Experiments are in ])rogvess for obtaining 
the solid m.p. 123° >5 in w’orkable <inaidit ies, 
with a view to confirming its st'rii(dnr(‘ as 


H.>c— CH— CO 

1 I 

CM.. CIH 

! “ I 

H..C — CH— CO 
■ (VII) 


H..C — C'H— c:c) 

I 1 

CHo CHo 

I I 

HoC-CH— CUG 
(VHI) 


also to partially reduce it to the monolodoiu' 
(YIII) — the next liigher lioniologin' of 
camphor. 

Full details will be pu])lisli(‘d sliortly 
elsewhere. 

P. 0. Ghua. 

B. K. IvANCANATHAN. 


Department of Organii*. (duonistry, 
Indian Institute of Bcieiice, 
Bangalore, 

Jidy 3, 1935. 


^ Diels and Alder, AnuaUu, 1931, 486, 205. 

- Semmler and Bartelt, Ber., 1907, 40, 4596 ; //A/, 
1908,41, 128, 389, 867. 

3 Pospischill, Her., 1898, 31, 1953 ; Perkin and 

Scarborough, J.CB., 1921, 119, 1400. 


A Preliminary Note on the Nitration of 
Methyl-Ether of Salicylaldehyde. 

Ddrixg the course of synthetical experi- 
ments in the group of alkaloids, we required 
Iso-Orthovanillin as a starting substance 
and it was thought that the latter might be 
obtained from S-liTitromethyl-salicylaldehyde 
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(T). 3-Nitromethyl->salicylaldeliyde has so 
far been obtained only from .S-l^litrosalicjd- 
aldehyde wliicli in its turn has been synthe- 


sised by two entirely different methods 
indicated below, one due to Miller,^ and 
the other dne to Ren and Kay^ : — 



Both the methods of preparation of 
3-Nitrosalicylaldehyde are very tedions, and 
the method of Ren and 'Ray gives exceed- 
ingly poor yield, rurtlier S-hTitrosalicyl- 
aldehyde cannot he readily metliylated by 
dimethylsnlphate and alhali, and special 
methods {viz., diazomethane or silver salt) 
have to be used for this purpose.^ It was 
therefore thought desirable to exidore 
methods of direct syntlicsis of S-hTitro- 
methylsalicylaldehyde. 

Metliyl ether of salicylaldehydc w^as hrst 
nitrated by Yoswinckel,^ and then by 
RchnelL^ The latter author sliowed that 
if nitration were carried out with fuming 
nitric acid below 15°, tlien only 5-Nitro- 
salicylaldehyde-methylether is formed. 
These results were confirmed by Hodgson 
and Smith in 1930.^’ These results did not 
axjpear to the present autlior to be quite 
correct as it wnxs thought that the 3-hIitro- 
compound should also have been formed 
just as in the case of the nitration of sali- 
cylaldehyde itself. A. repetition of Rchneirs 
experiment and careful working uj) of the 
nitration product showed that 3-Nitromethyl- 
salicylaldehyde is actually formed in a 
yield of about 20 %. The separation is 
best effected in the following manner. The 


crude solid nitration product is first care- 
fully extracted with cold sodium (‘arbonate 
solution, which extracts the dinitrosalicylic 
acid which is formed in small quantities at 
the same time. The dry residue is crys- 
tallised from benzene when 5-Nitromethyl- 
salicylaldehyde m.]). 89° sepiarates first. 
From the benzene mother-liquors petroleum 
ether (b.j). 30°-50°) precipitates a mixture 
ra.p. 40°-5()°. This is converted into the 
p-toluidide, and the p-toluidide subjected to 
a series of careful fractional crystallisations 
from alcohol. The p-toluidide of the 5- 
Nitro -compound which is only s^jaringiy 
soluble in alcohol separates first in needles 
m.p. 1(15°, and from the mother-liquors the 
79 -toluidide of the 3-Nitro-compound is 
then obtained in prismatic plates m.x>. 
92° (identical with the p-toluidide obtained 
from an authentic specimen of 3-Nitro- 
salicylaldehyde). The latter on hydrolysis 
gives 3 -¥ itr ometh ylsali cy laid ehy d e m.p. 
102 °, identical in all respects with an authen- 
tic specimen of 3 -N itromethylsalieylalde- 
hyde prepared by the older method — the 
mixed melting point being not lowered. 

The results of these experiments may he 
briefly summarised thus : — 
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The detailed account of these experi- 
ments, and synthesis of Iso-ortho-Vanillin 
would be ])ublished elsewhere and are re- 
served for a future coramanication, 

S. N. Chakra vARTi. 
Annamalai University, 

June 29, 1935. 

1 Ber,, 1S87, 20, 1928. 

2 /. Indian Chem. Soc.^ 1932, 9 , J74. 

2 Compare Miller and Kinkeliii, Ber,, 1889, 22 , 1709 ; 
Stoermer, Ber., 1911, 44, 655. 

4 Bey,, 1882, 15 , 2027. 
s Bey., 1884, 17 , 1382. 

° /. Chem. Soc. Indusiy]’^ Tyatisaciions, 1930, 49 , 409, 

Ascorbic Acid Content of Some Plant Fluids. 

In an investigation on the occurrence of 
rich sources of ascorbic acid in Indian food 
materials, the water inside the coconut fruit 
and the jnice sapped from coconut tree in 
a similar manner as in the case of date xjalms, 
as also jnice drawn from the spadix of 
palmyra palm were examined. These juices 
and the coconut water are drunk as such and 
also as toddy (somewhat fermented juice). 
The following tabular statement gives a 
synopsis of a few observations : — 

Table I. 

Green Coconut [No Kernel yet formed). 

Volume of 



Volume of 

Natural 

pH 

Standardised dye= 


Water in 

rag. Ascorbic Acid 


one fruit 

for 10 c.c. Tuice at 




pH-3 

Sample 1 . . 

340 c.c. 

5-0 

0 -15 c.c. dye 

Sample 2 . . 

332 c.c. 

4-8 

0 -.12 c.c. dye 

Sample 3 . . 

320 c.c. 

4-8 

0 -12 c.c. dye 


Table II. 


Green 

Coconut ivith Soft Kernel. 

Sample 1 . . 

450 c.c. 

4-9 

0 -15 c.c. dye 

Sample 2 . . 

225 c.c. 

5 -0 

0 -29 c.c. dye 


Table III. 

Eijpe and Dry Coconut ‘with Hard Kernel. 
Sample 1 . . 40 c.c. 5-1 0 *00 c.c. dye 
Sample 2 . - 150 c.c. 5*4 0-00 c.c. dye 



Volume of 

Volume of ^ , Standardised dye = 

Water in ^ mg. A.scorbic Acid 

one fruit ^ for 10 c.c. Juice at 
pH*3 

Table IV. 

Juice from Date Palm Tree. 
Sample 1 . . 4 *6 1 *08 c.c. dye 

Sample 2 .. 4*5 1*10 c.c. dye 

Table V. 

Coconut Tree Juice. 

Sample 1 .. 4*7 1*60 c.c. dye 

Sample 2 . . 4 -5 2 *00 c.c. dye 

Sample 3 . . 4 *2 3 *00 c.c. dye 

Sample 4 . . 4 *5 3 *00 c.c. dye 

Table VI. 

Palmyra Palm Juice from Spadico. 
Sample 1 . . 4 *8 1 *90 c.c. dye 

Sample 2 . . 4 *4 1 *00 c.c. dye 

Expressed juice from ripe pine apple 
fruits from local markets were also examined 
aud some of the results are here given for 
comparison. 

Table VII. 

Pine Apple Juice. 

Juice Natural Litre for 10 c.c. 


Fruit Material 

Expressed 

pH 

Juice 

Sample 1 100 g. 

70 c.c. 

4-0 

0 -20 c.c. 

Sample 2 100 g. 

70 c.c. 

4-2 

1-30 c.c. 

Sample 3 100 g. 

65 c.c. 

4-2 

1-00 c.c. 


In the cases of the pine apple juice it was 
found that only a fraction of the total 
ascorbic acid is pressed out. Extraction by 
trichloro-acetic acid gave very much 
higher values — 4 or 5 times as much. 

As indicated above in the tables 1 c.c. of 
the 2 : 6 dichlorophenol-indophenol dye was 
standardised equivalent to 1 mg. ascorbic 
acid. 

In the above estimations it may be noted 
that the volume of the dye required did not 
vary even after suitable treatment of the 
juices by mercuric acetate, HoS, etc. 

It will be seen from the above that coconut 
water loses ascorbic acid as the fruit ripens 
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and gets dry. Of all the plant saps examined 
coconut tree juice has been found to be the 
richest source of ascorbic acid. The quantity 
of juice yielded by date palm and palmyra 
palm trees daily is also quite considerable, 
so that the ascorbic acid excreted is very 
high. It was noted that the ascorbic acid 
content did not suffer any change even after 
spontaneous fermentation for 24 hours. 

Further details and the transference of 
ascorbic acid from the water into the kernel 
according to age of the fruit etc. will appear 
in the Transactions of the Bose Research 
Institute. 

Hieenbra Xath Banerjee. 
Bose Eesearch Institute, 

Calcutta, 

June 25, 1935. 


The Cultivation of Artemisia. 

For some time past attention has been 
directed to the cultivation of Artemisia 
brevifoUa from seeds obtained from the 
santonine yielding varieties of the Kurram 
Valley (IS.W.F.P,) and the Kashmir, with 
a view to raising the santonine content of 
the wild species. It has been reported, 
elsewhere,* that the Kurram Artemisia grows 
well in Dehra Dun, as a garden plant, but 
the plants divide themselves in two sub- 
forms designated as the rr-form and the y- 
forin ; the only distinction between the two 
being that one produced the ilower heads 
early in June and the other did not show 
any flower heads till late in the year. It was 
consequently suggested that the one flower- 
ing late Avas the original form and the earlier 
flowering variety was the acclimatised form. 
Similar groAvth has been noted in the case 
of the Kashmir Ariemisias. During the 
first year some of the plants started flowering 
early (May-June) and the others did not 
flower till November suggesting again the 
original and the acclimatised form. Both 
the Kashmir and the Kurram Valley Arte- 
itiisias have now well established themselves 
and the later observations have revealed 
the fact that instead of the two forms 
stated above there is only one, but that it 
produces flower heads twice a year and 
consequently has Dvo periods of maximum 
santonine content, namely, June and 
December, The hope that the santonine 
content would rise on cultivation has, how- 
ever, not yet been realised. The above 
obserA’^ations are rather interesting from 
the point of Anew of cultivation of the drug 


and are therefore reported. The table given 
below gives the santonine content of the 
samples collected from the minor forest 
products gardens of the Forest Eesearch 
Institute. 


Time of collection 
weeks 

Santonine 

percentage 

Remarks 

4, August 

1933 

0-60 

Vounc leaves only 

4, October 

1933 

0-79 

Buds onlv 

1, December 

1933 

0-91 

Leaves and buds 

1, January 

1934 

0-78 


1, February 

1934 

0-12 


1, March 

1934 

0-66 

Fresh leaves 

1, April 

1934 

0-80 

Luxuriant growth l)ut 
no buds 

1, May 

1934 

0-84 


1, June 

1934 

0-85 

Buds making appear- 
ance 

3, June 

1934 

0-98 

Buds 

1, July 

1934 

0-52 

Early rains dropped 
the buds 

1, August 

1934 

0-22 

, , 

4, August 

1934 

0-62 

Fresh young leaves 


S. Krishna. 
B. S. Varaia. 

Forest Eesearch Institute, 

Dehra Dun, U.P., 

June 12, 1935. 


* Krishna and Vaniia, Quarterly J ourual of Pharmacy 
and Pharmacology , 1933, 6, 23. 


Czapek’s Synthetic Medium. 

OzAPEKts formula for synthetic medium has 
been in use for OA'^er thirty years for culturing 
fungi. It consists of nitrate, phosphate, 
sulphate and chloride in addition to the 
organic principle, wliich is sucrose. It has, 
from time to time, been modified to suit 
the requirements of individual workers. 
In 1910 Dox modified this formula to pre- 
sent in a nearly neutral solution unaffected 
by sterilisation the elements necessary for 
the fungous growtli. The original formula 
contained acid potassium phosphate 
(KITo POJ, Avhile in tins modifled one Di- 
potassium hydrogen phosphate (KTIPC J was 
used to obtain a neutral solution. Previous 
to this Dox^ had used the original formula 
in a modifled form Avith different proportions 
of the constituent salts. Currie=^ in 1917 used 
acid potassium phosphate for As'pergillus 
niger. 

During the preparation of Czapek's solu- 
tion as modified by Dox it Avas frequently 
noticed that the addition of ferrous sulphate 
solution gave traces of milkiness, while the 
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latter formula, according to which acid 
potassium phosphate was used, gave a 
clear solution as reported by Thom.^ 

On being heated to a high temperature 
in the autoclave, the milky product settles 
down as a bulky precipitate. The preci- 
pitate consists of magnesium phosphate 
with traces of iron. Thoni^ and later, Thom 
and Currie^ have also noticed traces of 
precipitated magne sin ni piio sphate . 

In this note an attempt is made to study 
the chemical reactions of the constituent 
inorganic salts and the effect of the high 
autoclave temperature on the reactions. 
One per cent, solutions of pure salts in 
distilled water were used. 

Magnesium sulphate and di-potassium 
hydrogen phosphate react only at the boiling 
temperature, when magnesium precipitates 
as the phosphate. The presence of sodium 
nitrate alone or with potassium chloride 
has no effect on the reaction. But the 
XJresence of ferrous sulpliate even in traces 
has its part in the reaction and iron is also 
precipitated along with magnesium even 
at the ordinary temperature as well as at the 
boiling or autoclave temperature. 

Magnesium sulphate and sodium nitrate 
or potassium chloride in the absence, of 
di-potassinm phosphate do not give a preci- 
pitate either at the ordinary temperature 
or on boiling, even when potassium 
chloride is present. But when ferrous sul- 
phate is present, slight milkiness is produced, 
which, on boiling, disappears. "When sub- 
jected to the high temperature in the auto- 
clave ferric oxide is precipitated. 

Ferrous sulphate reacts with di-potassium 
phosphate at the ordinary temx)eratnre even 
in the absence of magnesium sulphate or 
potassium chloride and gives a precipitate 
of ferrous phosphate. 

Sodium nitrate and ferrous sulx)hate do 
not give any precipitate but in ijresence of 
potassium chloride some milkiness is pro- 
duced which disappears on boiling. 

Even in aqueous solution ferrous sulphate 
changes at the temperature of the autoclave 
into ferric oxide. 

B. S. Nig AM. 

Plant Pathological Section, 

Agricultural College, 

Cawnx)ore, 

June 13, 1935. 


^ Thom, C., U. S. Dip, Ag-y.^ Bar. Ajtwi. Indnst. 
BhIL, 1910, 118 , 22. 

- Dox, A. W., U. S. Agy., Bur. Anim. Indust. 
Bull., 1910, 120 , 37. 


- Currie, J. N., /. BioL Chcm., 1917, 31, 29. 

Currie, J. N., and Thom, J. JUuI. Cht'ni.^ 1915, 
22, 289. 


Sterility of Crop-Plants and a Study of Their 
Root-System. 

Sterility in crop-plants is fairly well known 
indeed; it, tlierefore, (lo('S not need any 
special elucidation. Suffi(*c‘ it to mention 
that the phenomenon is attended with 
abundant vegetative growtli and as a conse- 
quence the sterile plant or bianeli, in habit 
looks bushy (Figs. 3 and 4). Studies based 
on Trifolinm aJexanderi u uni L. (berseem)d 



Fig. 1. 

Sesatmun indicnui Linn. A — root-system of a healthy 

plant ; B — root-system of a sterile plant. X 1/5. 




July 1935 ] 


CURRENT SCIENCE 


31 


Crotalaria juncea L. (sunn-hemp), Cajanus 
indicus Spr eng. (raliar), Sesaw/um indimm L. 
(til) and Gicer arietimmi L. (gram), have 



Fig. 3. 

Cicer arictiniiiJi ninn. A — a normal plant with its 
strongly developed • root-system ; B— a sterile plant 
with its meagrely developed root-system. Note the 
bushy habit of the plant B. X 1/12. 

shown beyond doubt that sterility observed 
in these is due largely to sepaloidy o! ])(d’.a.ls 
and transformation of essential organs into 
very much branched shoots and leaves.- An 
extreme case, however, is found in Cajanus 
indiGus ttpreng. (raliar) where matters are 
not so clear as stated above. 

A careful study of these sterile plants has 
evoked some interest. It has been noticed 
as a result of a number of root-washings that 
the display of root in sterile specimens is 
comparatively very poor, the tap- and 
secondary-roots being very weak and in- 
adequate (Figs. 1-3). In addition, the number 
and size of root-nodules are also much 
smaller in the case of leguminous specimens. 
Whereas, in normal healthy plants, the 
development of the roots and nodules is 
fairly strong and profuse (Figs. 1-3). 

This correlative study of the sterile plants 
and their root-system gave rise to the suspi- 
cion whether the phenomenon was not 

5 


purely of a physiological nature rather than 
genetical as known in other crops, e.g., rice.^ 
At a time when this tentative conclusion 
was arrived at, all the crops had been har- 
vested except raliar in wiiieli a number 
of sterile plants were available. Experiments 
could, therefore, be started only on one 
crop. 

Sets of sterile raliar plants w’cre treated as 
follow^s and controls wune maintained as 
usual : 

(a) Plants were irrigated at regular inter- 

vals with a very w^'cak solution 
of pyro-phosxjliate of soda with 
a trace of potassium chloride. 

(b) Plants were irrigat(‘d at regular inter- 

vals with very w'eak solution of 
nietaphosphate of soda with a trace 
of potassium chloride. 

(c) Two of the strong lateral roots in a 

plant were cut in situ and irrigated 
with well-water. 



Fig. 4. 

Crotalaria juncea Linn., a sterile shoot showing 
the characteristic bushy habit. X 1/6. 


ISTo difference ivas, however, noticed in 
the treated plants for about a couple of 
weeks after which curiously enough all 
of them, started flowmring. The control Avas 
without any flower. 

F 
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These ])reiiminary results have indicated 
the suspicion to be correct. It is proposed, 
therefore, to repeat this experiment on 
raJiar and extend it to other croiJ-plants 
during the ensuing season. 

I am much indebted to Eao Bahadur 
Yiswanath (Imperial Chemist, Imperial 
Institute of Agricultural Research, Pusa) 
for certain useful suggestions. 

T. C. RT. Singh. 

Agricultural Research Institute, 

Sabour (Bihar), 

June 29, 1935. 


1 Singh, T. C. N., /our. Ind, Bot. Soc., imO, 9, (4), 
250. 

- Singh, T. C. N., Plant Breeding Abstracts , 1933, 4, 
(3), 180. 

3 Anandan, M. and Krishnaswami, V., Ctirr. ScL, 1934, 
3, (1), 21-23. 

A New Variety of Black Gram or TJrid 
'{PhaseoUis mungo^ Linn.). 

Twenty-five types of black gram (TJrid) 
have been described by R. D. Bose.^ In the 
course of the examination of certain pulses 
at the Millets Breeding Station, Coimbatore, 
a new type from Malabar not described by 
Bose was met with. It is classifiable under 
'‘Section 2, — Black seeded types, sub- 
variety Niger (Bose)”. The following is 
a detailed description of this type. 

Habit : Semi-erect, profuse branching, 
stem furrowed, covered with long brownish 
hairs xiointed downwmrds, stems green with 
purple splashes here and there. Leaves : 
Trifoliate, small, ovate, acuminate, leaflets 
ovate, entire, light green, petioles — long, 
hairy, channelled, sometimes purple streaked. 
Flowers : In axile racemes, peduncle pur- 
Xilish. Flowers lemon-yellow^, back of 
standard purple tinged at the top, calyx 
purple tinged. Pods : Erect to sub-erect, 
cylindrical, unripe pods dark iim'ple w-ith a 
green tinge at the tip. Pods covered by 
brownish hairs pointed upwards. Dry pods 
dark browm in colour. Seeds : Oblong, 
smaU about t, of an inch long, flattened at 
both ends, black, dull, (grey back-ground 
wdth heavy black marbling). 

It will be noticed that this type is cha- 
racterised by its purple pods. Pui-ple 
colouring on the pods of pulses is common. 
Some red grams have this whole or in bands. 
Similarly in Bolichos lablab this colour is 
whole or localised in the periphery of pods. 
In green gram, purple along the suture line 
is noted. In cowpea purple podded varieties 


are common especially from Malabar. These 
manifestations of pod purple are mendelian 
in behaviour. It is therefore interesting to 
record this new^ purple podded variety in 
black gram of potential use in hybridisation. 

G. N. Rangasivami Ayyangae. 

N. Kuishnasw^ymi. 

Millets Breeding Station, 

Coimbatore, 

AprU 13, 1935. 


^ The Indian J. ef Agr, Sci., 1932, 2, 625. 


A Rare Instance of Poly-Embryony in 
Arachis hypogcea, Willd. 

The occurrence of more than one embryo in 
a seed has been recorded by various authors 
from as early as 1719. Many species of 
various families in both Dicotyledons and 
Mono-cotyledons have been known to exhi- 
bit the phenomenon. It is prevalent among 
the common species like Syziyium jamhola- 
mcm (JHyrtacece), Syzigium spp. (Tiwary, 
1926), Citrus aurantmm (Rutacece) and 
Mangijera indica (Anacardiaeeoj). In Papi- 
lionacece^j poly-embryony has been noted in 
glycine hispida (Ow^en, 1928). But it has 



A, Geiminating groundnut seed showing two main roots. 

not been noticed, till now, in the groundnut, 
even though about a million groundnut 
plants have been examined during tbe last 
five years. Earnst (1918), Coulter, Barnes, 
Cowles (Text-Boolc of Botany) recorded a 
number of instances of poly-embryony. 
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While germinating a number of varieties 
of groundnut for root-tips, the authors 
observed that one seed of the variety '‘Bassi” 
was found to produce two radicals (Fig. A). 
Dissection of the seed revealed two seedlings. 
The bigger one was quite normal and the 
smaller had two thin, unequal cotyledons 
and a normal plumule. In the seed, the 
cotyledons of the smaller seedling were 
enclosed in between those of the bigger 



B. Two seedlings separated. E. Extra seedling. X 2 
S’. Stalk by which the additional seedling is attached. X'2 

one. At the top of the hypocotyl where 
the two cotyledons meet, there was a fnnicle- 
like structure connecting the hypocotyl of 
the extra seedling (Fig. B). Besides this, 
no other structure connecting the two 
seedlings was found. 

The sources of the additional embryo or 
embryos are many and the correct origin 
could be determined best in the embryo-sac 
stage, which, in this instance, was not 
available. 

J. S. Patel. 

G. V. Narayana. 

Oil Seeds Section, 

Agricultural Eesearch Institute, 

Coimbatore, 

June^ 29, 1935. 

A Note on the Shedding Condition of the 
Pollen Grains of Pinus longijolia Roxb. 
Pollen grains of all the species of Pimis 
so far investigated show two prothallial 
cells, one generative cell and one tube 
nucleus at the time of shedding (Schnarf,i 
p. 25). The only exception so far recorded 
is that of Pinus longifolia where Sethi- (see 


p. 133) reports that ''Two prothallial cells 
are cut off while the pollen grain is still 
within the sporangium. These cells are 
more evanescent perhaps than in the other 
species of Pinus because they disorganise 
very soon and the pollen at the time of 
shedding stage shows no indications of tliem.” 

From this statement one would conclude 
that the development to form the tube 
and generative nuclei does not occur in 
the male cones. On further enquiry Dr. 
Sethi wrote that the mature pollen is only 
three-nucleate at the time of shedding and 
that the division to form the tube and 
generative nuclei occurred on the nucellus. 
As there are several cultivated trees of 
P. longifolia at Agra, it was suggested by 
Dr. P. Maheshwari that I should section 
some material to ascertain this point more 
definitely. 

The first two divisions of the microspore 
nucleus result in the cutting off of two 
prothallial cells. As stated by Sethi these 
become flattened and disorganised very 
early. The 'nucleus of the pollen grain divides 



once again producing the tube and generative 
nuclei. The generative nucleus is smaller 
than the tube nucleus and takes a very dark 
stain with haunatoxylin. Tt organises into 
a definite cell by gathering some cytoplasm 
around it. In spite of the ephemeral nature 
of the prothallial cells I could still find some 
favourable preparations in which all four 
nuclei were clearly distinguishable (see Fig.). 
I feel inclined to think that the material 
sectioned by Dr. Sethi was a little too young. 
The tube nucleus assumes an irregular 
shape at maturity. 

1 am indebted to Dr. P. Maheshw^ari for 
his kindly examining my preparations and 
confirming these observations. 

B. M. JOHRI. 

Botany Department, 

Agra College, 

May, 1935. 

^ Ernbryoloi^ie tier Gymnospermen^ 1933^ Btrlin. 

2 Jour. Indian But, Soc., 1928, 7, 105. 
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On the Peculiar Apertures in the Vertebral 
Centra of Riippel. 

L\ the Patna Session (1933) of the Indian 
Seience Con' 2 ;ress, Mookerjee and Has lead 
a paper^ before, the Section of Zoology on 
the iDreseiice in TupMops of an 

aperture in the middle of the ventral surface 
of the centrum of each vertebra ^ towards 
the anterior half. Later, Mookerjee^ 
lished a paper in the Pyoceedings of the Zoo- 
logical Society about them. He claims that 
these apertures have been recorded for the 
first time by ]iim. Apparently, nobody 
after him has so far mentioned any other 
animal which shows these apertures, and 
lienee I should like to mention the case of 
another Indian reptile, where similar aper- 
tures are present. 

For the last two years, I have been engaged 
in an intensive study of the Bionomics, 
Anatomy and Distribution of the common 
Indian House-Gecko, Hemklactyhis flavivi- 
ridis Ruppel. my purpose being to supply a 
detailed monograph for the Series “Indian 
Zoological llemoirs*'. During the course of 
this work, I have prepared alizarin-stained 
skeletons of every stage of this gecko from 
the just-hatched young one to the adult. 
In all cases, my preparations show the 
presence of two apertures on the ventral 
aspect of each vertebral centrum, these being 
placed one on each side of the median line. 
The apertures appear to serve for the passing 
in of blood-vessels and are quite unmistak- 
able. when viewed under the lower magnifica- 
tions (20-40) of a microscope. It is remark- 
able that the apertures in this ease are t/vOj 
and not one on each centrum, as described by 
M'jokerjee for TijpMops. A detailed account 
of the main peculiarities of the endoskeleton 
of Bemidadylus jlaviviridu is in course of 
preparation and will be published shortly 
elsewhere. 

Be^'I Chauan Mahendra. 

St. John's College, 

Agra, 

June 3, 1935. 


^ H. K. Mookerjee and G. M. Das, “ Notes on the 
peculiar ap-rtures in the vertebral centra of Typhlops 
hraminus. '' 


MooKerjee, II. K., “ On the peculiar apertures in tl 
verietral centra of Typhhps hraminus^' Proc. Zool. Sot 
1933, p. 2S3. 


On the ModitCi opeyfiytck- of Certain Ossicles in 
the Gastric Armature of Decapod Crustacea, 
Mogquard^ (I8S3), Ih'arsoir (190.S) luul 
TatwardhaiH'^"''’^* (1931-33) hcivc pointcil 
out that the active moNuumuit of 1.1 h‘ giisfru* 
armature in Devapodo. is bi'ougiit about 
entirely by the aiititu'ior gUiSt rie nuiscles. 
Huxley^ (1880) stated that operaliou is 
effected by th(‘. anterior a.s wtdl as t li<^ pos- 
terior gastric niuseles. Ihit Mh' aaitlior ••• 
is of opinion tliat the aeitva^ inovcniKUit is 
the result of the coiitracd ion oi the po.stiu’ioi 
gastric muscles, whil(‘ the a-nttnuor gaslru- 
muscles and the eardio-p.vlorie ennst victor 
muscles are mainly (‘.oiuan’inul in the resto- 
ration of the arinatur(‘ t.o its [xisitioii ol 
rest. 

If the ant(wior gasiiVie nuis('l(\s \v(*r<* mainly 
responsible for tlH‘- collision oi tim three 
teeth-bearing ossieI(‘s a.s sngg<'ste<l l)y 
Mocquard (1883), Ihuirson (190S) a.nil hat- 
w^ardhan (1934-35), on(‘ of ttu‘ most’ essen- 
tial factors, namely, tli(‘ pn^ssing (lowii ()1 
the urocardiac tooth, to nuud. t4i<^ ('(dlidiug 
zygocardiac teeth could not b<’ {uaanii- 
plished due to tlu^ r(‘V(‘rt(Ml disposition ol 
the propylori(‘. ossicle (Figs. 1, 2 and th IMb). 
For bringing tin" uro(‘a.rdia.(* t-ooth down- 
wards, the posterior bonh^r of tin" pi’o pyloric 
ossicle which is bent; ov("r to tin" uad*‘rior 
side, has to be drawn l)ai(*k\vair(ls. This is 
l^ossible only by eont raa'lion ol t in" pos((‘rior 
gastric muscles. Tin", ant.eriorly ^ directed 
posterior border of tin" joropylorit- ossicle 
is wedged in between tin" ("xopyloric^ ossieh’s 
which give atta(‘IinH‘ntr t.o tin" j)osierior 
gastric muscles. Tlu" (M)nt.rai(‘tion ol ID* 
said muscles r(‘sults in j>ulling back the 
propyloric ossiek" whidi, owing to thi' roo* 
of tile cardiac ehanib("r, j)r(‘ss<"s d(»vvn tin* 
urocardiac tooth to nu"(‘t tin* zygocardiac 
teetli. 

The suggestions of lk"a.rson (1908) and 
Patwardlian (1934-35) s(‘(‘in la) ha.v<‘ hi"(‘n 
entirely influeneed by tin* st.al.("rn(‘nt ()1 
Mocquard (1883) who observinl tin* avtlon 
of the anterior gastric mus(*k"s in a* living 
Stenorynclins having a . rc‘ma.rkal>ly taaiiis- 
parent carapace. Tlie author is of opinion 
that a re-investigatioii of ‘ Ktenoryiir/ias^ is 
desirable. In the fresh-wat("r eiaiylisli, 
AstacuSy PortunuSy American lobster, lo))st(*r, 
Cancefy Nephrops and Paratelp>husay de- 
scribed by Parker^^ (1876), lluxl("y (1880), 
Vitzoui2 (1882), Herrickis (1895), VVilliams'*' 
(1907), Pearson (1908), Yonge^^ (192.4), 
Patwardhan (1934-35) respectively, the pro- 
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M.D 

C.C. 

^ A 


I 



To shew the action of the urocardiac ossicle. 
A~Position at rest ; B — Position at action. 



VJ- 


p W i F 

Fig. 2. 

To show the action of the prepyloric ossicle, 

pyloric ossicle is definitely of a reverted 
disposition. Hence active movement of tlie 
gastric armature is possible only by the 


contraction of the posterior gastric muscles 
as indicated in Fig. 1, A and B. 

Both the urocardiac and propyloric ossicles 
represent levers of tlie second order. In tlie 
case of the urocardiac ossicle (Fig. 1, A and B) 
the fulcrum is situated at its attacliment 
with tlie mesocardiac ossicle wliile the power 
is applied at its hindermost extremity just 
beliind the urocardiac tootli, by the anterior 
border of the propyloric ossicle. The power 
is the result of tlie contraction of the poste- 
rior gastric muscles and transferred to that 
point by means of the exopyloric and pro- 
pyloric ossicles. The wmrk is perfoimcd in 
the region of the urocardiac tooth. In the 
case of the propyloric ossicle (Fig. .2) the 
fulcrum is at the attachment of its anterior 
border with the hind end of the urocardiac 
ossicle and the power is applied by the 
exopyloric ossicles at its posterior border, 
while the wmrk is done at a point near the 
fnlcrum in pressing down the urocardiac 
tooth. 
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To show the action of the zygocardiac ossicle. 


C. G.—Cardiopyloric Constrictor 
tocth; M,— -Mesocardiac ossicle; M. D. 
Propylofic ossicle; R. C.— Roof of the 
Zygocardiac ossicle. 


muscles; E.—Exopyloric ossicle; K.— Fulcrum ; L, D.— ZyKoCar.liac 
Urocardiac tooth; p— Power; Pt.— Pterocardiac ossicle; P. P,™ 
Cardiac chamber; U— Urocardiac ossicle; W. — Wei(;ht : X.~- 


Pearson (190S) on tlie supposition tt 
the operation of the armature is effected 
the anterior gastric muscles, locates be 
the point of application of poorer and fulcri 
at the pla{;e_ of articulation of the zv£ 
cardiac ossicle \Tith the outer end of"t 
pterocardiac ossicle, while the work 
turned oui at the zygocardiac tooth a 
desenbes the action of the zygocardi 
tooth as that of a lever of the second ord 
considering the zygocardiac and exopyloi 
ossicles as a single bar. With the conditio 
described by him neither the zvo-ocardi 
ossicle with the exopyloric is a lever of ti 
second order, nor is movement possil 
when power acts at the fulcrum. But 
The power were to act at the exopvlor 
ossich^a.-, _ir should by the contraction 
the posterior gastric muscles— then tl 
action of rlie combined ossicles is that of 

it I fulern 

at the anterior end of the zygocardiac ossicl 


tbe work being turned ou(. in (li(« rc'gioiiof 
the zygocardiac tootJi and jiowcr being 
applied at the (‘X()))ylori('. as itlus* 

trated in Fig. 3. 

A. ItAMAKIUSffNA HKhUV. 
Annamalai IJniversitiy 
June 28, 1935. 


Crustaces podopthalmaires ”, .-/////. ,SV. jVa/., IBH.'b 6, / i\ 
Pearson,;., “ Cancer,” /../JAA’.f,'. /lAw.'/i.r, UIOK, li 
^ Patwarcihan, S. S., “On tlic .struclurc aiul i.mvlu.nis 
aA/F I. Tlu: KO.slri.- ,ni!I , 

f /Vw. f,„/. A,;7,1. So 

of m’i the structure and nuThauisi 

ofthega.stricm.lIm Decafo.ia. 2. -A .h 

t>'e structure and nmchanisi 
I. N0 8 null m Decatoda. 3 . AnomurnS' -v 

of "the^Mstri^milf tncchanls 

n 1 8. 4. Macrura Kothinti.,. 
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^ Huxley, T. H.,“The Crayfish,” International Scientific 
Series, 1880. 

^ Reddy, A. R., “ The gastric armature of some South 
Indian Decapod Crustacea,” Annamahvi UmversitV 
Journal, 1934, 4, No. 1. 

^ Reddy, A. R., “A note on . the variations in the 
gastric armature of some South Indian Decapod Crust- 
aceans, ” Proc. 22nd I mi. Sci. Cojio-., 1935. 

^ Reddy, A. R., “ On the structure, mechanism and 
development of the gastric armature of Stomatopoda with a 
discussion as to its evolution in Decapoda. ” Proc. Ind. 
Acad. Sci., 1935, 1, No. 10. 

Parker, T. “On the stomach of Fresh-water 
Crayfish ”, Jour. Anat. Physiol., 187C, 11. 

Vitzou, A. N., “Researches sur la, et la formation 
des tegumentes, chez les Cruslaces Decapodes,” Arch. 
Zool. Ex per., 1882, 10. 

Herric, F. IT., “The American Lobster,” Bnll. (J.S. 
Fish Comm., 1895, 15. 

Williams, L. W., “The Stomach of tlie Lobster and 
the food of the Larval Lobsters, ” 37th Ann. Rep. Comm, 
of Inland Fish. Rhode Island, 1907. 

Yonge, C. M. “ The mechanism of feeding, diges- 
tion and absorption in A>ephrops Norzvegicns, ” British 
Journal of Experimental Biolap-y, 1924, 1, No. 2. 


The Presence of Uncinate Processes on the 
Ribs of a Lacertilian. 

Uncinate processes are present in Birds, 
in some Temnospondyli among Stegocephalia, 
in tlic Rhyncliocephalia, and in the Croco- 
dilia.^ Besides Sphenodon and crocodiles, 
they have not been recorded so far in any 
other living reptile. It is interesting, 
therefore, to mention their presence in a 
common Indian Lacertilian. 

Wliile making a detailed study of the 
endoskeleton of the housegecko, Heniidac- 
tyliis flaviviridis Eiippel, I found that four 
anterior ribs bear such processes. These 
ribs are borne on the fourth, fifth, sixth and 
seventh cervical vertebras and are partially 
hidden by the sternum and the pectoral 
arches. The processes themselves are 
extremely delicate and usually break off 
in the common methods of the preparation 
of skeleton. They, however, become quite 
distinct in an alizarin-stained skeleton. 

The point is an important one, as it adds 
one more fact to the resemblances of some 
of the least specialised Lacertilia to SpJienodon 
and may be significant in the discussion 
of tlie latter animal’s affinities. As is well 
known, some authorities^ regard Sphenodon 
as the sole living rexjresentative of a primitive 
order of the Reptilia and consider it to be 
equal in rank to the other orders of this 
class. As opposed to this view, other 
zoologists^ think that the differences between 
some Lacertilians and this animal are “not 


so great as to justify placing it in a separate 
order, but, on tlie contrary, it should be 
included in tlie Lacertilia.’’'^ 

Incidentally, I might also take this 
opportunity of mentioning that Bliatia and 
DayaP are wrong when th(\y say, “The 
vertebral column in H emldacti/lus is com- 
posed of (> cervical, 5 thoracic*., 15 luinbei’, 
2 sacral, and large number of caudal 
brse.” Careful counting in alizarin-stained 
skeletons shows that the cervical vert(d)ra> 
are eight and the lumbars thirteim, the total 
number of precaudal vertebriu being 28, 
These numbers also appear to tally rtmiaidc- 
ably with those of ^^phenodon. as given by 
Howes and Bwinnerton,® ri.r., <8 cervi(*al, 
3-4 thoracic, 13-14 lumbar, and 2 sa(*ral 
vertebrm, making a total of 2(i-2<8 pr(T*audals. 
The difference in the numbers of the thoracic 
and the lumbar vertebra^ of tlu^sc? two 
animals can be explained by the facts that 
the sternum in ^plienodmi has no posterior 
continuations like that of Eciyiidaciylns and 
that two of the thoracic ribs in tlie latter 
animal are connected to these continuations. 

Beni Oiiaran Mahendra. 

St. John’s College, 

Agra, 

June 3, 1935. 


^ Goodrich, K. S., Studies on the Structure and. 
Development of Vertebrates, MacMillan, 1030, page 78. 

~ Gunther, A., “ Contributions to the .Anatomy of 
Hatteria {Rhyjichocephalns, Owen) ”, /Vn7. Imrans,, 

1867, B, 167. 

^ E.g., Huxley. 

^ O’Donoghue, Chas. IL, “ The Rlood Vascular 
System of the Tuatara, A/* //<’// ui/u.v pnnctat/i.s''\ Phil. I'raus.. 

210, 240. ( He himselt however, does not subscribe to 

this view.) 

5 Anat. Anz., Bd. 76, Nr. 23/24, page 432. 

0 Trans. Zool. Soc., 1901, 16, Part 1. 


The Hosts of Eupelmus taoJiardUv How. 

Mahuihasisani under the h(*arling ^bSpcndlieity 
of parasiticism by Enhlcminia awabiliV' 
raised scAmral issues, but elnc.dy ac(‘.use(l 
Glover for making “the glaring statiTmmt” 
that Eupelnms tachardiw is “inimical to lac 
itself,” and asserts that he. has (hvfinitdy 
proved it to be a parasite of E. mnahilis 
caterpillars. 

Replying to the above Ghnnu* and 
stated that during the last eight years many 
miles of lac encrustation and many thousands 
of E. amabilis larva liad been (*xainin(*d at, 
the Indian Lac Ivcsearch Institute and that 
in no instance had E. tacJmrdiw beim found 
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parasitic on JE, amahilis^ but that it had 
always been found endo-parasitic on the lac 
insect Laccifer lacca and ecto-parasitic on 
the larva of 3Iicrohraeon greeni syn. Micro- 
hrmon {Braeon) Uieharclice. In support of 
this contention a number of publications 
of the Lac Besearch Institute were cited 
and in particular the Pyoceedings of the 
Indian Science Congress^ 1929 and 1933, 
which Mahdihassan appears to have over- 
looked. 

Mali (lih assail^ makes the following state- 
ment ‘some one has said what I say thrice 
is right ’ ; acting according to the principle 
Hegi and Glover liave repeated what they 
have asserted twice hefore.^'^ While they 
stress tlie point it is the third time their 
claim appears in print, — I beg equally to 
emphasise, tlirice hav'e they neglected to 
bring forth any illustrations or details with 
regard to the liic-liistory of the insect or any 
objective information 

The Abstract of the Proceedings of the 
Science Congress j 1933, is fairly detailed and 
is quoted in part in the next paragraph : 
comparison of this abstract and Mahdi- 
hassan’s statement above is interesting. 

“The chaleid E, iachardke (syn. B. annuli- 
caudis) is primarily an enclo-parasite of the 
lac insect and an ecto-parasite of the full fed 
larva, pre-pupa and early pupa of M. greeni 
(syn. E. taoJiardia^f a parasite of IL amabilis 
larva. The chalcid ovixiosits on the stages 
of 31. greeni only if covered with a cocoon 

superparasitism and laying .of more 

than one egg by the female on the same host 

occurs blit in either case only one egg 

develops to the adult. The chaicid first 
deposits the egg on the host and xiaralyses 

it afterwards by several stings ovi- 

position and longevity is described. The 
chalcid seems to have 11 theoretical genera- 
tions in a year based on monthly life cycles.’’ 

Mahdihassan in spite of the Abstracts of 
the Indian Science Congress and other 
j)XLblicatioris of the Institute, particularly the 
Annual Report for the Year 1930-1931, 
challenges ns to produce hgnres and life- 
history data to substantiate our claim. For 
this reason in spite of the fact that the 
paper on Eiqoelmus iaehardue has not yet 
been sent for final publication, ^ve reproduce 
here a photograph of one of the figures 
shown at the Science Congress in 1933 and 
quote, the following data. 

Luring the last eight years during regular 
routine examination of lac samples a consi- 
derable number of cases have been observed 


of E. taehardice parasitic on both ilf . greeni 
and Laccifer laeca. In the Science Congress 
1929 paper, Gupta, Negi and Misra stated 
that a specimen of E. taehardice bad been 
reared from the larval stage parasitic on 
Z. jujnba lac, 'Mathuraxmr, Eengal, in 
Marcli 1927, and that since tlien a nuniher 
of males and females of this chalcid had 
been roared from larvae and pupa> parasitic 
on lac insects at hlarnkum, but that it had 
never, been found parasitic on F. amabilis. 
During the year 1930-31 E. tacJiardke was 
artificially bred in the Insectary on M. 
greeni larva-? which had spun cocoons in 
small glass capsules. The following life- 
history data vvere obtained, and quoted by 
Negi and Gupta at the Indian Science 
Congress, 1933. 


Month in which life- 
history began 

Egg 

Stage 

Larval 

Stage 

Pupal 

Stage 

Total 

cycle 

April 1930 



7 days 


May 1930 

1 chiy 

8 days 

8 da} s 

17 days 

June 1930 

1 day 

7 days 

8 days 

16 days 

July 1930 

1 day 

10 days 

8 days 

19 days 

August 1930 





September 1930 . 



7 days 


October 1930 



16 days 


N ovember 1930 . . 


. . 

34 days 


December 1930 .. 

5 days 

40 days 

19 days 

64 days 

January 1931 

3 days 

31 days 

14 days 

48 clays 

February 1931 

6 days 

35 days 

12 days 

53 days 

March 1931 



11 days 



In the above table the complete cycles are 
from eggs laid in the Laboratory on M. greeni 
larvce as host : 'where only the stage 

is given it is taken from larvce collected from the 
Field parasitie on L. lacca. 

We prefer to leave the reader to judge 
whether our claim that E. tacMydioi is 
parasitic on X. lacm and M. greeni based 
as it is on 8 years regular routine examina- 
-tion of lac samples, entailing the annual 
examination of over 100,000 lac cells and 
many thousands of E. amabilis larvge, and 
further based on the actual breeding of 
E. taehardice on M. greeni in the Laboratory, 
has greater justification than Mahdihassan’s 
claim that E. iachardke is parasitic on X. 
amabilis based on a single and rather doubtful 
instance. 

The instance cited by Mahdihassan of 
E. taehardice parasitic on E. amabilis is as 
follows : — larva was found attached to 
the body of an E. amabilis caterpillar, it 
pupated the following day. From our ex- 
Ijerience it seems possible that the E. 


July 1935 ] 


CURRENT SCIENCE 


39 


tachardim larva whicli was 'within a lac 
cell close to an E. amabilis larva was dis- 
lodged from its actual host L. lacca while 
dissecting the encrustation and came to lie 



Fig. 1. 


(a) A Microbracon grccni cocoon opened to show 
the paratvsed B. t a chard he larva and the pencils and 
punctures formed between the larva and its cocoon as 
a result of the E. tacJiardiac [B. anmilicaudis) pricks. 

(b) The E. tacJiardiac egg lying over the posterior 
end of the M. grccni larva. 

(c) Just hatched larva of E. tacJiardiac. 

(d) Nearly full fed E. tacJiardiac larva (details not 
fully shown). 

(e) The H. tacJiardiac prepupa casting the larval 
skin to turn into pupa. ‘ 

on the E. amabilis larva before it was 
observed by Mahdihassan, 

If Mahdihassan is still not fully convinced 
may we suggest that he try to breed E. 
tachardim in the Laboratory on both insects, 
M. greeni and E. amabilis and he will discover 
for himself that the former is a host of 
E. tachardice. 

As regards Mahdihassan' s other observa- 
tions, we prefer at. present to disregard them 
as they are of secondary importance and 
merely confuse the issue of the present 
discussion regarding the host of E. tachardke. 

We should like to point out, however, that 
our specimens of Eupelmus tacJiardice were 
identified by Dr. Oh. Ferriere of the Imperial 
Eureau of Entomology, an expert on the 
CJialeidoidea. 

P. M. Glover. 

P. S. Negi. 

S. ISL Gupta. 

Indian Lac Eesearch Institute, 

Hamkum, Pan chi, 

Bihar and Orissa. 


^ Malidihas.'-an, C^irr. Sa.^ 1934, 3, 260. 
^ Glover, Negi, Citrr, Sci., 1934, 3, 426. 
^ Mahdihassan, Ctirr. Sci.^ 1934, 3, 562. 


Alkaline Quartz-Dolerites, from Bijawar, and 
Their Chemical Relationships. 

For some time the author has been w^orking 
on the trappean^ rocks which arc found 
associated with the Bijawar system in the 
type area. Certain interesting rc‘snlts of 
chemical nature have been obtained and 
it has been thought desirable to publish, 
them in the form of a short communication. 
The results of detpoiled investigation will be 
published later. A collection of rock speci- 
mens was made from intrusive masses occur- 
ring in the central part of the. Bijaw'ar out- 
crop. Under the microscope the rocks 
present a very decomposed appearance and 
are found to be medium-grained quartz- 
dolerites witli a pale brown |)yroxen(^ and 
plagioclase felspar as their main constituents. 
Uralite, chlorite, hiotite and epidotc^ occur 
as secondary aiinerals . Micropegmati te 
occurs in the interstices, and needles of 
apatite, are generally present. Iron oxides 
are very prominent and have crystallised 
later than the pyroxene and plagioclasi'. 
The pyroxene has been considerably altered 
to uralite. and the plagioclase. looks extremely 
clouded. Some plagioclase laths are so 
much crowded with decomposition products 
that they are indeterminable. Fresh fels])ar 
is rare, but when it is iJresent it gives an 
extinction angle corresponding to labradorite. 


Table I. 

Ghewieal ConipdHsoii of the Bijawar Quart:.- 
Dolerite with Deccan Basalt and 



1 

2 

3 

4 

5 

6 

SiOo . . 

50-30 

51*00 

49-50 

50-27 

49.68 

51-22 

A 1003 . . 

11-53 

13*38 

12-02 

12-31 

12-95 

13-66 

Fe.Oa . - 

2-16 

1-68 

3-20 

2-35 

3-47 

2-84 

EeO .. 

10-66 

9-36 

9-36 

9-79 

10-10 

9-20 

CaO • - 

10-15 

9-86 

10-15 

10-05 

10-09 

6.89 

MgO .. 

G-07 

5*32 

6-97 

G-J2 

5-69 

4-55 

Na..O .. 

6-14 

6*33 

5-59 

6-02 

2-27 

4-93 

K .>0 .. 

-89 

•64 

1-12 

•88 

•52 

•75 

TiOo ..| 

1-23 

M3 

1*17 

1-18 

2-CO 

3-32 

P.O-, .. 

-35 

•42 

-14 

•30 

•33 

•29 

Mho .. 

-09 

-08 

-08 

•08 

•20 

•25 

HoOl-P) 

-75 

*90 

1 *73 

•79 

1-71 ] 

1-88 

HoO(-) 

-10 

-16 

•22 

•16 1 

-29 J 


CO2 .. 

N. 1). 

N. D. 

N. D. 

N. D. 1 

. . 

•94 

Incl 

-• 




•04 

•• 

TOTAL. 

100-42 

100-26 

100*25 

jioo-so 

99-94 

•• 


(1) Qaartz-dolerite, Chopra, Bijawar. (2) (Juar-tz-dolerite, 
Rampur, Bijawar. (3) Quartz-clolerite, nearBajno, Bijawar. 
Analyst: M. P. Bajpai. (4) Average of 1, 2, and 3. (5) 

Average Deccan basalt, IL S. Washington’s analyses, 4, 
12, 13, 15, 16 and 23 in BuJJ. GeoL Soc. Auier,, 1922, 33, 
774. (6) Average spilite, GcoL Mag-., 1930, 67, 9. 
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Ilmenite, too, has been altered to leucoxene. 
Ophitic and snb-ophitic textures are well 
developed. 

Three chemical analyses of the ‘Bijawar 
quartz -dolerites fhTos. 1, 2 and 3) and their 
average analysis (hlo. 4) show that there is 
not much chemical difference bet-ween the 
Eijawar quartz-dolerites and Deccan basalt 
(No. 5) except that the percentage of Na20 is 
considerably higher in the former (6 -02 per 
cent.) than that in the latter (2 -27 per cent.). 

The percentages of silica, alumina, ferrous 
oxide, lime and magnesia in the average 


analysis of the Bijawar qnartz-doleritps 
compare well with those of the same consti- 
tuents in the Deccan basalt. Eichness in 
alkali is a remarkable chemical feature of 
the Bijawar quartz-dolerites. 

Except for the percentages of CaO, MgO 
and TiOo the analyses of the Bijawar quartz- 
dolerites compare fairly well with an average 
analysis of spilite (No. C). Tn containing 
a high amount of soda and low percentage 
of potash, the Bijawar rocks exhibit some 
of the important chemical characteristics- 
of spilites. 


Table IT. 


Chemical Comparison hetweeyi Bijmvar, Gtvalior and Sirighhhum Dolerites. 



T/l 

T/2 

1/84 

T/S6 

T /59 

T/14 

7 

8 

9 

SiO.> 

51-15 

49-20 

49-90 

50-82 

50-27 

49-76 

.50-18 

50-27 

51 -37 

AI 2 O 3 

12*20 

11-20 

IMl 

13-08 

11-32 

11-51 

11-73 

12-31 

14-61 

Fe.Os -■ 

2-70 

1-92 

2-59 

1-24 

1-74 

1-90 

2-02 

2-35 

•90 

FeO 

11-66 

12-24 

12-10 

10-27 

12-38 

12*96 

11*94 

9-79 

9-87 

CaO 

9*85 

10-76 

10-34 

10-20 

10-05 

9-08 

10-05 

10-05 

8-72 

MgO 

5-38 

6-02 

5*25 

5*80 

5-68 

4-58 

5-45 

6-12 

6-01 

NaaO 

4-07 

4-06 

5-17 

3-69 

5-07 

4-75 

4-47 

6-02 

3-24 

KoO 

•58 

1-24 

•84 

l-Ol 

1-06 

•94 

•95 

•88 

1-36 

TiOo 

•99 

1-65 

1-05 

2-24 

1-09 

2-50 

1-59 

1-18 

•89 

PoOii 

•76 

-47 

•44 

•86 

-75 

1*14 

•74 

•30 

•13 

MnO 

•36 

•45 

•75 

•48 

•38 

•56 

•50 

•08 

•12 

HoOC-h) .. 

-46 

•78 

•75 

•67 i 

•49 

•52 1 

-81 

•79 

2-34 

HoO(-) .. 

•24 

•17 

•20 

-19 

-26 

•16j' 

•16 

•07 

CO 2 

. . 








'29 

S 









•04 

Total . . 

100-40 

100.16 

100-49 

100 -.53 

100-54 

100-36 

100-43 

100-30 

99-96 


T/l, T/2, T-84r, T/86, T/59-Qaartz-dolerites and T/14 Basalt— -from neighbourhood of Gwalior. Analyst: M. P. 
Eajpai, / 02 /r. Gcol.^ 1935, 43 , No. 1, 69. (7) Average of the six Gwalior rocks. (8) Average of three Bijawar 
quartz-dolerites. (9) Newer dolerite from N.E. of Belma. Anal 3 ;st : L. A. N. Iyer, Rec. ' Geol. Snrv. Ind., 1932, 65, 
pt. 4, 528. 


The qnartz-dolerites from Grwalior, which 
have been previously studied^ by the author, 
and those from Eijawar are composed of 
the same niineralogical constituents. The 
presence of inicropegmatite and ophitic and 
sub-ophitic textures, and indications of late 
crystallisation of iron oxides are three very 
important microscopic characters common 
to the rocks from both the areas. Table II 
shows that, as far as the percentages of 
silica, alumina, ferric oxide, magnesia and 
lime are concerned, there is a close chemical 
agreement between the Gwalior and Bijawar 
quartz-dolerites. It has already been shown^ 
by the author that the Gwalior" trap contains 
a higher amount of soda than the Deccan 
basalt. High soda content in the Gwa.lior 
and Bijawar rocks, together with fairly 
uniform percentages of other constituents, 
indicate a close relationship between them. 
Average soda in the Gwalior trap is 4 -47 per 


cent, and that in the Bijawar dolerites 6 •02 
per cent. The maximnin amount of soda in 
the Gwalior and BijaAvar rocks is 5*17 per 
cent. (No. T/84) and G -33 per cent. (Table T, 
No. 2) respectively. The relatively higher 
amount of soda in the Bijawar quartz- 
dolerites seems to be related with their 
highly altered state because in other respects 
they closely resemble the quartz-dolerites' 
of Gwalior. 

Holland, in his paper, ‘‘ On some Norite 
and associated basic dykes and lava-fiows in 
Southern India” has shown that the trappean 
rocks which are found associated with the 
Gwaliors and Bijaw'ars remarkably agree^ 
with the augite-diorites of the Cuddapah 
lava-flows in petrological characters. A 
chemical study of the rocks from Gwalior 
and Bijawar shows that richness in 
alkali seems to he a regional feature of these 
supposed equivalents of the Cuddapah 
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lavas. Eecently L. A. ¥. Iyer has described 
some “ Newer dolerites” from Singhbhmn 
which also resemble® Holland’s augite- 
diorites. It is interesting to note that they 
also show alkaline tendencies, the total of 
soda and potash being considerably high in 
all the analysed"^ specimens of the Newer 
dolerites. Iyer’s specimen from Belma is 
particularly ricli in alkalies (Table II, No. 9). 

Tlie Bijawar quartz -dolerites contain an 
abnormally high amount of soda. An 
advanced stage of decomposition of their 
plagioclase felspars arouses suspicion that 
the enrichment in soda is probably due to 
the partial albitization of the original 
labradorite felspar. The felspars (with their 
decomposition products) and the pyroxene 
are under detailed investigation. 

' M. P. Ba.ipai. 

Department of Geology, 

Benares Hindu University, 

June 10, 1935. 


^ Me??i. Geol. Surv. I mi,, 2, 43. 

2 Geol, 1911, 43, 205. 

2' ^ Jour, Geol., 1935, 43, 61-75. — On page 69 of 
the Journal two mistakes have unfortunately occurred in 
the statement of analyses of the Gwalior trap. The value 
for MgO in T/14 is 4*58 and not 6*58 as printed, and the 
values shown against HoO ( — ) are those of MoO ( + } 
and vice versa. The author has taken this opportunity of 
correcting these mistakes and revising the average analysis 
in Table II of the present communication. 

2 Rec, Geol. Surv. I mi., 1897, 30, 36-37. 

® Rec, Geol. Surv, Tmi., 1932, 65, 530. 

Rec. Geol, Surv. Inci., 1932, 65, 528. 


Sir Montagu Webb and Silver. 

Siu Moktagu Webu bas drawm my atten- 
tion to what he describes as one little in- 
accuracy on page xi of my pajicr on 
''Energy and Economics”L I represented 
him as having put aside for a tim£ his advo- 
cacy of an increase in silver currency. He 
writes that he is, as a matter of fact, pressing 
with greater vigour than ever for co-opei-ation 
with President Koosevelt in re-openiug the 
world’s mints to the people to the free coinage 
of unlimited legal tender silver coins. 

Actually I had no intention of suggesting 
that Sir Montagu had in any way abated his 
campaign. I merely meant that in the parti- 
cular case of Karachi, silver was not specific- 
ally mentioned. If I had said "for the 
moment” instead of "for a time” it might 
have better conveyed my meaning. In any 
event I am glad to have the opportunity of 
correcting a possible false impression. 

I may mention that vSir Montagu has just 
sent me the first five numbers of his new^ 


bulletin entitled ‘"Better Money'' v/hich .are 
full of valuable information on the subject 
of Monetary Reform. He tells me that he 
will be glad to send copies to any student of 
this, the most important problem of the day. 

G-TLBli^ET J. POWLER. 

Central Hotel, 

Bangalore, 

June '26, 1935. 

^ Curr. Sc/.y 1935, 3, No. 11, Supplement. 


Magnetic Susceptibility of Ice. 

TN a letter^ regarding the diamagnetic 
^ susceptibility of water polymers, the 
susceptibilities of (HoO), (H.O). and 
have been computed using the temperature- 
susceptibility data of Cabrera and Pahlen- 
bra.ch and the polymer abundance data at 
different temperatures obtained by Rama- 
krishna Bao. The computed value for the 
susceptibility of ice works out to be 
—0*7080 X 10“''. At that time I was not 
aware of any experimental value for the 
susceptibility of ice. Recently, however, my 
attention has been drawn to a paper by 
Ishiwara- where the susceptibility value for 
ice is given as - 0 • 699 x 10“''. The calculated 
value shows a deviation less than 1*5% 
from the observed value ; this in itself is a 
striking agreement in support of the theory. 
Ishiwara has further observed that the sus- 
ceptibility of ice remains unaltered between 
— 120°C. and ()°C. Tbis would require the 
polymer constitution of ice to remain fairly 
constant between -120°C. and 0°C. It is 
quite probable that in ice no variation occurs, 
for it would demand a rearrangement of the 
crystal lattice. Modilications of icc, vi:^., 
ice II, III, Y and YI observed by Tammann 
and Bridgman at low temperatures and very 
higli pressures are perliaps due to this cause. 
But ice I, i.G., ordinary ice, cannot possibly 
be modified by tlie lowering of temperature 
alone. Such a hypothesis would explain the 
observed constancy of the magnetic suscep- 
tibility of ice between — 120°C. and 0°C. at 
atmospheric pressure. It must, however, 
be admitted tliat the above assumption 
requires experimental confirraatiou. 

L. SiBAlYA. 

Department of Physics, 

Central College, 

Bangalore, 

July 8, 1935. 

^ Curr. Sci. yimy3y m-22, 

2 Rep. Tohoku Imp, Univ., 1914, 3, 303. 
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Chemistry in the Customs Department/^* 

By II. B. Dunnicliff, 

B-pecial Chemical Adviser, Central Board of Revenue, Lahore. 


Introduction. 

TN 1905 the iittention of the Oovermnent of 
^ India was drawn to tlie inferior quality 
of country spirit consumed by the Indian people 
and Id.. -Col. (afterwards Sir Charles) Bedford, 
was appointed to investigate matters. 
Assisted by Messrs. Jenks and Day and two 
Indian liaboratory assistants, he carried out the 
pioneer work in India on spirit examination and 
estimation. They studied the contamination of 
spirits with copper and zinc and iDrescribed easy 
tests for their detection. They also developed 
methods for distinguishing between illicit spirits 
and those distilled under Government permits, 
mainly by the detection of common imx)urities 
present, and prepared an olticial Technical 
Excise Manual. This work liad tlie dual effect 
of improving country spirits and conserving 
excise duty. 

Determinatkw op Siurit Strength. 

The term “Sxnrits” was used to mean the 
compound which is most commonB^ X^i’^duced 
in fermentation processes and which is properly 
called “ethyl alcohol” or more commonly just 
“alcohol”. Ethyl alcohol is. however, only one 
of a series of compounds having similar or related 
properties and the term “Spirits/' both in Great 
Britain and India, now includes pure methyl 
alcohol which is produced in large quantities by 
several commercial x^rocesses. 

In India, the term “Spirits” covers all alcohols 
the proof strength of whieli can be readily ascer- 
tained. Such alcohols must be miscible with 
water in all X->i'oportions and, at a. temx^erature 
of 51 ° F. have, in the pure state, a specific gravity 
relative to w'ater of not more than 0«923. These 
conditions are satisfied by methyl, ethyl, normal- 
propyl and isoiu’opyl alcohols. " 

The spirit strengths are determined by two 
methods, the hydrometer and the xjyknometer 
oi' specific gravity bottle. 

Sikes Standard Brass Hydrometers were origi- 
nally used but Sir Charles Bedford stated that 
they are not very suited to Indian couditionrs 
and he x^repared tables for the use of instruments 
made of glass and, in a simple mixture of alcohol 
and water, the amount of alcohol present can be 
determined directly by these instruments. 

If, however, some other substance is present 
in solution, such as sugar or colouring matters, 
the direct reading of the instrument no longer 
gives the spirit strength and the spirit strength 
is said to be “obscured” by these additional 
substances. Obscuration alw’'ays results in an 
apparent lowering of the amount of alcohol 
present and consequently in the loss of revenue 
if not properly calculated and adjusted. Its 
determination in alcoholic liquors is one of the 
important functions of customs and excise 
chemists. 

In obscured liquids, spirit strength is determined 


* An abridged version of a public lecture given at 
the meeting of the Twenty-Second Indian Science 
Congress on January 5th, 1935, in the Senate Hall of the 
Calcutta University. 


by distilling off the alcohol and finding the spirit 
strength of the distillate by the hydrometer or 
pyknorneter. In some cases, the distillate contains 
substances other than spirit sucli as essential oils 
or volatile compounds like camphor and these 
have to be separated before the correct spirit 
strength can be rex'>orted. 

For some years spirit strengths were determined 
in the Gauging Departments of Custom Houses 
and Mr. Jenks wlio, until 1928, was Chemical 
Examiner for Customs and Excise at the Calcutta 
Custom House was called upon to investigate 
and report on the best method for the determina- 
tion of the spirit strength and obscuration of 
spirituous liquors imx)orted into India. 

The United Kingdom procedure using the 
Sikes brass hydrometer was ultimate!^' adojffed 
and all ports liave their instruments adjusted 
at Calcutta where there are stan<lard instruments, 
which are i)eriodically tested at the Government 
Laboratory in Ijondon. 

Denaturation. 

Alcohol is an essential constituent of many 
comnjercial articles such as “methylated spirits”, 
varnishes, a number of medicinal propai'ations 
and many others. 

In order that alcohol may be available for 
arts and industries as well as for domestic jiwv- 
poses, it must be c]ieax> but it must be “dena- 
tured,” i.c., made too unpleasant to drink. 
Hence much work has been done to discover 
suitable substances to add to drinkable pure or 
nearly pure alcohol, the so-called “rectified” 
or “silent” sx^irits, to make them so nau.seatiiig 
and repulsive that even the strongest fialate 
could not tolerate the taste. Substances added 
to pure alcohol for this jjurpose are called “de- 
naturants”. 

The selection of an official denaAurant for 
India was investigated by Sir C'hcxrles Bedford 
and Mr. Jenks with the co-operation of Messrs. 
D, M'aldie & Co. 

The properties required of an ideal denatiirant 
are very exacting and may be detailed as follows. 
It must be a combustible volatile liquid, soluble 
in alcohol, having an unpleasant taste and smell 
and not be easily separable from tlie spiirit by 
X)hy.sical or chemical means. It must ntjt he 
poisonous nor have any injurious effect on the 
human body and must be available in large 
quantitiv^^s at low rates. 

Very few substances have all these properties 
and a fortune awaits the discoverer of new and 
better denatiirant s than those at XJ resent available. 

Spirit is denatured in India by the addition of 
two substances : the first is one of the distillation 
products of old vulcanised rubber, such as old 
motor tyres, and is called “light caoutchouc ine,” 
the other is “pyridine bases of mineral origin”. 
(Pyridine bases can be ma.de from animal nitro- 
genous refuse but their use is not permitted.) 

One half per cent, of each of these substances 
is added to imported rectified spirits in the 
Cu.stom Houses before the spirit is issued for 
general use as “denatured spirit” or, as it is 
often erroneously called “methylated spirit”. 
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Den.aturatiori by other means, such as tlie 
addition of wood naphtha, is only allowed by 
special permission in the interests of the develop- 
ment of certain industries and in the case of 
certain impotable preparations. Such denatu- 
rants “earmark” the spirit as “specially dena- 
tured” and the chemist is responsible for their 
detection. 

Pkooe Spirit. 

The way in whicli alcoholic content is described, 
i.e., in terms of “proof spirit,” has a peculiar 
origin. If a light is put to alcohol, it will burn, 
even when it contains fairly large quantities of 
water. In early days, if a specimen of alcohol 
was poured over gunpowder and then ignited, 
the alcohol was said to be “under proof” if the 
flame ceased burning without igniting the gun- 
Iiowder and “over proof” if, under these condi- 
tions, the gunpowder burst into flame. The 
weakest solution which just permitted the gun- 
powder to inflame was called “proof spirit”. 
The strength of this spirit was accurately deter- 
mined and spirit strengths are still described in 
terms of this arbitrary standard, he., in degrees 
of proof spirit. A spirituous liquor is said to bo 
10“ “underproof” if, from 100 volumes of that 
liquid, 90 (he., 100-10) volumes of liquid of 
proof strength could be .made. Thirty degrees 
“over proof” means that 100 vo\s. of that liquid 
could be diluted with water to give 180 volumes 
of proof spirit. One Imndred volumes of pure 
alcohol would give approximately 175 volumes 
of proof spirit. Thus pure alcohol is 75“ over 
proof. Tliese values are sometimes described 
as percentages, for example, 80“ over pi'oof spirit 
is also said to be 180% proof. 

Power, Alcohol. 

One of the earliest investigations undertaken 
in the Customs Laboratories was an attempt to 
formulate a fuel for motor vehicles in an attempt 
to replace or supplement petrol. The Power 
Alcohol Committee appointed Mr. Jenk.s to 
carry out experimental work and lie finally 
submitted proposals for the introduction of a 
fuel composed of 90% alcohol, if not less tlian 
55° over proof, denatured witli the usual de- 
naturants and coloured with half a gram of 
methyl violet pf}r gallon together with 10% of 
petrol, ether, benzol or otlier approved adjunct 
to act as anti-knock constituents. 

Isopropyl Alcohol. 

Complexity sometimes arises because the 
Covemment of India’s definition of “spirit” 
differs from that of Gi’eat Britain in that it 
includes two more alcohols, normal and, isopropyl 
alcohols. The former is not of much importance 
but the latter, isopropyl al(?ohol, called by various 
trade na.mes such as “avantine,” “petrohol” 
etc., causes diPficulties as it is being used in 
increasing quantities in the manufacture of 
cheap pei'fuinos, flavouring essences, toilet pre- 
parations and a number of other commercial 
products. Since this compound is not classed 
as “spirit” in England, cheap scents and other 
products like flavouring essences are often de- 
scribed in good faith as “free from spirit” while 
they contain isopropyl alcohol and, are therefore 
assessed to spirit duty on import into India. 

Recently it w^as discovered that the standard 
chemical method for the determination of spirit 
strength known as the Thorpe and Holmes’s 
method, is not reliable when isopropyl alcohol is 


present and a modified* form of the test has been 
worked out by two chemists at the Bombay 
Custom House and is in current use 
Wines, Etc. 

Some alcoholic beverages, e.g., beer, porter, 
cider, are not tested directly, but they have to 
be identified. Wines not containing more than 
42 degTees proof spirit, roughly 24% by vol. of 
alcohol, and perfumed spirits or scents are 
assessed by volume or galionage. 

Wines containing small quantities of medicinal 
sub.stances are called “Medicated Wines”. For 
Tariff purposes, they are assessed at a lower 
rate of duty than tliat charged on ordinary 
beverages containing spirit and they are classed 
in a separate category although, fundamentally, 
there is little difference between a medicated and 
.a beverage wine. Wines containing very small 
quantities of medicinal substances are also sold 
as “aperatif wines” and claims are sometimes 
made for their preferential treatment as medicated 
wanes. This is not permissible in Customs 
although Excise regulations allow tliein to be 
.sold under a medicated wine licence in chemists’ 
shops. An up-to-date list of medicinal, aperatif 
and beverage wines is maintained in all Custom 
Houses. 

Prohibited and Restricted Drugs. 

Alkaloids such as morpliine, cocaine and other 
habit-forming drugs liave valuable medicinal 
properties and their total restriction is not 
desirable. The Healtli Committee of the League of 
Nations is attempting to regulate the traffic in 
such drugs without inteifering with tlieir use in 
medicines, in addition to these, a number of 
valuable restricted and prohibited drugs have 
been synthesised and the qualitative and 
quantitative examination of samples in pursu- 
ance of the Genevui (lon^xultion for tlie Regula- 
tion of Narcotic Drugs of 1925 and in the 
operation of the Dangerous Drugs Act is among 
the important duties of Ckistoms analysts. 

Thk Development op the Custom.s 
Laboratories. 

Until 1912, the main commodity assessed to 
Customs duty by cliemical means was “spirituous 
liquors”. These were tested in the tkistom 
Houses but any other imi) 0 !*ts reciuiring chemical 
examination were sent to the laboratories of the 
Cliemical Examiners to the Local (lovernmont 
of the Presidency in which the (kistom House 
was situated. 

As time went on, the number of articles re- 
quiilng chemical examination to provide for 
their correct assessment to Custom.s duty and 
tlie number of samples submitted increased and 
the complexity of the issues became more involved. 

To deal with the work, a laboratoiy liaving a 
wider scope was opened in the Calcutta Custom 
House and Mr. Jenks was appointed to do all 
the excise wmrk for Jjocal Governments (except 
Bombay and Madras) and also to examine any 
Customs samples which might be submitted. 

Further increase in the number of items in 
the Customs Tariff assessable to duty on tlie 
basis of chemical examination took place during 
the next fourteen years, until the range extended 
over foods, textiles, oils, building materials, 
jewellery, paper, minerals, dyes, patent prepara- 
tions of all kinds and numerous other classes 


*Vide Analyst^ 1935. 
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of goods and the necessity for a specially trained 
scientific staff became self-evident. 

In 1920, the Government of India decided that 
it would be advisable to consider the establish- 
ment of laboratories in the C-ustom Houses at 
the other major ports : Bombay, Karachi, Madras 
and Rangoon, so as to expedite the work and 
have the testing carried out under the administra- 
tive control of the Collectors of Customs. 

Mr. Jenks was directed to submit a scheme and, 
in 1027, laboratories at the Karachi and Rangoon 
Custom Houses were opened but the apparatus 
was limited and the equipment incomplete. 

Mr. Jenks w'as put on special duty in 192S to 
organise- furnish and ecjuip the laboratories, to 
make recommendations regarding staff and to 
prepare a technical manual for the use of Customs 
cliemists. Unfortunately, lie suddenly fell seri- 
ously ill in July 1928 and had to leave India 
irmmediately. 

His senior assistant Mr. (now Rai Sahib) M. N. 
Ghose, the present Chemical Examiner at the 
Calcutta Custom House, was put in charge of the 
laboratory but, in the following October, the 
Crovernment of India ajopointed a special advisory 
officer to develop the scheme for the organization 
of Customs chemical work. 

Laboratories suitably equipped for the purpose 
and staffed by qualified chemists have been fitted 
out in the Bombay. Karachi, Madras and Rangoon 
Custom Houses and the equipment at Calcutta 
expanded and improved. These laboratories are 
responsible for the testing of all samples sent for 
examination by the Appraisement and other 
Departments of the C'ustom House and the 
chemists in charge submit their reports, paying 
special attention to the interpretation of the 
Indian Customs Tariff. Each laboratory wmrks 
under the direction of a Chemical Examiner or 
Assistant Chemical Examiner. These officers 
are under the administrative control of the 
Collector of Customs at the port and the technical 
control of a Central Officer entitled the Special 
Chemical AdHser to the Central Board of Revenue. 
At present, by the courtesy of the Punjab Govern- 
ment, that officer is located temporarily at Lahore 
where excellent laboratory and librarv conditions 
exist. From this Control Laboratory, standard 
methods of analyses are circulated, investigations 
are carried out and appeal ca.ses and technical 
references are submitted for advice or discussion. 
All laboratories periodically send remnant portions 
of actual samples for compai-ative analysis, 
criticism, information and report. The Indian 
C ostoms Tariff is divided into ninety-one general 
items of which eighty-seven are in ’ the Customs 
Tariff under twenty-two sections. Samples under 
more than half of these eighty-seven items can be 
submitted to the laboratories for test or opinion. 
When one considers the practically unlimited 
range of imported articles, a moment’s considera- 
tion ^vill give an idea the wide scope of chemical 
knowledge demanded of the Board’s chemists if 
revenue is to be safeguarded. Tlie Special 
Chemical Adffiser visits all the Board’s labora- 
tories at least once a year and is in frequent 
personal contact with the Central Board of 
Revenue on scientific matters. 

In addition to the routine work, the chemists 
contrn-e to find time to investigate new methods 
or mo^y existing ones in the interests of speed 
and efficiency and several articles on analytical 


and other subjects have been [>ul)1islK‘(l in scifuiti- 
fic journals. This phase of activity shows that 
the chemists take a lively interest; in tJudr duties 
and are anxious to keep in touch wit-h or <‘ven iu 
advance of accepted technical pt*oeechii-e. Though 
the duties of Customs chemists <l4‘al mainly with 
the examination of imported goods in order to 
allocate them to the correct items ol the tariff, 
the work in the Oustorn Houses cc>v<‘]'s a still 
wider field. 

MkRCMA-NDISE MA.K.KS A<.'T. 

From time to time, samples ai-e subniif ted for 
test to find out if they are corr<‘ctly d< ^scribed. 
Importers of goods wliich ai‘o markcul with in- 
accurate or mislea.ding descriptions are liabh* i.o 
penalties under the Merchandise ■Mark.s Act. 

For example, bottles of medicine .sindi as 
quinine, stated on the label to contain a .spccdlled 
amount of the drug, may bo found to ho deficient 
in the essential constituent ; pen nib.s or gold or 
silver articles may be marked incon’ectly as to 
their composition, e.g., pen nilis may be mark(‘d 
9 Kt. gold and found to be only gohi washed ; 
condensed milk stated to be made from rull 
cream milk may be found to be niado fixau sldni* 
med milk; artificial butter or ghee described as 
“vegetable product” may be found to contain 
animal fat or hardened fish oil, etc. A wide range 
of textile goods and many other <artielc*.s an' 
submitted for test under this head. 

Calcutta is the only laboratory which does 
Excise work for the Government of India and 
certain Indian States. A good many samplers of 
fibres such as jute, hemp, sisal, aloe, flax, eh*., 
are also examined for allocation to various items 
of the Import or Export Tariff. 

CONTKABAKl). 

Another interesting function of the laboivitories 
is the examination of contraband, simh as opium 
and otlier restricted drugs such a.s cocaine, known 
to addicts as “snow”, andtlie testing of certain 
imports under the Explosives Act or the Dangi'r- 
ous Petroleum Act. Matclies are exa.miiii'd for 
yellow phosphorus and crackers for potassium 
chlorate and gunpowder. 

If contraband opium is found to contain d per 
cent, of its most important alkaloid, rnorphitu', it 
is sent to the Government Gpiiim Factory at 
Ghazipur for the manufacture of Tiiori)]iiii((, 
codeine, etc., otherwise it is destroyiuJ at the 
port. Cocaine which is seized by th<^ Cusl.oms 
Preventive staff is kept in bond umhu' a,n a.nuiul 
guard and a special chemist has been trained to 
manufacture from the contraband eocuIiK* purc^ 
B.P. cocaine hydrochloride wliich is sokl to<h)vet'n- 
ment Medical Depiartments or to otliei' pui'cliasou’s 
^Ppi'oved by Government for use in njedieine 
and surgery. The impurities witli whicli the 
drug is diluted, so that swindling in its illicit sale 
may be carried on, include synthetic drugs lik<^ 
aspirin and plienacetin and sucli comrrionphu'c 
substances as starch, Ex^som salts or .sugar. 

Salt. 

Originally the analyses of salt sami-des for the 
Salt Revenue Department wore tested in the 
laboratories of the Chemical Examiners to local 
Governments but now all Goveimment salt- 
samples are tested in the Customs Laboratories 
and, during the non-co-operation movement in 
* samples of satyagraba salt were tested 

in the Board’s Control Laboratory — the principal 
concern of Government being as to whether the 
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products contained impurities dangerous to human 
life. Salt is sometimes exempted from duty 
when used for certain manufacturing processes 
if it is rendered unfit for human consumption 
by “denaturing” it with napthalene or ‘"hypo”. 

Salt imported and issued with the previous 
sanction of the Governor- General in Council for 
use in certain manufacturing processes such as 
glazing stoneware or curing fish is allowed to 
enter India duty-free. 

Fumigation. 

This extensive country is inflicted with many 
pests which seriously hinder agriculture and 
Government is very anxious to prevent the 
introduction of any new varieties. Hence, all 
imported living plants and certain seeds ha^-e to 
be disinfected at the ports by fumigation with 
prussic acid vapour before being sent to their 
consignees. 

Training of Young Chemists. 

Prom time to time one or other of our labora- 
tories has been responsible for the training of 
chemists for special purposes and it is now decided 
that the laboratories of the Central Board of 
Revenue shall undertake certain testing work 
for certain other Government Departments, 
for example, the examination of oils for Indian 
Railways to enable them to classify them correctly 
under the various freight rates. 

Kinds of Duty. 

In general, Customs duty can be classified 
under three heads : — 

1. Duty imposed purely for revenue purposes. 
This duty is levied on all goods whatever their 
country of origin. 

2. Preferential Revenue , — This is collected for 
revenue purposes but there is a concession of 
part of the duty, usually 10 per cent, less for the 
United Kingdom or a British Colony or both, 
so as to give privilege to constituent countries 
of the British Empire. These preferential tariffs 
which have come into being as a result of the 
Ottawa Agreernent have increased the analytical 
work because certain imports not previously 
chemically examined have now to be tested in 
the laboratory. 

3. Protective Duty is the duty levied on goods 
imported into India with a view to safeguarding 
India’s industries. Among these items are cheap 
printing paper, raw silk and silk waste and textiles 
containing specified percentages of certain consti- 
tuents such as cotton, silk, artificial silk, etc., all 
of which have to be checked by chemical exam- 
ination. 

Yarns and Textiles. 

ITam and textile fabrics yield a considerable 
amount of Gustoms duty. In 1930 and 1931, 
textiles made of artificial silk were assessed at a 
lower rate of duty tlian cotton piece-goods. 
Artificial silk was often substituted for cotton 
in imported piece-goods. This put Indian cotton 
manufacturers at a disadvantage, particularly 
on account of the attractiveness of artificial silk 
textiles and because artificial silk was not manu- 
factured in India. To protect the Indian cotton 
industry, the Government of India increased the 
duty on artificial silk to a rate much higher than 
that on cotton goods. 

Owing to foreign competiton, particularly from 
Japan, the Government of India has now levied 
protective duty on all kinds of piece goods and 
this has materially increased the anal^dical work 


as will be understood from the following examples, 
the classification of all of which depends on 
chemical examination ; the fibres mainly concern- 
ed being cotton, wool, silk and artificial silk 
and the difficulty of the work is much increased 
by the introduction of many classes of composite 
fibres. 

Fabrics containing gold or silver thread are 
assessed at 50 per cent, ad valorem, whatever 
the rest of the material is made of. Fabrics not 
otherwise specified containing more than 00 per 
cent, artificial silk are assessable at different 
rates depending on whether they are or are not 
of British manufacture. 

Woollen fabrics not otherwise specified contain- 
ing not more than 90 per cent, wool, excluding 
felt and fabrics made of shoddy and waste w'ool, 
made in the United Kingdom are on the prefer- 
ential list. Their examination involves (a) deter- 
mination of wool and (6) the decision as to whether 
the wool is waste or shoddy. 

Other items requiring reports from the labora- 
tories are : — 

Cotton fabrics not otherwise specified contain- 
ing more than 90 per cent, cotton ; fabrics not 
otherwise specified containing more than 10 per 
cent, and not more than 90 per cent, silk ; the 
distinction between pure silk and silk noils and 
waste silk and many others. 

While certain antimalarial alkaloids are im- 
ported free of duty, it is difficult to get the same 
privilege for any substance imported under a 
trade name for the same benevolent purpose. 
For instance, Paris Green, a basic arsenite of 
copper, is used for antimalarial purposes but, as it 
is employed in other industries, for examjjle, as a 
pigment, it has to pay duty. 

A number of painters’ materials are examined, 
e.Q., genuine red lead, genuine white lead and 
genuine zinc white which have to conform with cer- 
tain specifications and must be distinguished from 
the “reduced pigments” or pigments to which a 
cheaper material has been added to lower the 
price such as the mixing of barium sulphate with 
white lead or zinc white. A large variety of 
pigments are submitted for test including com- 
pounds of less common, metals like zirconium, 
tungsten, etc. Manures, chemicals and various 
technical chemical products often furnish interest- 
ing chemical investigations. 

Milk and Milk Powder. 

Condensed milk and milk powders are liable 
to adulteration and milk products are analysed 
to find out if the original milk from whicli the 
condensed milk or milk powder was made con- 
tained the requisite percentage of fat. It is 
also important to know if other constituents 
have been removed and complete analyses are 
sometimes required to ascertain tlie protein or 
lactose values of the original milk. 

Dyes, etc. 

Synthetic dyestuffs made from coal-tar products 
and coal-tar auxiliaries used in dyeing have been 
included among dutiable goods. In 1927, as tlie 
result of a representation of the cotton mill 
owners, the Government of India abolished the 
duty but, in 1932, it was restored and, since then, 
coal-tar dyes and sub.stances derived from coal-tar 
used in dyeing processes are assessed to duty 
at 10 per cent, either ad valorem or on different 
tariff values. 

Cu.stoms chemists are required to find not only 
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the class to which a particular dye or auxiliary 
belongs, but sometimes to identify the vsubstances 
as well. They are also rer^uired to test insoluble 
dyes, coal-tar lakes and other coal- tar pigments 
used for the manufacture of printing ink, etc., and 
wliich are assessed under a separate heading. 
Plated Articdks. 

To encourage the electro-plating industry in 
India, a preferential duty has been imposed on 
electroplated articles, but the term “electro- 
plating” has caused a good deal of trouble. 
Ordinarily it means a coating of noble metals like 
gold or silver on base metals, but there are cheap 
gold' and silver- washed articles as well as cheap 
jewellery which cost little and are showy but, 
on use, rapidly deteriorate and soon show the 
base metal foundation. The term ‘"electro-plated” 
signifies articles having a “durable” coating of 
gold or silver and the criterion of “durability” 
has often presented difficulties. The words “giit” 
or “rolled gold” are often stamped on such goods 
and the customs chemists are re(iuired to test 
them to detect violations of the Merchandise Marks 
Act and also to make the difficult decision in 
border line cases between gold-washed and 
gold-plated articles. 

Hydrocaebon's. 

■Much work is sent to the. laboratories under 
wliat may be called “ petroleum products ” or 
“hydrocarbons”. Tliis includes a wide range 
of commercial articles, commencing with danger- 
ous petroleum and finishing with tar and other 
building and road-making materials derived from 
petroleum or coal. The appraisers also submit 
a wide range of lubricating oils and greases as well 
as fuel and kerosene oils and other illuminating 
oils for examination and report. 

Paper. 

.-Vn item of the tariff which lias caused a great 
deal of work is printing paper known as “cheap 
newsprint”, containing not less than 70 per cent, 
of mechanical wood pulp. The other constituents 
are usually chemical pulp and loading and 
-finishing materials. The analysis is carried out 
in two ways: (1) optical and (2) cliemical. The 
former dex^ends on the fact that mechanical 
wood pulp is stained yeliow and chemical pulp 
is stained blue by iodine. The fibres are counted 
under the microscope. The chemical method 
depends on the fact that a constituent of mecha- 
nical wood pulp combines with pliloroglucinol. 
The well-known method of Cross and Bevan has 
been standardised to Indian conditions in the 
Control Laboratory. 

Sometime ago, starch could be imported duty 
free but now it is liable to duty of 15% ad valorem 
while flour or farinaceous food is dutiable at 25% 
ad t-aJorem (except tapioca flour which has a 
Tariff value and necessitates its distinction in 
the laboratory from other flours). Since “corn- 
flour” is -practically pure starch, one has to decide 
under which head this has to be assessed. This 


is a function of the Collector of Customs but 
presumably he is driv'en to consider in what 
manner it is imported ; in packets labelled as 
some sort of foodstuff, or in sacks, presumably 
for the textile or other industry, possibly to be 
packeted as a food later on after having paid the 
lower rate of duty ! 

Similarly toilet soaps and household soaps are 
assessed at different rates of duty. 

A variety of “toilet preparations” are sub- 
mitted for test and the high content of liquid 
paraffin or other mineral oil which occurs in some 
so-called “pure vegetable oil” hair proparatious 
is surprising. 

In these days of artificial products, many 
essential oils are made up of or synthesised from 
manufactured constituents and the distinction 
between the natural and the synthetic oil is one 
which presents considerable difficulty. 

The complexity o£ the customs cliemical work 
increases daily as the development of synthetic 
preparations for various industries increa.ses. 
The identity of these compounds is hidden under 
non-committal trade names such as Kaffir 
Plaster, Kasenito, I>actoyd Sheet, Cremol, Kamasit, 
Pernisol, Purgatol, Asplit, Priemsal, Suma Caj'b, 
Ursol, Virato, Silica, sel and sometimes without 
any name or suggestive description. The coni- 
po.sition of these patent preparations cannot be 
given for obvious reasons but such imports have 
to be examined in order to advise tlie Collector 
of Oustom.s as to which item of the Tariff is in- 
volved. About 35,000 samples are examined 
annually but this gives no idea of tlie range of 
the work since, as will be seen from the examples 
quoted, the examinations are often of a compli- 
cated and specialised character. 

It not infre(|uently happens that inter-portal 
discussions are involved and much investigation 
undertaken in order to define the category of a 
particular importation. This can scarcely^ be 
avoitied owing to the want of precise definitions 
of many articles of commerce. This difficiilty 
is overcome in various ways, often adopting 
certain limiting criteria whicn define the product, 
but it is clear that those limits must bo finally 
acceptable to the trade before applying them 
to tlie material in ciuestion. 

It will tliiis be seen that the work of the Customs 
chemists demands ciualified analysts of more 
tlian ordinary ability and that Cliemical Exa- 
miners must have a wide knowledge of tlie appli- 
cation of the products examined so that, on the 
one hand, revenue may be safeguarded and, on 
the other, business interests may get a fair deal. 

With the exce]5tion of the writer, there are 
twenty-seven chemists -working in the Board’s 
Laboratories, all of whom are Indians and great 
credit is di-ie to them for their honest and success- 
ful work in a difficult and critical Held which 
yearly increases in scope and conjplexity. 
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Some Biochemical Factors of Disease Resistance in Plants. 

By A. V. Varadaraja Iyengar, d.sc., a.i.c., a.i.i.sc. 
[Department of Bio-Ghemlstmj^ Indian Insiitiite of Science, Bangalore,) 


'T'liE ability of plants to witlistand the effects 
of extremfLS of climate or the invasion of 
parasites is a highly variable quality. Thus, it 
is common to find a few plants which are able to 
resist these extraneous influences for considerable 
lengths of time while others succumb readily. 
The occurrence of such resistant types has been 
made use of by botanists, physiologists and plant 
breeders for diverse purposes. The factors that 
contribute towards this capacity are of mucli 
practical importance and iiiay be classified under 
the two main heads : — {a) morphological or 
structural, and (b) physiological or biochemical. 

Our knowledge of disease resistance is derived 
mainly from animal pathology, in which rapid 
advances have resulted in the development of 
immuno-therapy, leading to the protection of 
individuals from infection. The applications of 
serum-therapy, chemo-tlierapy and vaccines are 
the outcome of researches in the above field. 
Unfortunately, these procedures do not lend 
themselves to such fine manipulation with plants 
as in the case of animals. The reason for tliis 
lies in the essential dilference between the two 
groups indicated by Quanjer,' Blackman- and 
considered in detail below. In the first place, the 
nature of immunity itself varies in both the cases. 
Thus, while acquired Immunity plays a large 
part in protecting animals including human 
beings from external infection, natural immunity 
is the most important factor in vegetable life. 
Secondly, the existence of a cit'culatory system 
in animals makes possible the movement of 
blood to the distant organs, in consequence of 
which an infection is followed by a general bodily 
reaction. In plants the lack of such a .system 
is perhaps mainly responsible for the localisa- 
tion of disease for considerable lengths of time. 
Again, the existence of this circulatory system 
in animals has rendered possible the utilisation 
of serum-therapy technique, whei'eby immunity 
acquired at one point is rapidly translocated to 
different points in the body to control infection. 
On tlie other hand, new organs ai'e developing 
very rapidly in plants and immunity induced 
artificially at one point cannot be easily transfer- 
red to other parts. Even if such a process is con- 
ceived of, it is very much inferior to that of 
animals, and the anti-bodies formed in the older 
tissues are transmitted only with greatest diffi- 
culty to the constantly forming organs. It is 
obvious, therefore, that serum-therapy cannot be 
successfully applied to plants. Although this is 
true to a large extent, more I’ecent investigations 
by Carbone and Arnaudi,^ Nobecourt^ and 

^ Quanjer, H. M., Rev. Pathol. Pcgcfal. cic Bniom. 
Acjric., 1923, 10, 22. 

“ Blackman, Brit. Assoc. Kept. Presid. Addre.^s 
to Section K., 1924. 

2 Carbone, D., and Arnaucli, C., L/Immunita Ncllc 
Piantc, Milano, 1930. 

^ Nobecourt, P., Contribution a 1’ etude do 
Vimniunite chez les veqctau.x (Bailliere, Tunis), 1928. 

5 Chester, K. S., Quart. Rev. Biol., 1933, 8, Nos. 2 
and 3. 


Chester hav^e made-'^ possible the application of 
vaccination technique in plant [U'otection. In 
animals, moreover, general bodily reaction is so 
effective that acquired immunity lasts for con- 
siderable length of time, wherrias in plants such 
immunity is not long-standing, and is subject to 
highly fluctuating external factors such as soil, 
climate and nutrient supply. Furthermoi’o, wlu'le 
recovery from a disease protects normally an 
animal from subsequent attacks of tlie sa.me 
malady, such recovery in plants does not ne- 
cessarily immunise them from later invasions of 
the parasite. Lastly, instances of artificial immu- 
nisation of a susceptible plant with a weak or 
attenuated strain of a known virulent parasites 
are still rare — a phenomenon wdiicli is so succcuss- 
fully applied in the control of animal disea.s(‘. 
The recent work of Kunkeh’ indica-tes the possi- 
bility of protecting plants from, virus infection 
such as that of mosaic in tobacco and aucuba. 
by inoculating them wdth atteniiatetl .strains of 
the infective principle. The elTect of these i.s, 
how^ever, visible on the plant, such as mottling, 
etc. Further work is necessa.ry, tlioroforo, to 
define the conditions of this process. 

Nature of disease resistani factors . — The factors 
tliat control or modify infection by para-sites 
(including viruses) are mainly two- fold - 
(a) structural, and (J)) biochemical. It is futih*. 
to separate the two, since the distinctiem betweem 
them is not w’ell defined. It is im[)()rtant, how- 
ever, to recognise that mechanical or anatomiea.1 
features play a lai'ge jircw’enting the 

parasite from gaining access into tlu’: phirit 
tissue, while the x^^^ysiological condition of tli(‘ 
xdant determines the e.stablishment of nutritive 
ixdations between the host and the parasitt'. 
Tims, the plant juice exerts a dii'c^d. bioclKuuical 
influence on account of its immediate nutritive 
value in the early stages of infection. It is 
po.ssible, therefore, tliaf. in some c.as(‘s, tlie sa.p 
may not be quite suitable for the propei- d(W(‘l()p- 
mont of a jiarasite, while in others, f/he juice ma.y 
comstitute an ideal medium for the vigorous 
growth and rapid multi jilication of th(‘ inva.der. 
ft is sufficient to refei* to the work of ZimirKu*- 
manm in thi.s connection. In th(‘ process of 
resisting their entry, plants may exude, I)y 
exosimsis. materials whicli may eithei' hiridei* or 
help tlic regeneration of tlio disoa„s(^ producing 
agent. The apj:)lication of poisonous chemicals 
externally tlirougli dusting and sjji’a.y treatment.s 
is based on the above y)i‘incii)le, wlioreby the 
poison is made rea.dily available to the organism 
in the xn*ocess of feeding on .such plants. 

Isolation of inhibitory substances . — In (.hbbage 
rot Mallmann and Hemstreet'^ observed a lique- 
faction and subsequent dissolution of the entire 
tissue. The extract containing tlie dissolved ma- 
terial w'as highly active, even when considerably 


Kunkel, L. 0., Phytopath., 1934, 24, 437. 

~ Zimmermann, A., Centl. Bakt. Abt. II., 1925, 

65, 311. 

® Mallmann, W. L., and Hemstreet, C., /. Ayr. 
Res., 1924, 28, 599. 


48 


CURRENT SCIENCE 


[July 1935 


diluted, in inhibiting the action of the organ- 
ism producing soft rot. The lytic principle 
of the extract resembles bacteriophage in this 
respect that its potency is not &minished by 
repeated transference of cultures. It will add 
greatly to our knowledge if further examination 
of the same is made. A similar principle was 
isolated by Wagner from plants infected with 
pathogenic bacteria.''^ Although this w^as pre- 
cipitated by protein precipitants, like ammonium 
sulphate, its exact nature is still obscure. 

IndivkltLol chemical compounds in relation to 
disease resistance. — Cook and Taubenhaus ob- 
served early that organic acids and tannins 
inhibited growth of organisms chiefly fungi (?). 
In their study on the toxicity of tannins, they 
showed that the capacity of the host plant to 
resist the entry of parasites was traceable to the 
presence of certain chemical substances rather 
than to structural differences. They assumed 
that tannins were responsible for this, but dis- 
covered that the fungi experimented with did not 
behave uniformly with tannins : some were more 
susceptible than others. Furthermore, sodium 
tannate was found to be less potent than tannin 
itself. It was therefore suggested that although 
tannins by themselves may not be chemotactic, 
their reaction would vary in association with 
and in presence of other substances occurring in 
plant cells, a view for which no adecjuate evidence 
is yet forthcoming. Subsequently, Cook and 
Wilson’ confirmed the above observation in 
their investigation of the chestnut bark blight 
disease. Cook and Taubenhaus studied also the 
toxicity of vegetable acids and oxidising enzymes, 
in relation to fungi and showed that the deve- 
lopment of root rots is traceable to an oxidase 
which acts on gallic acid in presence of oxygen 
to produce a tannin-like substance. This capacity 
diminishes on ripening, thus rendering the mature 
fruit more susceptible than the tender one. 

Walker and his co-workers w^ere the first to 
correlate resistance to disease wdth the occurrence 
of definite chemical entities. According to them, 
white variety of onions is highly susceptible 
to Colleioirichuyn circinans (Bark) * which causes 
onion smudge, wliile yellow and red varieties are 
quite resistant.i 2 their subsequent studies 

they detected the presence of protocatechuic 
acid, i,e., 3, 4, dihydroxy benzoic acid, in the 
outer scales of the resistant varieties alone. It 
was noticed that the concentration of this consti- 
tuent was high in the resistant types, while it was 
entirely absent or was present only in traces in 
the white one.^ ^ These authors further recognised 
that the amount of the acid isolated may not 
represent the total concentration of this compo- 
nent. Moreover, the possibility of other com- 
pounds also adding to the resistance capacity 
has not been overlooked by the authors : but 


^ Wagner, R. J., Centl. Bakt., 11. , Aht., 1916, 44 
708. 

Cook, M. T., and Wilson, G, W., New Jersey 
Agric. Expf. Sta. BidL, 1916, No. 291. 

Cook, M. T., and Taubenhaus. J. J., Delazuare 
Coll. Agric. Expt. Sta. Bull. No. 91, 1911. 

Walker, J. C., /. Agr. Res., 1925, 30, 175. 
Walker ef al., J. Biol. Chem., 1929, 81, 369; 
84, 719. 

Varadaraja Iyengar, A. V., Proc. Eighteenth 
Indian Sci. Cong., 1931, 284. 


since they have noticed a definite correlation 
betw’een the quantity of acid detected and the 
degree of pigmentation, viz., the deeper the 
colour, the greater the amount of protocatechuic 
acid present, the above findings are of considerable 
significance. It may be remarked here that this 
substance is generally found to occur combined 
in catechol tannins, resins, gums and anthocyan 
pigments w^hich are normally present in plants. 
Therefore it will be of great interest to know 
whether tannins play a part in disease resistance. 
In virus diseases of plants, including sx^ike of 
sandal, no such correlation has so far been e.stab- 
lished. It is, however, of importance to observe 
that with the onset of spike, diseased leaves are 
found to contain more tannins,’^ among which 
the pyrogallol type is more predominant, while 
in the healthy or unaffected ones the catechol 
group of tannins is largely present. In a similar 
w'ay, the colour of the bark shows distinct change 
to an intense brown colour as the result of sx^ike 
infection.’^^ To what extent, these factors aggra- 
vate or modify the insect attack or the visitations 
of the carrier of infection, is a x'^roblem of funda- 
mental importance in the control of this disease. 

Reaction of tissue fluid. — Comes first pointed 
out that tlie invasion of plants by fungi and 
other para.sites was dependent on the sugar 
content and controlled by the acidity of the 
mediumd® a greater sugar value and a low 
acidity of the juice being conducive to the rapid 
multiplication of the organism. He further 
observed that to this end, sugar and acids 
occurred in inverse proportions. Thus, low 
sugar content was correlated with high acidity 
and vice versa. This provides additional evidence 
to the observations of Cook^^ that the acidity is a 
natural defence against parasites. Unfortunately, 
however, tlie findings of Comes regarding the 
relation between sugar content and acidity could 
not subsequently be substantiated by either 
Mumfordinhis studies on curly top of beets^^ or, 
by the author from his investigations on the 
spike-disease of sandal.’’’^* It is pertinent here 
to remark that increased acidity is a favourable 
condition for the formation of reducing sugars 
from disaccharides. Comes’ observation of in- 
verse relationship between sugar content and 
acidity is therefore difficult to explain. It may 
be that both are important factors and act in- 
dej^endently. 

Wagner studied the relation of reaction of 
plant juice to attack by parasites. He infected 
a number of plants with micro-organisms,- and 
observed an initial rise of 0 . 1 pH followed by a 
decrease in pH of nearly 0 . 6 units. Those 
plants that recovered from the attack reverted 
to normal and original acidity, while in those that 
succumbed, another rise was observed followed 
by a drop in pH when the tissues died. Harvey 


Varadaraja Iyengar, A. V., (Unpublished). 
Comes, O., Reale Istituto dAncorraggiamenfs di 
Nxapole, 1916. 

^"^Cook, M. T., and Taubenhaus, J. J., Ibid., Bull. 
No. 97, 1912. 

Mumford, E. P., Ann. Appl. Biol, 1930, 17, 35. 
Varadaraja Iyengar, A. V., /. Indian Inst. Sci.j 
1928, 11 A, 93, 103. 

20 Varadaraja Iyengar, A. V., Ibid., 1929, 12A, 295, 

21 Wagner, R. J., Ibid., 1915, 42, 613. 
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noticed a similar condition.- - On the other hand, 
Hurd- 3 could not correlate acidity in wheat, 
with resistance to disease. In sandal spike, the 
author {loc, cit.) observed that with the onset 
of disease, the reaction of leaf tissue fluid turns 
slightly more alkaline than that of the correspond- 
ing healthy ones but became more acidic with 
the advance of the disease. No apparent relation 
could be traced between sandal plants growing 
with different hosts. It may be concluded that 
acidity is not an important factor in the resistance 
of sandal to spike. Mumford examined beets 
which W’Cre susceptible or resistant to curly top. 
He could not detect any difference in the initial 
reaction of the juices of the two varieties.-'^ 
Moreover, he found a greater concentration of 
total sap and of reducing sugars in the susceptible 
variety. This is however not in agreement wuth 
the observations of Carter, according to whom, 
the beet leaf hopper, Eutteitix tenella Baker, 
which transmits this disease does not feed on 
plants which have a high sap concentration and 
this was used as an indication of resistance in 
beets.-^ The present author observed that in the 
advanced stages of spike a low pH value^^ is 
accompanied by the exclusive presence of succinic 
acid and hy a characteristic diminution in oxalic 
acid.-^ Soluble sugars are also present in large 
quantities. In incipient stages, on the other 
hand, hydroxy acids are more prominent. These 
changes" would appear to be traceable to the 
limited availability of calcium consequent on 
infection. The significance of these observations 
will he considered elsewhere.-' Reynolds noticed 
that' the growth of Fusarium Lini was depressed 
in an extract from wilt resistant flax, wdiile in that 
of a susceptible one, it developed rapidly. The 
nature of the principle is still undetermined 
though evidences point to its glucosidic 
nature.-^'* 

It is well recognised that wdld varieties of 
different species are more resistant to infection 
than cultivated ones. The factors involved in 
this are still obscure. Campbell-^ sought to induce 
immunity in cultivated applies to Oidiurn farino- 
sum and to certain insects, through extra-radicate 
injection of weak solutions of tartaric, citric and 
malic acids. A similar treatment of sandal with 
malic acid prior to artificial infection through graft- 
ing did not impait any resistance to such plants- 

Where acidity could not be correlated with 
immunity, attempts have been made to explain 
resistance to disease as being due to buffers 
occurring in plant saps. Ingold-^® could not, 
however, establish any relation between immunity 
and buffer index values in potato. Failure to 


2^ Harvey, R. B., J. Biol Chcni., 1920, 42, 397. 

23 Hurd, A. M., /. Ayr. Res., 1924, 27, 725. 

2'^ Mumford, E. P., Nature, 1930, 125, 411. 

2 3 Carter, W., Ecology, 1927, 8, 350. 

2^> Varadaraja Iyengar, /. Indian Inst. Sci., 1933, 
16A, pt. XIII. 

Varadaraja Iyengar, A. V., J. Indian hist. Sci., 
1934, 17A, pt. XIL 

Reynolds, E. S., Ann. Mo. Bot. Gardens, 1931, 
18, 57. 

Campbell, C., Rend. R. Acc. Lined., 1918, 5, 
57. 

Ingold, C. T., quoted by Small, J., “H-ion cone, 
in plant cells and tissues. — Protoplasma monograph 
No. II,” 1929. 


tracing disease-resisting factors to initial acidity 
or to buffer values of the juice is due to the fact 
that these studies have been made on the expressed 
sap which may not represent the fluid actually 
present within the cells. Though spike disease 
induces abnormal changes in the buffering 
processes of sandal, Srinivasan and Sreenivasaya 
were unable to trace any striking difference in the 
buffers of sandal, grown in pots in association 
with different host plants. It is difficult to 
reconcile this with Sreenivasa Rau’s observation 
that the host plant associated with sandal deter- 
mines the composition of the parasite. 3 3 Obviously 
factors like age, environmental factors play consi- 
derable part in the metabolic activities of sandal. 

Enzymes in relation to disease resistance . — 
Though considerable amount of work has been 
reported on the enzyme content of iflants as 
affected by disease in plants, no investigation 
has been conducted in relation to immunity to 
disease. Recently Suchorukov33 found that per- 
oxidase action was related to resistance to rust 
in Helianthus annus, Artem isia and Xayithium 
being lowest in the immune parts and individuals. 
On the other hand, catalase and proteo clastic 
enzymes were not found to play any part in the 
establishment of inimunity. Alteration of the 
soil acidity affects peroxidase activity in the roots 
of sunflowers, the greatest depression of activity 
being observed in neutral soils. The presence 
of antioxidases or oxidase inhibitors could not be 
detected. Klotz observed that resistance to 
diseases was correlated with an inhibitory effect 
of the bark on certain enzymes produced by the 
fungi and suggested that similar inhibition of 
fungous enzymes by plant tissues might exj)lam 
how certain plants resist the invasion of micro- 
organisms.3-i Since the relation of enzymes to 
disease resistance has still remained obscure, it 
will greatly add to our present knowledge if 
well know'n resistant types of plants are examined 
for their biochemical activities as compared with 
the higlily susceptible ones. 

Disease susceptibility and nutritional factors . — 
A large number of cases are known where it has 
not been possible to trace resistance to definite 
nutritive factors. On the other hand, striking 
evidence has been adduced to correlate nutritional 
deficit wdth the occurrence of disease. Further, 
as many plant diseases, particularly those of 
virus nature, are transmitted in nature through 
the agency of insects, the factors tliat determine 
insect attack should be of more practical im- 
portance. Spinkses drew attention to the fact 
that susceptibility to both mildew and rnst in 
wheat as also to mildew in barley was enhanced 
hy the availability of large quantities of nitrogen 
while application of potash showed a contrary 
effect. Plants which were semi- starved of nitro- 
gen appeared to exhibit some immunity as also 
those to which lithium salts were applied. Lead 
and zinc salts did not appear to confer immunity. 
He thus established for the first time some 


3^ Srinivasan, M., and Sreenivasaya, M., I. Indian 
Inst. ScL, 1934, 17A, pt. 13. 

3- Srinivasa Rau, Y. V.. /. hid. Inst. Sci., 1933, 

16 A. 

33 Suchorukov, K., Z. Opytn. Agron. Jugo-Vostoka, 
1930 8 237 

KXcytz, ' Science, 1927, 66, 631. 

35 Spinks, G. T., J. Ayr. Sci, 1912-13, 5, 231. 
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cJifmical factors wliich determine susceptibility 
to disease in plants. 

Subsequently Lees showed that water content 
of plants determines their relative susceptibility 
to insect pests.'*' According to him, several cases 
were noticed wherein insect attack was evident 
due to profuse irrigation or following heavy rain- 
fall, it appears probable, however, that it may 
actually be a case of physiological drought due 
to defective soil aeration in spite of such large 
supply of w'ater. In an earlier publication-^^ 
Lees had shown that water and nitrogen contents 
were interdependent. A defective root system 
has invariably been recorded in diseased plants 
including virus infected ones. It is of great 
importance to cori-elate water balance as a factor 
of resistance to insect attack. Tims, it has been 
shoYvn by Mumford that a disturbed water content 
rendered the cotton plant more susceptible to 
sap feeding insect pests. A similar condition 
]\as been observed with sugarcane also : plants 
suffering from water shortage were found to be 
more attractive to the attacking thrips than 
those receiving the normal supply. Recently 
Mumford has analysed the different factors'^'^ 
and lias classified tliem as being due to (a) mor- 
pliological adaptations and (6) biochemical factors. 
The former may include, among others, the forma- 
tion of thickened epidermis or cuticle or the 
development of hairs. In the latter case, the 
action may be due to some condition of the cell 
sap which will help to repel the invasion of insects 
or to the presence of substances such as certain 
essential oils, alkaloids or organic acids or that 
the composition of the sap may be so altered as 
to be quite iinsuited to insects for their food 
requirements. The problem is highly compli- 
cated that a detailed study is necessary before 
any definite conclusion can be drawn. Carter 
has shown that an extremely high sap concentra- 
tions in beets are undesirable to and avoided by 
the sugar beet leaf -hopper, the carrier of curly 
top of beets, if more suitable food is available in 
the neighbourhood.-'^ Mumford could not ob- 
serve any marked difference between the varieties 
which are resistant and those wliich are susceptible 
to this disease. Similarly, Srinivasan and 
Sreenivasaya {loc. cit.) could not find any signi- 
ficant changes in the acidity of sandal grown in 
association with host plants vrliicli render the 
parasite highly susceptible to spike infection. 
It would appear that in this particular instance, 
lime is the chief predisposing factor and makes 
sandal highly prone to the disease since the 
calcium content of a plant is ver 3 ^ high before it 
manifests symptoms of spike but shows a striking 


Lees, A. H., Aiui. Appl. Biol., 1926, 13, 506. 
3" Lees, A. H., Ibid., 1923, 10, 35. 


decrease with the onset of disease. Preliminary 
study on tlie role of lime on the apparent ease 
with which infection can be artificially transmitted 
to plants has indicated the harmful effect of this 
constituent in relation to disease transference.-" 
Further evidence is adduced from the observa- 
tions in diseased localities where application of 
lime to apparently healthy plants has not mini- 
mised the rate of spread of disease in them : 
in fact, it is significantly high in those cases. 
This is in conformity with the observation of 
Laurent according to whom lime renders plants 
susceptible to diseases. 

It will be clear from this short survey that 
no systematic study appears to have so far been 
carried out, of the biochemical factors of disease 
resistance in plants. The only entities that have 
been considered of any significance by the plant 
pathologist are the vegetable acids and tannins. 
Even here our knowledge is inadequate and much 
more yet remains to be done. It will be of great 
interest to know how tliese defensive mechanisms 
are brought about and the agency responsible for 
the same- It appears that the respiratory pro- 
cess as measured by the different oxidative 
activities, such as oxidases, peroxidases and 
catalase will throw considerable light on the 
subject. This is particularly so since acids arise 
also during respiration of the cell and tannins 
appear to enormously influence their action. 
Another useful line of inquiry be directed 

tow^ards the presence of certain rare minerals 
w^hich modify the metabolic activities in a 
strikingly remarkable manner. The biochemical 
adaptations induced in plants, in consequence, 
would help to elucidate, many unknown and at 
present inexplicable phenomena. Certain experi- 
ments of a purely preliminary character, carried 
out by the author, indicated the possibility of 
employing such elements below their toxic con- 
centration, to immunise plants against plant 
pathogens. Again, the feasibility of inactivating 
the causative agent, particularly a virus present 
in a diseased tissue without destroying the latter 
by suitable and careful administration of sublethal 
doses of plant poisons such as copper, arsenic, 
was tried in the case of spike-" but could not be 
pursued further for diverse reasons. Lastly, a 
study of the mechanism by which certain consti- 
tuents like wmter, nitrogen, etc., render plants 
highly susceptible to infection, wdll add vastly to 
our existing knov/ledge and will indirectly ex- 
IDlain the process by which the attacked organism 
overcomes successfully the marauders of the 
invader. 


Mumford, E. P., Science, 1931, 73, 49. 
Laurent, E., Ann. Inst. Pasteur , 1899, 13. 
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A Short Report on the Economic Value of Artemisia growing in the 
North-West Frontier Province. 

By N. A. Qazilbash, 

Professor of Botany, Islamia College, Peshawar, 


^^RTI^MISI A is very common in the North- 
West Frontier Province. Successful in- 
vestigation of the KuiTam Artemisia for the 
manufacture of santonin inspired great hopes of 
finding out additional sources of santonin in 
other parts of the country, where Artemisia 
resembling very much the Kurram material in 
appearance, grows in great abundance. It was 
tlierefore considered absolutely essential to carry 
out a thorough examination of the available 
material in these localities with a view to deter- 
mining its economic value definitely. On the 
recommendation of I.t.-Ool. E. W\ C. Noel, 
c.i.F.., D.S.O., the Director of Agriculture and 
Allied Departments, North-West l^'rontier 
Province, facilities were provided by the local 
Government for investigating promising regions 
in ^Vazirista.n, Tirah, Khyber and IMalakand 
Agencies. Specimens and samples were collected 
from different localities at different times. The 
specimens were studied botanically and the 
samples were examined chemically for their 
santonin contents. The results of the findings 
are briefly mentioned below : — 

(i) Tirah, Khyber and D ir .—Artemisia niaritima 
g].‘ows in great abundance in tlie areas under 
review. It is very much, similar to the santonin- 
containing Artonisia of the Kurram Valley in 
appearance but differs from it considerably in 
diagnostic cliaractei's. The full details of these 
cliaracters wdll appear later. Samples wet-e col- 
lected from different localities at intervals of a 
fortniglit. Tliey were examined for their santonin 
contents, (.•areful examination showed that the 
available material in these areas is commercially 
of no value as it contains no santonin. 

(il) JVa:^irlstan. — In South Waziristan, 

Artemisia is very abundant in the Wana plains, 
but the material in cjnestion is of no commercial 
\7-alue as it is without santonin. 

In North Wazirista.n, Artemisia, mariiima, is 
foiind at Datta Khel, Tut Narai, Slurina and Kazi. 
The areas in question are very small but the plant 
material growing in these areas contains a very 
good percentage of santonin. Samijlos collected 
during the end of September showed an average of 
1 *2 per cent, santonin. 

(iii) Chitral. — Artemisia grows very abundantly 


throughout the country and forms a conspicuous 
feature of the indigenous flora. There are several 
species, the principal ones being : — (a) Artemisia 
sacrorum ; locally known as “Ihspuk”. (6) A. 
scoparia ; locally known as ‘‘Zia”. (c) A. lad- 

niaia ; locally known as ‘'Gudraim”. (J) A. 
Thomsoniana ; locally known as ‘'Daraun”. (e) A. 
niaritima ; locally known e,s ' Maizini Daraun”. 

The chemical examination of several samples 
of each of A. sacrorum, A. scoparia, A. laciniata 
and A- Thomsoniana from different ]*egions col- 
lected at different times of the growing period, 
showed that they do not contain any santonin. 

Artemisia mariiima collected from Drosh and 
its neighbourhood gave positive results, but the 
percentage of santonin is very low and is therefore 
not of much commercial value. It is, however, 
noteworthy in this connection that the samples 
submitted to chemical examination were not 
collected at the time when the plant contains the 
maximum amount of santonin. If the collections 
are made at the proper time, the percentage of 
santonin is very likely to show an increase. 

The regions lying beyond Shaghour Valley on 
the East side could not be visited last year. The 
question of the economic value of Avtonlsia. 
species growing there could not l:)e taken up 
for want of time at the disposal of tlie writer. 
These regions have ecological conditions suitable 
for tiie occuri-ence of santonin-containing species 
of Artemisia sucli as Arionisia brciifolia, which 
grows abundantly in Kashmir and which, in 
certain selected areas, especially sliows a good 
percentage of santonin. It is therefore very 
much desirable to caia*y on furtlior investigations 
in this direction. This might ultimately lead 
to finding out species of Artemisia with a good 
percentage of santonin and establishing a perma- 
nent source of revenue for the Chitral State. 
A suitable area could then be selected for tlie 
cultivation and extension of the most desirable 
varieties of Artemisia for commercial purposes. 


Clarke, C. B., Com posit cat htiiicao. 

- Duthie, J. F. . Records of the Botanical S!i7-z'cy of 
India, Calcutta, 1898, 1 , No. 9. 

^ Qazilbash, N. A., Bn/letin des Sciences Pharma- 
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Lady Tata Memorial Scholarships. 


^HE Trustees of the Lady Tata Memorial Fund 
announce that on the recommendation of the 
Scientific .Advisory Committee they have made the 
following a.wards of scholarships and grants for 
the academic year 1935-36. These awards are 
open to suitably qualified persons of any nation- 
ality for research work in diseases of the blood 


with special reference to leucaemia. Scholar- 
ships: Dr. M. C. G. Israels (Mancliestei-), Dr. 
O. Kaalund-Jorgensen (Aarhus). Grants: Prof. 
W. Biingeler (Danzig), Dr. J. Engelberth-FIolm 
(Copenhagen), Dr. Karl Hinsberg (Berlin), Dr. 
Ch. Oberling (Paris), Prof. Eugene Opie (New 
York), Dr. Lucy Wills (London). 
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“Discovery II” and The Exploration of the Whale’s Habitat. 


rpHE Koyal Research ship '' Discover y II'' 
returned from Antarctic on June 3rd 
after completing her third commission. The 
expedition was of 20 months’ duration and 
covered 2 arctic summers. The scientific work 
was in charge of Dr, N. A. Mackintosh with 
Mr. IT. F. P. Herdman as Chief Hydrologist and 
Lieutenant A. L. Nelson, r.n.r. in executive 
command. 

The ship left Thanie.s on October 21st, 1933, 
and 6 weeks later (Nov. 21st) was on the whaling 
grounds of South Georgia. After a few days’ 
stop there, she left Georgia and a line of stations 
was then made across the Scotia sea to the South 
Shetlands and from there due north to the 
western opening of the Straits of. Magellan. 
A number of observations was made with the 
primary object of following the seasonal changes 
in the water movements and so trace the circu- 
lation of the marine animals and plants, on 
w’'hich the whales and all other antarctic life 
are ultimately dependent. Thirty full stations 
were made during the cruise and in addition 
19 subsidiary “towing” stations. A full station 
takes 3 to 4 hours ; it includes a sounding and 
noting of meteorological data ; of chief impor- 
tance are the observations of sea temperature.s 
taken at, at least 20 points between the aurfiice 
and the bottom — here, from 21 to 3 miles deep — 
and of the collection of water for chemical ana- 
ly.sis from the same points. Concurrently, a 
series of hauls are made, both vertically and 
horizontally with nets of varying mesh ; those 


of the finest — 200 meshes to the linear inch- 
are designed to collect the microscopic vegetation, 
which constitutes the “pastures” of the ocean, 
and is as important at sea as on land ; those of 
the medium mesh are for the smaller forms of 
animal life, including young stages of whale 
food ; and the largest, for tlie adult whale food, 
a prawn some 21- in. in length — tlie so called 
“krill” which forms the only food of the ror<[uals. 
A “towing” station is confined to using certain 
of the nets to keep a check on the intervcils 
between stations, as the distribution of animal 
and plant life is sometimes “patchy”. 

Discovery IT' returned to South Georgia on 
April 10th and on her way back repeated the 
series of stations already ‘'gone through. Jhe 
second season was begun under winter conditions 
and after traversing the East Pacific Sector and 
making some important observations, was back 
at South Georgia on January 27th, 1935. On 
her return journey, slio communicated with a 
whale marker ''William Scoresly” which W’as 
also working towards the same objective as 
Discovery IP', While the latter w’as exploring the 
whales’ habitat and the life-history of its food 
supply, ^'William Scoresly" is interested in marking 
the whales in order to know whence and where 
they travel, at what speed and in what nunibers. 

^ ^'Discovery IP' \s> to leave London again in the 
course of the next autumn on her fourth and 
probably final commission. — [From an ariide in 
'Statesman'. June \^th,) 


Research Notes. 


Can Quantum-Mechanical Description of 
Physical Reality be considered Complete ? 
On the basis of the uncertainty principle 
arising from Quantum Mechanics, the philo- 
sophical outlook of modern science has been 
asserted to be one of indeterminism and 
the x>rinciple of causality has been repudiated 
by such scientists as Bohr, Heisenberg, Weyl, 
Eddington and Jeans. On the other hand 
Einstein, Planck, Rutherford and Silbersteiu 
are staunch adherents to the view that 
the principle of causality stiU rules Physical 
Science. In view of this divergence of 
opinion, a paper with the above title by 
Einstein, Podolsky and Rosen [Phys. Peih, 
1935, 47, 777) requires careful consideration. 
Iii this paper the authors observe that any 
physical theory which attempts to explain 
the objective world must satisfy two condi- 
tions, that it must be true and that the 
description given by the theory should he 
complete. They formulate the condition 
of completeness in the following terms: 
'‘Every element of the physical reality must 
have a counterpart in the physical theory.’’ 


They define a physical reality by postulating 
that if, without in any way disturbing a 
system, we can predict with certainty (i.e., 
with probability equal to unity) the value 
of a physical quantity, then there exists an 
element of physical reality corresponding 
to this physical quantity.” This they con- 
sider not as a necessary but only a sufficient 
criterion of reality. Translating this condi- 
tion into the language of quantum mechanics 
they show that in the case of particle with a 
single degree of freedom its momentum 
satisfies the condition of reality while its 
co-ordinate of position does not satisfy that 
condition. There are now two alternatives : 

(1) either the description of reality given by 
quantum mechanics is not complete, or 

(2) when the operators corresponding to two 
physical quantities do not commute the 
two quantities cannot have simultaneous 
reality. The assumption so far has been 
that the description given by quantum 
mechanics is complete so that the second 
alternative was chosen. The authors now 
show, however, that this assumption leads 
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to a contradiction when considered along with 
the criterion of reality, by proving that two 
physical quantities with non -commuting 
operators can have reality. Hence they 
conclude that the description provided by 
quantum mechanics is not complete, but 
express their conviction that some other 
complete theory is possible. 

T. S. S. 


The Nuclear Spins and Magnetic Moments 
of the Principal Isotopes of Potassium. • 

Ik the Physical B.einew, 1935, 47, 739, S. Mill- 
man reports the result of his experiments in 
which the spins and magnetic moments of 
K 39 and K 43 were investigated by the method 
of magnetic deflection of molecular beams 
developed by Breit and Eabi. An analysis 
of the curves led to the value 1 — 3/2 for K 39 
and the value of the separation A v of the 
^Si/o state was thence calculated to be 

0 *0i52 zi.O -0006 cm.-h This result is interest- 
ing because it is only recently that the 
experimental difficulties involved in the 
measurement of this small separation have 
been ingeniously overcome by Jackson and 
Kuhn {Proc. Boy. Soe., A, 1935, 148, 335), 
who also obtain a value A i -'==0 *0152 cm.-^ 
They observed the absorption due to a mole- 
cular beam moving perpendicular to the 
direction of observation so that the Doppler 
broadening was prevented and were thus 
able to resolve the line. They were unable, 
however, to fix the value of the nuclear spin 
definitely, but the work of Millman solves 
the problem without ambiguity and the 
magnetic moment of the K 39 nucleus is then 
calculated to be 0-39 nuclear magnetons. 
In the case of K 41 , it is only concluded that 

1 > 1 and that the ratio of the magnetic 
moments of K 44 and K 39 is such that 

0.42 < ^ < O'SS. 


The Structure of Hydrogen Peroxide. 

On the basis of the value for the dipole 
moment of the molecule, Theilacker [Zeit. 
Physikal Ghem., (B) 1933, 20 , 142] suggested 
that in hydrogen peroxide there is a free 
notation ot the two OH groups about the 
0_0 bond as the axis. Penney and Suther- 
land (J. Chem. Physics, 1934, 2 , 492) however 
concluded from wave-mechanical considera- 
tions that the two OE groups are not in 
free rotation, but fixed at an azimuth of 90°. 


This structure will also agree with the 
observed moment value. A. Simon and 
P. Peher (Zeit. EleetrocJicm., 1935, 41 , 2291) 
have now studied the Eaman sj^ectrum of 
99*5 per cent, hydrogen peroxide and find 
strong evidence for the structure proposed 
by Penney and Sutherland. Besides a strong 
line at 877 cm.~^(15) due to O — O oscillation, 
there are two bands at 1402-1345 (1) and 
3410-3200 (3). The latter is the w^ell-knowm 
water band due to O — H oscillations. The 
band at 1462-1345 is a deformation band 
correponding to the 1648 band of water, and 
shows two clear maxima corresponding to 
the two kinds of closely allied deformation 
oscillations to be expected from the wave- 
mechanical structure. The absence of free 
rotation is supported by the fact that there 
is no doubling of the frequencies O — O and 
O— H. 


The Interaction of Atoms and Molecules 
with Solid Surfaces. 

The activity of atoms and molecules on solid 
surfaces is an important problem connected 
with chemical reactions taking place on 
solid surfaces. The atoms and molecules 
may vibrate about a mean position or may 
migrate from one x>art of the surface to the 
other, or may be ejected from the surface 
altogether, by the thermal agitation of the 
solid surface beneath them. The problem 
has been investigated by J. E. Lennard- 
Jones and C. Strachan [Proe. Boy. Soc., (A), 
Vol. 150, p. 442] who have worked out 
formula", for the mean interval between 
successive excitations from the lowest vibra- 
tional state to higher states and also for the 
mean time during which the atom remains 
in an excited state. In the following paper, 
C. Strachan has examined the process of 
evaporation of absorbed atoms or molecules 
on a surface. 


A Relation between Molecular Spectra 
and Constituent Electrons. 

H. Deslandres has traced a very interesting 
relation between the vibration spectrum of a 
molecule and its constituent electrons by 
means of an empirical formula. The formula 
is given by v—qdilr's', where v is the 
frequency of vibration in wave-numbers, 
di is an universal constant having the value 
1062 - 5 , s' is the number of electrons in the 
outer ring or rings of the constituent atoms 
of the molecule, q is an integer and r' is 
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another integer usually small. His paxjers 
in the Comptes Eendus (Paris, 1934-35) 
contain many experimental proofs of his 
formula. 


Adsorption and Catalysis. 

The mechanism of the adsorption of reacting 
molecules on a surface in relation to catalytic 
activity is of considerable interest and has 
been tackled by a number of workers. It 
is well known that contact catalysis ijroceeds 
from strong adsoi'ption •which in turn is due 
to ionisation of atoms or molecules caused 
by the surface. A hot filament of Tungsten, 
Iron, Molybdenum or Platinum placed in 
vai^ours of Potassium captures the valence 
electrons and adsorbs the Potassium ions 
so formed. Nyrop has developed recently 
(J. Phy. Ch€w,j 1935, 39, 643) the ionisation 
mechanism for the catalytic activity of 
surfaces. He has foimulated twn postulates 
for the same : {a) Tlie catalytic surface is 
at the temperature in question, able to 
ionise such of the molecules among the 
reactants as are most difficnlt to ionise ; 
and the surface will cause a strong adsoTqjtion, 
as the ions formed are attracted by the 
siu'faee, {b) Other conditions remaining the 
same, a molecule with a lower ionisation 
IJotential is advSorhed in preference to one 
witli a higher ionisation potential. The 
ability to cause ionisation can be rexmesented 
by an electric field at the surface, the potential 
barrier hindering the free electrons of the 
metal from escaping. The energies of 
activation for the adsorption of a given 
molecule on surfaces will determine" the 
relative catalytic efficiencies of the different 
substances. The type of ionic adsorption 
pictured by Nyrop does not involve assump- 
tions regarding ^‘Peaks'* on surfaces, formu- 
lated by Taylor. When ionic adsorption 
takes place, the positive ions formed by 
ionisation Aveakens the field due to the sur- 
face electrons. Catalytic poisons Avoiild, 
according to this tlieory, consist of those 
substances Avhose ionisation potential is 
loAV. Catalysts Avith high ionising power are 
more easily poisoned than others" AAuth lower 
ionising power. A too narrow potential 
harrier in relation to the dimensions of the 
adsorbed molecule may weaken the power of 
ionisation. When molecules coming into 
contact Avith the surface are highly un- 
saturated, they are adsorbed at tAvo or more 
points. The preferential adsorption of highly 
unsaturated molecules is the cause of prefer- 


ential hydrogenation of unsaturated organic 
compounds. The above theory deA^eloped 
by ISTyrop may be of use in the elucidation 
of the numerous problems that arise in 
contact catalysis . 

M. P. V. 

The Transition State ” Concept in the 
Interpretation of Reaction Velocities. 

According to the kinetic theory chemical 
reactions ought to x^^oceed at extremely 
high speed, if every collision between the 
reactants i>s effective in bringing about 
a chemical change. The occurrence of 
numerous chemical reactions which proceed 
at measurable rates can only be explained 
by postulating an energy barrier betAveeu 
the initial and final states. The condition 
of the reacting system at the top of the 
barrie; is designated the transition state. 
It is AA'ell knoAvn that the energy of the 
transition state for any reaction can be 
calculated from the temperature coefficient 
of the velocity constant. Similarly it should 
he possible to estimate the density of the 
transition state from the pressure dependence 
of the specific reaction rate. M. G. Evans 
and M. Polanyi (Trans. Far. Soc., 193.5, 169, 
877) have outlined a general theoretical 
treatment of the reaction velocities by the 
transition state method and have applied 
it to interpret the variations in velocity 
constants of reactions at high pressures. 
They are thereby able to account for the 
exponential dependence of reaction velocity 
on pressure. They also explain the strong 
acceleration brought about by pressure in 
the case of many of the so-called *'s1oaa^'' 
reactions. It is often surmised tliat re- 
actions accomxianied by a diminution in 
volume should he accelerated by pressure. 
The theory detailed in tliis paper, howeA-er, 
shows that this can only be true if the 
density of the transition state is inter- 
mediate between that of the initial and the 
final states. The cis-trans isomerisation of 
fumaric acid is not accelerated by x->ressure 
though the reaction is accompanied by a 
diminution in Amliime. The transition state 
appears in this case to be one having a 
loAA'er density than either the initial or the 
final state. The ideas set forth in this 
paper, besides their theoretical interest, 
seem to be of value in the investigation of 
high x^^-ssure reactions of technological 
importance. 


K. S. G.D. 
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Effect of Cathode Rays on Hydrophobic Sols. 
The literature on the effect of ionizing 
radiations on colloids is one of conflicting 
results due to large effects of impurities, 
sensitiveness to hydrogen-ion concentration 
and other unknown factors such as internal 
photo-electric action. MayAnnets (J. Phys. 
Ghem,, 1935, 509, 39) has investigated the 
effect of cathode rays on sols of copper, gold, 
silver, lead, bismuth, platinum, ferric 
hydroxide and arsenious sulphide. The 
stability of both positively and negatively 
charged sols is found to decrease. This is 
to be expected ; the cathode rays on colli- 
sion with the sols give up their kinetic 
energy and their charge. With the gain of 
the charge the stability of the sol will in- 
crease or decrease as the sol is negatively 
or positively charged. The kinetic energy 
produces ionisation of the dispersion medium 
and thereby the increase of electrolytic 
concentration, which in general decreases 
sol stability irrespective of the sign of the 
charge. Tn the absence of a permanent 
chemical reaction the positive and negative 
ions recombine with production of heat. 

Under cathode ray bombardment the 
rate of heating of the sol was found to be 
definitely greater than the rate of heating 
of water, a phenomenon which is yet to 
receive an adequate explanation. The 
accepted heats of flocculation, the energy 
due to the charge on the surface of the 
colloid particles and the energy due to the 
compression of the water around the 
colloid particles being too small by 10^, 10®, 
times respectively, to account for the 
observed difference, it is not clear what 
additional source of energy in the colloid 
state could account for this phenomenon. 

K. S. E. 


Starches from Old and New Rice. 

The difference in the physical properties 
and in the behaviour under various treat- 
ments of starch from old and new rice forms 
the subject of a study by B. L. Sahasrabuddhe 
and M. M. Kibe and is reported in the Indian 
Journal of Agricultural Soiencej Yol. Y, 
Part I. Coarse rices, reported to be fit only 
for bread making as distinguished from the 
finer ones fit for use as boiled rice, are 
composed of larger grains, but all are alike 
in general appearance with the usual charac- 
teristic polygonal shape. In one and the 
same variety, old and new grains show no 
difference in size. In their behaviour 


towards methylene blue and iodine, no 
difference in the starch of different varieties 
or of different ages was noticeable. Older 
rices and those of the finer cooking varieties 
soften more than do new^ rices and those of the 
coarser bread varieties, when treated with 
boiling w'-ater and with dilute caustic soda. 
Likewise as an indication of the extent of 
digestibility, it is brought out that the hydro- 
lysing action of hydrochloric acid, diastase 
and pancreatin was more on old rices than 
on new rices, the same behaviour differentiat- 
ing also the finer rices from the coarser ones, 
except in regard to pancreatin. The rices 
also show significant difference in the 
amount of liquefaction of the starches on 
boiling wdth w^ater, the older liquefying 
much more than the newer ones and hence 
being more readily digested. The presence 
of an amylo-hydrolytic enzyme in the 
rice grain is established, the prolonged 
action of wdiich on rice in storage may account 
for the greater susceptibility of older rices 
to the various treatments described. 

A. K. Y. 


Treatment of Opium Habit with Lecithin. 

A VERY important contribution towards 
treatment of opium addiction has been 
made by Wen-chao-Ma and co-workers at 
the suggestion of Dr. J. HengLiu, Chairman 
of the National Opium Suppression Com- 
mission, China. {F. F. A. T. If., Nanking, 
1934, Yol. II, 381-387.) 

The authors observed that opium smokers 
can secure comfortable and spontaneous 
cure by means of lecithin diet. A daily 
dose of 60-90 gm. of lecithin from Soya bean 
took from 3 to 6 wneks and sometimes more 
to break the habit. Soya bean lecithin wras 
found to have advantage over egg yolk 
preparation in that it is less expensive and 
is said to be more easily assimilated. 

Lecithin does not have the property of 
directly suppressing the symptom. It has 
been observed that in serious cases of opium 
addiction, the amount of lipoid material in 
the body cell is reduced to nil, while in 
moderate cases there exists a fair amount 
and in light cases a relatively big amount. 
When lecithin is administered orally, the 
lipoid material is gradually increased with 
the exteinal manifestation of corresponding 
subsidence of the craving symptom and an 
amelioration of the opium habit. The 
patients treated with lecithin diet had no 
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disturbance in bowel movement, their appe- 
tite was good and they increased in body 
weight. They enjoyed a sound sleep and 
felt happy throughout the treatment. 

According to the authors, lecithin treat- 
ment affords a means of suppressing opium 
habit without the use of military force or 
elaborate hospital equipment. 

N. 0. D. 


Transmissibility of Tobacco Mosaic Virus 
by Aphids. 

It being fairly well established that heavy 
infections with tobacco mosaic in tobacco 
fields are not attributable to the dissemina- 
tion of the virus by aphids from tobacco 
to tobacco, the possibility of transmission 
by aphid agency of the virus from other 
host plants is investigated by Tsme A. 
Hoggan (J. of Agr. Research, Yol.'49, hlo. 12). 
Out of the eighteen hosts tested, transmission 
w'as obtained only from the tomato, occa- 
sional infections developed in eight and no 
infection at all from tlxe others. The posi- 
tive results were however rather insignificant, 
as only one aphid out of 129 caused infection 
even in the best of the three species of aphids 
used as carriers. It is concluded that it is 
unlikely that any appreciable amount of 
dissemination of tobacco mosaic is brought 
about by aphids, except perhaps from the 
tomato. 


The Relation of Plant Characters to Yield 
in Sorghum. 

CouEELATiON studics of eight different plant 
characters as related to yield of grain per 
plant in respect of two irrigated and three 
rain-fed varieties of sorghum, carried out 
over a series of two seasons in Coimbatore 
by G. IST. Rangaswamy Ayyangar and his 
assistants, bring out certain characters as 
reliable indices in selecting for high yield 
[The Indian Journal of Agricultural Science, 
Vol. Y, Part I). The diameter of peduncle, 
weight, length and thickness of earhead and 
straw w’^eight have given high positive 
correlation values. The weight of 100 grains 
has given high correlation values in the case 
of the irrigated varieties and low values in 
the case of the rain-fed varieties. The 
len^h of peduncle is either not correlated or 
is negatively correlated with yield. In the 
two irrigated varieties, the duration of the 
crop was also studied and was found to be 
negatively correlated with yield. A review 


of the previous work on the subject both in 
India and outside is also given, the conclu- 
sions of the authors being in general agree- 
ment with those of the workers in Bombay 
for all the characters common to both the 
studies. 

A. K. y. 


A Further Note on the Feeding Mechanism 
of G hirocephalus dlaphanus. 

H. G. Gannon in the above paper {Proc. 
Roy. SoG. Loud., E, 1935, 806, 455) describes 
the feeding mechanism of CMrocephahis 
and largely agrees wltli the description given 
for Anostraca by Eriksson [Zool. Bidr. 
Uppsala, 1934, Yol. 15, p. 23). There are, 
however, two important points in which 
Cannon differs from the latter author and 
they are (1) the method of production of 
the oral food current, and (2) the function 
of the labral gland. According to Eriksson, 
the current is a continuous stream while 
Cannon maintains that it is an intermittent 
one. As regards the labral gland, Eriksson 
believes that the secretion of the gland 
agglutinates the extra food matter to be 
thrown away, while Cannon is of opinion 
that the glandular secretion is helpful in 
aiding Cliirocephalus in binding the food to 
be eaten. Moreover, the author has been 
able to show by suitable staining, the exist- 
ence of an anteriorly-directed food ciirrent. 
With regard to the labral gland secretion 
he notes that “a part of it oozes round the 
sides of the labruni and forms a mass under- 
neath the head region and mouth, while a 
part of the secretion passes backwards 
beyond the tip of the labrum w-here it is 
sucked against the inner surface of the 
anterior trunk limbs.” Here it converts the 
anteriorly-directed food current into a 
groove. 


Origin and Nature of Nucleolus. 

Mary S. Gardiner {Quart. J. Micro. 
Scl., 1935, 77, 308) has examined the 
structure and behaviour of the nucleolus 
in a number of plants and animals. Using 
Feulgen’s technique, the author has come to 
the conclusion that the nucleolus is not chro- 
matinic and that it is albuminoid in chemical 
composition, probably closely allied to 
''formed yolk”. Its significance in regard to 
secretory activity of the cell is considerable 
and is by no means an accumulation of waste 
matter. Its absence in cells where there is 
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no secretory activity like the oogonia and 
spermatogonia and spermatocytes of Limulvs 
and Tenehrio points to a definite correlation 
between the nucleolus and secretory activity 
of the cell. And the transformation it 
undergoes during the process of vitellogenesis 
when it becomes vacuolated and finally 
disappears also points to the same conclusion. 
Cells of most plant tissues are to be considered 
secretory and the universal presence of a 
nucleolus in these cells emphasises this idea. 


The Autonomic Nervous System of 

AmpJiioxus. 

Prof. J. Boek’s paper (Quart. J. Micro. 
.Sei.j 1935, 77, 308) describes the enteric 
nervous system of AmpMoxiis lanneolatus. 
Amphioxus has been often denied a 
sympathetic nervous system comparable 
with that of higher vertebrates. The 
author has, however, found in the walls 
of the intestine a nerve plexus comparable 
with the plexus of Auerbach of higher 
vertebrates and a more delicate nerve xdexus 
analogous to that of Meissner is also reported. 
The ganglion cells and their synaptic con- 
nections with pre- and post-ganglionic nerve 
fibres all recall the sympathetic system of 
higher vertebrates. The entire plexus is 
connected with the central nervous system by 
visceral nerves and dorsal roots. 


Relations of Anorthosite to Granite. 

In connection with the sixteenth Inter- 
national Geological Congress, a very instruc- 
tive excursion was conducted to the Avell- 
know'n anorthosite areas of Adirondacks and 
Duluth. A comparison of the rock types 
from the above areas has been made by 
F. F. Grout and W. W. Langley (Journal 
of Geology^ Vol. XLIII, No. 2). The difference 
between the two is due to the intense 
deformation of the Adirondack rocks, during 
or after crystallisation developing granulation 
and showing minerals and structures charac- 
teristic of metamorphic rocks. At Duluth 
the rocks have sulfered little or no deforma- 
tion and therefore, in common with otlier 
anorthosite areas, the granitic phase of the 
magma seems to have evolved from gabbro 


magma sometime after the anorthosite was 
formed. After a very careful study of these 
rocks both in the held and in the laboratory 
they have suggested that both the granite 
and the anorthosite are related to gabbro, 
but not differentiated directly from each 
other. 


The Vitamin A Content of Certain Sweet 
Potato Varieties. 

Very marked differences in the Vitamin A 
content of different varieties of the sAveet 
potato {IpoYnora batatas) are disclosed as 
the result of a study of hve varieties com- 
monly grown in Tennessee (J. of Agr. 
Eesearehj Vol. 50, No. 2) by F. L. MacLeod 
and his students. The differences were of 
the following order, vk., 13,500 units, 900 
units, 1,800 units, 9,000 units and 4,500 units 
X)er pound respectively by the varieties 
Nancy, Hall, Triumph, Bouthern Queen, 
Porto Eico and Yellow Jersey. It is also 
brought out that the Vitamin A content 
materially increases by the storage of the 
potatoes for twn months or more, the Porto 
Eico increasing from 9,000 to 29,000 units 
and the Yellow Jersey from 4,500 to 18,000 
units by this process. The observation 
made in previous 'work that the Vitamin A 
content increases with the depth of jpigmenta- 
tion of the varieties is also confirmed. 

A. K. Y. 


Crystalline Insulin. 

By their new method of crystallisation of 
insulin hydrochloride from buffer solu- 
tion, Scott and Fisher (Biochem. J. 
1935, 29 , 1048) have shown that different 
samples of insulin hydrochloride having an 
ash content of 0-02 per cent., crystallised 
from an ammonium acetate buffer solution 
by means of zinc, cobalt or cadmium, showed 
constant values for the respective metals. 
The average ash content of each insulin salt 
was proportional to the atomic weight of 
the metal, and these facts indicate that 
crystalline insulin contains the metals as 
chemically combined constituents and not 
as impurities. 
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Science Notes. 


Two Charophijtes from .Kolhap}(r {S. M, C .). — 
Mr. S. A. Parandekar, Rajaram College, Kolhapur, 
writes : — Among the flora of Kolhapur two species 
of Ohara have been recently observed and identi- 
fied as Char.i brachypus. A. Br. and Ohara 
corallina with the help of the key published by 
Allen (Oharophyte Motes from Gonda, U.P", 
J. Bomhaij Nat. Hwt. Soc.^ 30, 589). The Charo- 
phytes from Kolhapur have not been so far 
recorded and studied, although about twenty 
species have been reported from Deccan. The 
report of the occurrence of the two charophytes 
might therefore prove of interest. 

Chara brachypus A. Br. has been already 
reported from Bombay (Salsette island) by Dixit 
Ind. Bot. Soc.. 10, 205) and by Allen from 
Gonda, IT.P. 

Chara corallina (which is not so abundant 
here as the other species) has been also recorded 
from Gonda by Allen, but not by Dixit from 
Bombay. 

I am thankful to Mr. G. 0. Allen, and Prof. 
S. C. Dixit, who have worked on Indian Charo- 
phyta, for informing me that Charophytes from 
Kolhapur have not been so far reported. 

:i: :!: :!! 

Aivards of Silver Jubilee Medals . — We have 
great pleasure in felicitating scientists of India 
who have been decorated with Silver Jubilee 
jVIedals on the occasion of the recent Jubilee 
Celebration of TI. M. the King-Emperor. The list 
given below is, however, incomplete. 

Dr. P. K. Acharya, ni.n.. Ph.i)., D.Litt.; S. P. 
Agharkar, Esq., m.a., pIi.d., f.l.s.; Rai Sahib 
Arthaballah Mahant; S. N. Bal, Esq., M.sc., Ph.D.; 
Dr. Baini Prashad, p.sc., f.r.s.e., f.l.s., etc.; 
D. V. Bal, Esq., Ta.Ag. (Hons.), A.i.c., r.c.s.; A. C’ 
Banerji, Esq., m.a. (Cantab.), M.sc.; S. B. Belekar, 
Esq., M.sc.; D. Bhattacliarji, Esq.; C. C. Calderj 
Esq., B.sc., B.sc. (Agric.), F.B.S.; H. Crookshank, 
Esq., B.A., B.A.I. (Dp-b.); J. E. Dastur, Esq., m.Bc., 
I.A.S.; M. L. De, Esq., m.a., i.e.s.; Deoras, Esq., 
M.sc.; Dr. H. B. Dunnicliff, M.A., D..sc., F.i.c.; 
Sir L. L. Fermor, O.B.E., a.r.s.m., d.sc., p.k.s., 
etc.; Dr. 0. S. Fox, D.sc. (Birm. ), M.i.Min.E., p.g.s., 
etc.; Babu S. K. Ganguli; Rao Sahib S. M. Godbole, 
M.sc.; Dr. F. IT. Gravely, D.sc.; Dr. A, M. Ileronj 
D.sc. (Edin.), p.g.s., f.r.g.s., etc.; Dr. S. L. Bora, 

D. sc., P.R.S.E., etc.; Jamaluddin, Esq.; Gurudatta 
Karwal, Esq.; R. P. Khosla, Esq.; Dr. Iv. Krishna- 
murthi, d.sc.; D. N. Mehta, Esq., b.a. (Oxon.); Dr. 

E. P. Metcalfe, d.sc., F.inst.p.; M. A. Moghe, Esq., 
M.sc.; Dr. A. L. Karayan, D.sc., P.inst.P.; Dr. 
B. K. Narayana Kao, B.A., m.b.c.m., m.r.c.s., 
D.P.H., D.O.; Af. Owen, Esq., M.sc., f.i.p., i.e.s.; 
G. R. Paranjpe, Esq.; M. \V. Sayer, Esq., b.a.. 
Dip. Agri. (Cantab.); D. R. Sethi, Esq., m.a., b.sc.; 
Dr. F. J. F. Shaw, d.sc. (Tmnd.), a.k.c.s., f.l.s.; 
Dr. B. K. Singh, m.a. (Cantab.), d.sc., f.i.c.; 
Rao Bahadur B. Viswanath, f.i.c.: D. N. Wadia, 
Esq,, M.A., b.sc., p.g.s., etc.; Dr. T. S. Wheeler, 
Ph.D., F.I.C., F.inst.p., M. r.chem.E. 

jj: sji iJ; 

Origin., Scope and the Present Position of Potato 
Research at the Agricultural Research Slatiorii 
Nanfa7iad.--T}\e potato was introduced into the 
Nilgiris in the beginning of the nineteenth century. 
As the climate was (luite suitable for its cultiva- 
tion, it gradually extended and the local ryots 


(Badagas) finding the crop most remunerative*, 
took to its cultivation readily. 

The crop now occupies nearly 11,000 acres. 
The potato is a very delicate crop and the ryots 
out of ignorance handled the crop careles.sly and 
consequently deterioration set in rapidly. 

As the crop is of \'ery appreciable economic 
importance in the Kilgiris where it forms the main 
crop raised by the indigenous hill population 
and as its cultivation was threatened to extinction, 
the Government of Aladras opened a Station 
in 1017 for the improvement of potatoes and 
supply of good seeds to the potato growers on 
the Kil gills. 

The Station is situated in the Kanjanad village 
and is 101- miles from Ootacamund on thoGoverner 
Shola Road. The soil in the Station is a poor 
clayey- loam and is typical of that- to be found 
on the Nilgiris. It is all dry land. The Station 
is exposed to the South-AVest monsoon, the violent 
winds of which usually damage the potato liaulms. 
The area of the Station is Ifil acres and that 
under cultivation is nearly 15 acres. 

The chief crop is potato, hut korali and samai 
are grown in rotation n.nd lupin, a leguminous 
crop, is grown as a green manure crop. Two 
crops of potatoes are grown annually the first 
being planted in Alarch-April and harvested in 
August-September and the second sown in 
August-SeptemVjer and harvested in Decemher- 
January. The hulk of the area is planted to 
first or main crop in the month of IMarch -April. 

Up to 1933, the work on potatoes was carried 
on in a restricted scale and was confined to the 
testing of improved, varieties of potatoes, metliod 
of cultivation and manuring for the purpose. 

The Government of Aladras approcached the 
Imperial Council of Agricultural Research for a 
grant for expansion of research work on jDotatoes 
chiefly with the object of breeding new varieties. 
The Im.perial Council of Agricultural Researcli 
accepted the scheme and sanctioned a grant of 
Bs. 19.995 spread OA’-er a period of 5 years for 
research work on potatoes. 

The work commenced from June 1933. A 
detailed study of the Botanical characters of all 
the varieties grown at this Station was made and 
a list of varieties that produce and retain, flowers 
and those that bear visible pollen have been 
worked out. 

Inter- varietal crosses have been carried out 
successfully and as many as 7 crosses have been 
obtained. The seedlings have been raised and 
arc awaiting further study^ and selection of .suitable 
types for cultivation. It is hoped that some of 
them may prove better than tlie existing varieties 
and a few may be fit for cultivation in the plains 
a s well. 

:|: t- 

Conibing of Good Qualitg Indian Cottons . — 
The Publicity Officer, Indian Central Cotton 
Committee, writes : — There is enough evidence 
to show that the present-day tendency in the 
cotton textile industry lies in the increased produc- 
tion of yarns of finer counts. This can be 
achieved either by using superior quality cottons 
or by subjecting cotton of a given quality to some 
such mechanical treatment as will appreciably 
raise its spinning performance. 
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Among the latter the most effective method now 
available is that known as combing. This method 
consists essentially in the extraction by the 
combing machine, of a known percentage of the 
relatively short fibres which are to be found to a 
greater or less extent in all cottons. The combing 
process besides serves to parallelise the fibres 
which results in a greater regularity and higher 
strength of the yarns. It also serves to reduce 
such undesirable features as neps from a cotton. 

Hitherto the combing process has been 
almost exclusively restricted to tlie long staple 
non-Indian cottons. This restriction is presum- 
ably based on the assumption that combing, witli 
its consequent rejection of a large percentage 
(generally from 15 to 25 per cent.) of the fibres, 
is economically suitable for such cottons only. 
In order to examine the limiting performance, 
as a result of combing, of Indian cottons and to 
test, among other things, the validity of this 
assumption, a series of experiments w^ere carried 
out at the Indian Central Cotton Committee’s 
Technological Laboratory, Bombay. Tour Indian 
cottons of good quality were selected for these 
experiments. Each cotton was combed to the 
extent of 20 per cent, and 20 per cent, and spun 
into appropriate counts of yarn on a ring frame 
using the ordinary and a high draft system of 
spinning. The comber wastes extracted from 
these cottons were respectively mixed with four 
Indian cottons of suitably low quality, and the 
mixtures were spun into carded yarns of appro- 
priate counts. 

These tests form the subject of a Technological 
Bulletin (Series A, No. 27) of the Indian Central 
Cotton Committee. The bulletin comprises five 
sections and a comprehensive appendix and 
contains sucli items of practical interest as a 
description of the cottons and the machinery used 
in these tests and full details of treatment accorded 
to each sample. The results obtained are suitably 
tabulated and include particulars of fibre-proper- 
ties, yarn test results, waste percentages, yarn 
breakages during spinning, and the strength, 
evenness and neppinoss of the yarns spun from 
the various samples. 

The joint authors, Mr. R. P. Bicliardson, f.t.i., 
and Dr. NTazir Ahmad, M.sc., Ph.D., F.inst.P., 
discuss the implications of the various results at 
some length and they offer the chief conclusions 
drawn from them in the form of a summary. 

The work embodied in tliis bulletin is a valuable 
contribution to the subject of cotton combing 
and in its lU pages will be found much data, of a 
specific character, wliich will be of great 
value to the practical spinner. The bulletin is 
available to the public at a nominal co,st of Re. 1. 

5i! 5»e 

T/je Mysore Velcrhiary Medical Assoclaliou^ 
Bangadore . — The seventh annual conference of 
the Association was held on 22nd, 2.3rd 

and 21 th .Tune D.'ir). SirK. P. Putfanna Chetty 
in opening the Conference eulogised the part 
played by the Veterinarian in the r\iral economy 
of the country an»l stressed on the i^oint that 
control over the supply of wholesome milk and 
meat should be handed over to the Veterinary 
authorities. He hoped that every taluk in the 
State would soon be provided with a Veterinary 
dispensary. In referring to Veterinary Eesearch 
he pointed out the importance of co-operation 
between the Medical Department and the Veteri- 


nary Department as both the Sciences were 
inter-dependent in matters of experiments on 
animals and their applicability to human beings. 
He also referred to the progress shown in the 
production and preparation of sera and vaccines 
at the Mysore Serum Institute, which are largely 
and effectively used both in and outside the 
State. 

Mr. K. Krishnaiengar, Superintendent, Mysore 
Civil Veterinary Department, welcoming" the 
delegates to the Conference pointed out that the 
members of the Veterinary profession in ]\rysore 
had succeeded in reducing the incidence of cattle 
disease to the lowest j)ossible minimum by 
promptly adopting measures of control. He 
impressed on the members the need for further 
educating the private owners as well as the 
public bodies in the hygienic maintenance of 
live-stock. He further observed that no one was 
better qualified than the Veterinarian to be in 
charge of Inspection of milk and meat which 
are two of the most important foods of human 
beings. lie deplored the apathy of the local 
bodies on this question as they do not seem to 
have yet realised the importance of such work. 

Major B. W. Simpson in his inaugural address 
hoped that before long the Veterinary Depart- 
ment would he made an independent unit. Apart 
from his capacity to treat the sick animals and 
prevent the spread of contagious diseases the 
Veterinarian is well (jualified to inspect animal 
food products, to certify for their wholesomeness 
and purity and thus prevent diseased moat and 
milk being sold. The Veterinary Surgeon in 
western countries x^lays an important role in 
matters 1 ‘elating to public healtli. He also 
referred to the live-stock trade wliich is one of 
the chief trades in Mysore amounting to a cr*ore 
of rupees every year and made mention of the 
good work that is being turned out in the Cattle 
Breeding Station at Ajjampur, in the matter of 
improvement of live-stock. Me next referred to 
Poultry Farming and congratulated tlie Govern- 
ment of Mysore on sanctioning funds for the 
purpose at Dodballapur and suggested that the 
breeding of poultry sliould be taken up in right 
earnest as it is indeed a profitable and useful 
concern. 

Two resolutions were passed, one for the supply 
by the Government, of good breeding bulls and 
biilTaloes to village panchayats to improve the 
breed of the cattle in those parts and the other 
for awai*ding a gold medal every year to tlie 
member who is adjudged to Iiave done original 
scientific work. 

On the second day twelve papers were read — 
Important among which worc( 1 ) “ i ^ocal Amesthesia 
with Planocaine”, (2) ‘'Variola in domestic 
animals, with special reference to Sheep-pox” 
and (8) “ The Veterinarian’s role in. public health”. 

The members of the Association visited the 
Mysore Serum Institute on the 3rd day of the 
sessions where lectures and demonstrations were 
held on “The recent advances in the preparation 
of biological products” and “Epidural Anaes- 
thesia” in animals. In the afternoon the repre- 
sentatives of the General Electric Company 
demonstrated the uses of the portable “X-Pay” 
set in animal practice. 

The session came to a close after the depart- 
mental conference at which important matters 
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pertaining to the working of the Civil Veterinary 
Department in Mysore, were discussed. 

I!: =1: 

Lady Tata Memorial Trust, — The Trustees of 
the Ijady Tata Memorial Trust have announced 
the following Indian Scholarships for the year 
1935-36, each of the value of Rs. 150 per month, 
for scientilic investigations having a bearing on 
the alleviati on of human suffering, on the occasion 
of tlie fourth anniversary of the death of Lady 
Tata. 

(1) Mr. M, C. Datta, m.sc., to study the role of 
nutrition and the effect on the body, of mineral 
contamination of foodstuffs during cooking* and 
storage. (2) Mr. K. N. Gaind, M.sc., to synthe- 
sise new compounds possessing local anaesthetic 
properties. (3) Mr. M. C. Nath, m.sc., to carry 
out chemical and biological analyses of proteins 
of Indian foodstuffs. (1) Mr. Y. V. Sreenivasa 
Eau, M.sc., A.i.i.sc., to study the proteins of 
Indian foodstuffs, chemical and biological analyses 
(at Halle, Germany). (5) Mr. E. Chakrabothy, 

M. sc., to investigate nutritional problems of 
Indian foodstuffs with special reference to Vitamin 
O. (C>) Mr. N. -B. Das, b.sc., for work on the 
Oxytocic hannone and on oxidation -red action 
systems in the body (at Stockholm). (7) Mr. T. 

N. Ghosh, M.sc., A.I.I.SC., for research on the 
preparation of new anti -mala rials. (8) Mr. II. 8. 
Mahal, M.sc., to work on the anthelmintics, 
synthesis of substances and examination of 
Indian plants having anthelmintic properties. 

(9) Dr. B. K. Nandi, iii.sc., ph.D., a.t.c., x>o work 
on the synthesis of anti-malarials on the line of 
plasmocliin and atebrin types (at Oxford). 

(10) Mr. IT. B. Sreerangachar, M.sc., a.i.i.sc., to 
investigate the growth-promoting and anti- 
anaemic properties of liver. 

The trustees have also made eight international 
awards for research in diseases of the blood with 
special reference to leucaemias. 

t- 5!= t- 

Praonaihtt N’cdh Bose Memorial Medal . — The 
Council of the Asiatic Society of Bengal has 
adopted the following regulations regarding the 
award of the medal : — (1) The Medal shall be 
awarded every three years at the Ordinary^ 
Annual ^Meeting of the Asiatic Society of Bengal 
in February. (2) The Medal shall be bestowed 
on a person, who, in the opinion of the Council, 
has made consx>icuously important contributions 
to practical or theoretical Geology wdth special 
reference to Asia. (*3) The General Secretary 
shall, at a meeting of the Council preceding the 
Ordinary Meeting in November, place before the 
meeting the names of at least three Geological 
experts and three members of the Society for 
consideration. The Council shall then proceed 
to appoint an Advdsory Board of not less than 
three members selected from the list placed 
before them provided that the Council, for 
special reasons, shall be entitled to select persons 
outside the list. The Advisory Board shall 
always include two Geological experts and the 
General Secretary shall be an ex-officio member of 
the Board. (4) The Ad^dsory Board shall be 
termed ‘"The Pramatha Nath Bose Memorial 
Medal Advisory Board.” The Board shall 
appoint a Chairman from amongst its members 
who shall have a casting vote (in addition to his 
own vote) in the event of the number of votes 
being equally divided. (5) The General Secre- 


tary shall call a meeting of the Advisory Board 
on the first convenient date subsequent to the 
first Monday of December, at the same time 
requesting members to bring with them to the 
meeting a detailed statement of the work or 
attainments of such candidates as they may 
wish to propose. The General Secretary shall 
also place before the Board for consideration 
detailed statements of the work or attainments 
of any other candidate submitted by any Fellow 
of the Society. The Board shall make sucli 
arrangements as may be necessary for the selec- 
tion of a name to be submitted to the Council 
at their December meeting. ((>) Notwithstand- 
ing anything determined in these Eegulations, it 
shall be within the competence of the Board to 
abstain from the selection of any name to be 
submitted for the year and to report accordingly 
to the Council, in which case, provided the 
Council concurs, the award for the year shall 
lapse and shall be postponed to the next following 
year to be determined in the manner prescribed 
in the above rules, and, if necessary, deferred 
again year by year, until an awarcl be made, 
the period mentioned in Rule 1 in such case to 
he reckoned from the date of the award. 

* 

The University of Madras lias conferred the 
degree of Doctor of vScience (D.Sc.) on (1) Mr. 
A. V. Varadaraja Iyengar, M.sc., (2) Mr. P. P. 
Pillai, M.sc., (3) Mr. C. Samhasiva Rao. M.sc., 
and Ct) Mr. 0. P. Gnananiuthu, m.a. Mr. V. 
Ivrishnan, M.A., has received the degree of Doctor 
of Philosophy (Ph.D.). 

sit :l: 

d'lvo Inscriptions from Baralrar . — At the ordi- 
nary meeting of the Asiatic Society of Bengal, 
held on the 1st July, Dr. S. N. Ghakravarthy 
read a paper on the two inscriptions 'wliich are 
found on the “right door- jamb of the Ganesha 
temple in the Begunia group of four teniple.s at 
Barakar in the Burdwan District”. He discussed 
the previous literature referring to the dfite of 
the inscriptions and believes that on pahno- 
graphical grounds, Saka 1468 or 1498 should be 
preferred. The Pahcographical evidence was 
discussed at length and the transcription and 
translation of the inscription \vere also given. 

sj: ;jj :i: 

It has been proposed to present Rajasevasaktha 
Rao Bahadur S. Krishnaswuamy Iyengar, M.A., 
rh.D., P.A.S.B., formerly Professor of Indian 
History and Archaeology, University of Madras, 
with a commemoration volume of papers eontri- 
huted by scholars both in India and abroad', 
engaged in the field of Indian Historical and 
Archaeological learning and research, on the 
occasion, of his sixty-fifth birthday (loth April 
1936). An appeal signed by S. Radhakrishnan, 
Dr. Surendranath Sen, Dr. P. K. Acharya, Dr. 
Radha Kumud Mukherjee and a number of others 
has been issued, calling for donations tov^ards 
the cost of printing the volume. All communica- 
tions may be addressed to Mr. C. S. Srinivasa- 
chari, M.A., Professor of History, Annamalai 
University, Annamalainagar, or to Professor 
V. Rangacharya, M.A., L.T., ‘SSri Rangadaman,” 
Lloyds .Lane, Royapettali, Madras. 

* ;i: 

Rao Bahadur K. V. Rangaswamy Iyengar has 
been appointed Principal of the College of the 
Benares Hindu University. 
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Rt. Hon’blo V. S. Sreenivasa Sastri has been 
appointed Tice-CharLcellor of the xlnnamalai 
University. 

-1: 

Eao Bahadur T. S. Yenkatarauian will repre- 
sent India at the World Sugar Conference to 
be held at Brisbane, Queensland, in the last 
week of August. 

It is understood that Dr. (Miss) E. K. 
Janaki Ammal will attend thi Botanical 
Conference to be held at about , the same time 
in Cambridge. 

Dr. Issac, Second Imperial Entomologist, 
Pusa, will attend the Impet-ial Entomological 
Conference in London, after which he will visit 
the United States, Porto Pico and Hawaii 
Islands with a view to study the methods of 
Pest Control in regard to Sugarcane. The prob- 
lem has acquired importance and urgency in 
view of the fact that considerable damage is 
being caused to sugarcane in United Provinces, 
due to insect pests. 

i!c :i: 

Sir S. Padhakrislman left India for Geneva to 
attend the forthcoming meeting of the Interna- 
tional Committee of Intellectual Co-operation on 
15th July. The meeting is expected to last 
for a week. Sir 8. Badhakrislinan will visit 
Oxford, and is expected to return to India in 
August. 

:U :U ;K 

It is understood that Dr. C. P. Turner, Ph.D., 
Chairman of the Institute of Technology, 
Cambridge, Mass. (U.S.A.) has been appointed 
by the Calcutta University to deliver a course 
of six lectures on the following subjects relating 
to “Organisation of Health Education”: — 
underlying principles in health education ; con- 
struction of cuiTiculuni in health education ; 
and school practices of health education. 

;!: :i: :!: 

Plincipal P. Seshadii, Rao Bahadur Tliakur 
Chain Singh, Educational Minister, Jodhpur 
State, Principal A. A. C. Harvey and Principal 
F. Cr. Pearce, will constitute the delegation to 
the World Conference on Education. The Con- 
ference will be held at Oxford from August 

10th to 17th and Principal P. Sesliadri will lead 
the delegation. 

:|: --I: 5l: 

Professor Brauner, i)roininent Ozecoslovakian 
chemist, died in February at the ago of 80. He 
was well known for his researches on the periodic 
system of elements. He was a pupil of Bunsen 
and Rowe, and by collaborating with Ramsay, 
Richards, Baxter, Dixon and Mendel eeff, he 
became a prominent figure in inorganic and 

analytical chemistry. It was due to him that 
oxygen was adopted as the basic element in 
calculating a.tomic weights. His researches were 
mainly confined to the rare elements and as a 
result of his work, beryllium, was placed in the 
second group of the periodic table. 

According to an Associated Pies 3 message the 
Covernment of Travancore are contemplating 
the starting of a factory for refining china clay 
and manufacturing porcelain at Kundara, near 
(hiilon. The deposits of china clay at Kumbalom 
have been found to be of the standard quality. 
The deposits cover an area of over 30 square 


miles. It is reported that cheap skilled labour 
is also available. 

From a report appearing in the H mdu, it is under- 
stood that proposals are submitted to the Govern- 
ment of Travancore for establishing a separate 
Fisheries Department instead of its being attached 
to the Agricultural .Department as at present. 
Canning and cold storage are to be introduced ; 
it is suggested that deep sea fishing should be 
started and the fish canning should be improved 
on scientific lines. 

The Department now maintains four fishery 
schools where fisher boys and girls are given 
elementary schooling and the special fishery 
school at Karungapalli is making steady progress. 
Improvement and expansion of the schools, 
and the establishment of a library, museum, and 
laboratory are also under contemplation. 

The State has a fishing population of one and 
a half lakhs. 95 per cent, of the population 
eat fish and the foreign trade in fish amounts 
to 40 lakhs, and a maritime state like Travancore 
affords an almost untapped source of wealth in 
fisheries. 

Manurial Research in Travancore . — Among the 
important manurial experiments which are in 
progress in the State, mention may be made 
of (1) the effect of phosphatic, nitrogenous and 
general manures on paddy cultivation in South 
Travancore. Superphosphates have given the 
highest yield; (2) comparison of the values of 
artificial manures and green manures on paddy; 
and (3) improvement of alkali soils by the appli- 
cation of special green manures. 

:)s * 

The research work done in India on sugarcane 
both in its agidcultural and manufacturing .side 
since H)32, was reviewed at a recent meeting of 
the Sugar Committee of the Imperial Council 
of Agricultural Research. The review shows 
that the p3*ogress made has not kept pace with 
anticipations and that if the present rate was not 
accelerated India would not be able to stand on 
her own legs within the period of protection. 
The paucity of funds for sugar research and the 
fact that the Central Research Institute had not 
been started early enougli are the two causes 
responsible for the slow progress. 

>t« ij! Sl« 

The TerminoJoq a of TlluminaUon and Vision. H. 
M. Stationery Olfioe. Price (id. net. — This paper, 
of wliich an up-to-date revised edition is now 
issued, contains definitions and clear explanations 
of all the common physical, physiological and 
ophthalmic terms used in the study of the problems 
of illumination, the understanding of which is 
essential to all who wish to follow tlie rapid 
progress now being made in their solution. 

:|: s(: :|: 

Research in Tuhercnlosis . — It is understood that 
the Italian Fascist National Federation against 
Tuberculosis has lolaced six scholarships at the 
disposal of the International Union against 
Tuberculosis of Paris at “Carlo Forlaniani” 
Institute in Rome for the session from November 
15, 1935 to July 15, 1936. 

These scholarships are intended for foreign 
medical practitioners who are already familiar 
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with tuberculosis problems, and who wisli to 
improve their knowledge in this branch of medicine. 

5lt * ^ 

Occupational D is eases. ~~-Certa>m occupational 
diseases, e.g., silicosis, arsenic poisoning, patho- 
logical manifestation due to radium and other 
radioactive substances, epitheliornatous cancer of 
the skin, will, it is understood, be added to the 
list of diseases now coming under the convention 
regarding workmen’s compensation for occupa- 
tional diseases. The most important of these ^ is 
silicosis, which is associated in other countries 
with gold mining and with many common indus- 
trial processes of whicli sand-blasting, manufacture 
of china glass and pottery and stone cutting are 
examioles. Silicosis cannot ordinarily be diagnosed 
definitely except by well-equixiped radiological 
apparatus, and the Government of India according 
to an Associated Press message have_ started 
enquiries regarding- the availability of facilities for 
such tests in the various industrial areas. 

* :l= 

Sir Asutosh Alukherjee Memoy'ial Institute . — 
The Minister of Education, Bengal, performed the 
opening ceremony of the I\Iemorial Building on 
June 29th. The building will noo only house the 
Institute but the Asutosh College founded by him 
at the beginning of the present century. “It 
would be a meeting place for people of all nation- 
alities, united by a permanent bond of fellowship 
based on honourable understanding and determin- 
ation to advance the be.st interests of the province 
and the country.” 

SH 

Royal Institute of Science, Bombay. — Prof. 
B. n. Dastur, Head of the Botany Department, 
has gone on deputation as Plant Physiologi.st 
under the Indian Central Cotton Committee, 
Lyallpur (Punjab). 

Mr. G. y, Jadhav of the Chemistry Department 
has sailed for higher studies in the. Univer.sity 
of Manchester as one of the Sir Mangaldas Nathu- 
bliai Scholars of tlie Bombay University. 

As a result of Scientific Exhibition organised by 
the Institute in December last in aid of Bombay 
Hospitals a net sum of Rs. 17,500 has been made 
over to the Hospitals Fund Committee. 

The staff and students of the Institute have 
collected about Rs. 250 in aid of the Quetta 
Earthquake Belief Fund. 

^ * sic 

The aluminium globe in wdiich Professor 
Piccard and M. Max Cosyns made their second 
ascent into the stratosphere three years ago was 
presented to the South Kensington Museum, 
London. The actual presentation was performed 
by M. Jean Willems, wlio was accompanied by 
the two scientists. 

Hi * 5|s 

Sir E. Shackleton’s famous ship, the Quest'" 
will leave shortly for the Arctic carrying an 
expedition which will explore the area of latitude 
70° for geographical purposes. The expedition 
will be led by Mr. F. L. Wager, who will be 
accompanied by his wife. The second in com- 
mand is Mr. Court Aulo, who, four years ago, 
spent the whole of one winter alone in a remote 
part of Greenland, snowed up in a small hut. 

5jc 

Microinvarium . — The inicro vivarium which, ac- 
cording to Dr. Frank Thore, is the “biological 
analogue of the Planetarium,” is a highly useful 


instrument for clear and effective instruction in 
biology and therefore constitutes an indispensable 
complement to laboratories, museums or botanical 
and zoological gardens. In a paper api^earing in 
the Educational Screen, April 1085, Dr*. Georg 
Roemmert has given an account of this device. 
The micro vivarium exhibit attracted a great 
deal of attention at the Century of Progress. ‘Tn 
the micro vivarium the micro -projection method 
has been used on a large scale for the first time. 
This method shows essentially the same things 
as we otherwise x)erceive in a microscope. The 
image is produced from the object itself, by the 
objective of the microscope with all its colours 
and movements. The difference is simply that 
in micro-projection the picture, in huge magnifica- 
tion, appears on a screen, and consequently ob.serva- 
tion on a microscope is rendered superfluous. 
The great advantage of this method for popular 
presentations is that explanations can be given 
once only for all observers and there is no necessity 
for unpractised layman to manipulate the micro- 
scope. Moreover, objective demonstration in the 
enormously magnified field of vision, over one 
yard in diameter, leaves behind an unforgettable 
impression.” 

'Jf :\i Hi 

A(mording to a Calcutta nies.sage three earth- 
quake shocks, one of considerable intensity were 
felt at Siliguri, Bengal, on Thursday, the 4th 
July. No loss of life or damage to property 
has been reported. Shocks were also felt at 
.Kalipong and Jalpaiguri in the Dinajpur District. 

•-i: H: H: 

T.io second meeting of the Imperial Sericultural 
Committee will be held at New Delhi on Wed- 
nesday, October 30, 1935. The meeting will 
consider the progress of the schemes, which have 
been initiated recently with the aid of the gi*a.nt 
given by the Crovernment of India for tlie purpose 
and will advise on the allotment of funds available 
for 1930-37. I’lie schemes started in Bengal, 
Assam, IMadras, Bihar and Orissa and Burma 
are designed mainly to increase the production 
of di.sease-free seed. There are also schemes for 
investigation of questions connected with silk- 
w-orm disease. 

'!= A- 

A nno u nee ment : — 

Fifth Congress of the I nter national Society of 
S ug arcane T ech nolog ists ( Brisbane, . I ustra lia, 
August, 1935). — The International Society of 
Sugarcane Teclinolo gists is to meet at Brisbane 
in Australia on the 27th August, 1985. This 
Society, wdiich generally meets once in three 
years and alternately in the Eastern and Western 
hemispheres, has already held four sessions, viz., 
in Hawaii, Cuba, Java and Puerto Rico. The 
one at Brisbane is to he the Fifth Congress of 
this body. 

Visits to experiment stations and excur.sirms 
to factories and sugar plantations have been 
important adjuncts to the meetings of the 
Congress. While the actual sessions at Brisbane 
are to last about a week from 27th August, 
excursions are to occupy a fortnight after" the 
meeting. We learn that leaders of the Sugar 
Industry in Australia are to deliver addresses 
at Brisbane so as to give the delegates to the 
Congress a true perspective of the special condi- 
tions obtaining in the Au.stralian Sugar Industry. 
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One special feature of the industry in Australia 
is the employment of White labour alone. 

The Congress is to consist of eight different 
sections representing* the v'arious aspects of the 
Sugar Industry. In the manufacturing section 
a special feature will be “Sugar boiling with 
particular reference to the refining quality of 
raw sugar”. Plot technique is to receive atten- 
tion on the agricultural side ; and we learn 
tliere is to be a symposium on the very important 
subject of selection of useful types in sugarcane 
breeding. Australia is said to be a land of 
diseases and the Pathological section — including 
virus diseases and quarantine — is expected to he 
particularly instructive. Testing of new varieties 
for disease resistance and control of diseases by 
cultural operations are two of tlie rather attractive 
items in tlie programme of the Congress. 

The Australii^n Governmenb and the Sugar 
Industry are doing their best to render a visit 
to the Congress both comfortable and instructive. 
In India there are as many as 28 members of this 
Society representing the various lines of Sugar 
Research in the country and the Industry in all 
its aspects. About half a dozen delegates from 
India are expected to attend the Brisbane Con- 
gress. 

:|: !l: Jj! 

W'c acknowledge with thanks the receipt of the 
following : — 

“Journal of Agricultural Research,” Vol. 50, 
Nos. I and 5. 

“Journal of Agriculture and Live-stock in 
India,” Vol. 5, No. 2. 

“The Journal of the Roval Societv of xVrts,” 
Vol. LXXIII, Nos. 4805-08'. 

“Biochemical JoiirnaL ” Vol. 29, No. 5, May 
1935. 

“American Journal of Botany,” Vol. 22, 
No. 5, May 1935. 

“The Journal of the Institute of Brewing:,” 
Vol. XLI (Vol. XXXIT, New vSeries), No. (>, 
June 1935. 

“Canadian Journal of Research”, Vol. 12, No. 5, 
Mav 1985. 

“Chemical Age,” Vol. 32, Nos. S80-S83. 

“Berichte der Deutschen Chemisclion Gesell- 
scbaft, ” Vol. OS, No. 0, 

“Ceylon Journal of Science,” — 

Section A, Vol. XII, Part 1. 

„ B, Vol. XIX, Part 1. 

„ 0, Vol. V, . . 

P, Vol. ILL Part 8. 

E, Vol. T, Part 8. 

„ G, Vol. II, Part 3. 
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“The Journal of the Indian Chemical Society,” 
Vol. 12, No. 4, April 1935. 

“Experimental Station Record,” Vol. 72, No. 5, 
May ifes. 

“Journal of Entomologv and Zoology,” Vol. 27, 
No. 1. 

“Indian Forester,” Vol. LXI, Nos. 6 and 7. 

“Forschungen imd Fortschritte, ” Vol. 11, 
Nos. 15-18. 

“Indian Forest Records,” Vol. 20. Pt. 15. 

“Advance Proceedings and Notices of the 
Asiatic Societv of Bengal,” Vol. II, No. 3, June 
1935. 

“National Geographic Society, Stratosphere 
Series, ” No. 1 . 

“Indian Phvsico-Mathematical Journal, ” Vol. 6 
No. 1, April 1935. 

“Monthly Statistics of the Production of Certain 
Selected Industries of India” (Government of 
India Publication), No. 10 of 1934-35, January 
1935. 

“ Department of Scientific and Industrial 
Research : Report of the Chemistry Research 
Board for the period ended 81st December 1934, 
with Historical Introduction and Report by the 
Director of Chemical Research.” 

“Mitteilungen fiber Neuerscheinungen und Fort- 
setzungen ” 1935, No. 3. 

“Proceedings of the Association of Economic 
Biologists, Coimbatore,” Vol. 2, 1934. 

“Acta Phyt-ogeographica Suecica VII. Das ozea- 
nische Element der Strauch-und-Laubllechten- 
Flora von vSkandinavien.” 

“Mathematics Student,” Vol. Ill, No. 1, March 
1935. 

“Medico-Surgical Suggestions,” Vol. 4, No. 5. 

“Scripta Mathematica,” Vol. Ill, No. 2, April 
1935. 

“Nagpur Agricultural College Magazine,” Vol. 
9, Nos. 3 and 4. 

“Nature,” Vol. 135, Nos. 3421-3424. 

“The Journal of the Bombay Natural 
History,”- Vol. 37, No. 4. 

“The Journal of Nutrition,” Vol. 9, No. 5. 

“The Journal of Chemical Physics,” Vol. 3, No. 
0, June 1935. 

“Journal de Ohimie Physique,” A^ol. 32, No. 5. 

“Indian Journal of Pliysics,” Part IV (and 
“Proceedings of the Indian Association for the 
Cultivation of Science,” Part IV). 

“The Indian Trade Journal,” A^ol. CXVII, 
Nos. 1512-1515. 
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Academies and Societies. 


Indian Academy of Sciences. 

June 1985. SECTION A.— C. V. Raman : Oh 
Iridescent Shells. Pari III. — Body-Colours and 
Diffusion-Haloes. — The paper describes a group 
of interesting optical phenomena which have their 
origin in the granular and colloidal stractiire of 
nacre and have no analogue in the optics of 
transparent stratified films, S. Rama Swamy : 
X-ray Analysis of the Structure of Iridescent jSJidls. 
— There is a significant and close correspondence 
between the results of the X-ray investigation 
and the diffraction haloes observed by Sir C. Y. 
Raman. The nacreous layers of all the shells 
consist of aragonite cry.stals oriented with their 
C-axes normal to the surface. Ct. R. Pabanjpe 
AND P. Y. Peshpandk : Dielectric Properties of 
Some Vegetable Oils. — Castor, olive, sesame and 
cocoanut oils both in the pure state and in solu- 
tions in benzene have been studied. K. Needa- 
KANTAM, R. T-J. RA:>rACHANDR.A RaO AND T. R. 
Seshadri : Pigments of Cotton Flowers. Part I . — 
Cambodia (Gossypiuni hirsutum). — The composi- 
tion of the pigment from the flower petals varies 
with the variety, locality and with the sea.son. 
N. B. Bhatt ; High Frequen-cy Spectrum of Mercury 
Vapour. — In the feeble blue discharge conditions 
are more favourable for bringing* out the spark 
lines and some higher members of the arc lines 
both of which are absent in the high excitation 
spectmm. T, 8. Wheeler : The Elecirosiatic 
Poteniial of a Crystal of the Cuprite type. — A simple 
method for the calculation of the potential of 
cubic crystal lattices lias been applied to the 
calculation of the electrostatic potential of cuprite. 

R. S. Krishnan ; Molecular Clusiering in Binary 
Liquid Mixtures.— MolecuJsjV clusters exist not 
only at the critical solution temperature but also 
at temperatures considerably removed from it. 

S. Sastry : On Sums of Poirers. 8. Chow'LA : 
A Theorem on Sums of Poivers icifli Applications 
to the A ddifive Theory ofN umbers [III). K, Ranga- 
SWAMI : The Theory of Normals io a Quadric in 
Hyper space. D. D. Kosambi : Homogeneous 
Metrics. B. Yenicatesachar and L. Si’baiya : 
Platinum Isotopes and Their Nuclear Spin. — These 
results are obtained from an examination of the 
hyperfine .structure of some ten lines in the arc 
spectrum of platinum. 

SECTION B. — N. N. Pastuu, (Miss) R. 
Karnad, B. N. Sastri and A. Yenkatast’bb.a.n : 
Estimation of ZJrea.-- A titrinietric method 

for the estimation of urea, consisting in the 
preliminary hydrolysis by urease and subsequent 
titration of the ammonium, carbonate produced 
by standard alcoliolic HCl in presence of acetone, 
lias been described. G. Narasbiha Murthy’ and 
Y. Subrahmanyan : Investigations on the Role of 
Organic Matter in Plant Nutrition. Part VII. 
Economy of Carbon during Decomposition of Cane 
Molasses in the Swamp Soil. — part of the added 
organic matter pas.ses into the soil sediment and 
the rest wfith the supernatant. During the 
puddling and flooding processes almost the entire 
quantity of the added organic matter is washed 
off by the water. S. C. Yerma : Siiidies on the 
Indian Species of the Genus Echinochasmus, Pari I. 
and on an Allied New Genus Episthochasmus. — 
The presence of a chambered excretory bladder in 
some Echinostomatid genera is reported for the 
first time. A new genus Episthochasmus is created 
from a new species of parasitic Echinostomatid 


from the common dog of Calcutta. The generic 
diagnosis of tlie new genus and the new species 
E. caninum is given. G. N. RaNGaswatmi 
Ayyangar and ixuNHT Krlshnan Nambiar : 
Studies in Doliclios lablab (Roxb.) and [L .). — 
The Indian Field, and Garden Bean. -Tiie 
inheritance of the cliaracters of the bean has been 
studied and reported. B. A. 8undara Iyengar 
AND V. Subrahmanyan : Investigations on the 
Role of Organic Matter in Plant Nutrition. Part 
VIII. Influence of Fermentable Organic Matter 
on the Transformations of Iron in the Swamp Soil. 
--Fairly large ([uantities of ferrous iron were 
brought into solution on adding commercial 
glucose to peaty and laterite soils. The ferrous 
iron is largely present in combination wdth the 
organic acids produced during fermentation. 
Yishwambhar Puri and Bahadur Singh : 
Stud.ies in the Family Amaranthacere . I. The 
Life-History of Digera arvensis Forsk. B. N. 
Singh and K. Kumar : The Influence of Partial 
Pressure of Carbon Dioxide on Photo synthetic 
Efficiency. — The nature of the relationship between 
the supply of carbon dioxide and the rate of 
assimilation by radish leaves, has been studied. 
G. S. Siddappa and V. Subrahmanyan : Investi- 
gations on the Role of Organic Matter in Plant 
Nutrition. Part IX. Oxidation of Organic Matter 
in the Soil and Plant Assimilation . — Treatment of 
soils wdbli minute quantities of chemical oxidisors 
such as permanganate, hydrogen peroxide or 
ferric oxide helps to increase the availability of 
the organic matter of the soil. 

Indian Chemical Society. 

April 1934. Panchanan Neogi and (Late) 
Gopal Krishna Mukherjee : A New Method of 
Preparing Organo- Mercury Compounds of Phenol 
and Aromatic Amines, Part II. K. Madhu- 
sudanan Pandalah : The ''Electron Transfer'" 
Theory Applied to the Reactions in the {Photo- 
graphic) Developing Bath. Mohan Singh : Studies 
on Optical Activity and Chemical Constitution. 
Part I. Optically active Bases and Acids. P. 
Parameswaran Pilt-ay : 0?i Anacardic Acid, 
Part I. Anacardic Acid, and Telrahydro-anacardic 
Acid. P. Paramesw^ara N Pillay : On Anaca.rdic 
Acid, Part II. — The Construction of Tetrahydro- 
anacardic Acid. Bashir Ahmad, Ranchodji Da.ti- 
BHAi I)esai and Robert Fergus Huntiiir : The 
Formation and Stability of Folyhromide Derivatives 
of Heterocyclic Compounds. Part V. — The Bromi- 
naiion of some l-Aryl-imino-Z-aryl-I-keto-D-meihyl- 
tetra-hydrothiazoles and their 5 : iS-dlmethyl Homo- 
logues and some Remarks on the Theory of Singlet 
Linkages. Phqldeo Sahay Yarma and K. S. 
Yenkataraman : Halogenation. Fa.rt X. — Prepa- 
ration of Mixed Halogen Derivatives of Xylenes. 
SusiL Kumar Ray : Paraahor and Chemical 
Constitution. Part II. — The Structure of the 
Triphenylmethane Dyes. Jagaraj Behari Lal 
AND SiKHiBUSHAN DcjTT : A Yellow Colouring 
Matter from the wiid of Adina cordifoiia. Hook. 
Jagaraj Behari Lal and Sikhibushan Dx^tt : 
Chemical Examination of Butea frondosa Floivers. 
— Isolation of a Crystalline Gin coside of Butin. 
B. K. Menon and D. it. Peacock : The Rates of 
Raceniisation of Acids of the type Ri [R 2 )-CH. 
COOH. K. Venkata Giri and J. G. Shri- 
KHANDE : Studies on Salt Activation. Part J.-y 
Influence of Neutral Salts on the Enzyme Hydrolysis 
of Starch. 
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X-Rays in Theory and Experiment. Ey 
Arthur H. Compton. Ph.D., sc.d., ll.d., 
Xobel Laureate and Dr. Samuel K. Allison. 
(Macmillan & Co., 1935.) Pp. 828. Price 
315. 6d. 

This is the second and revised edition of 
Prof. Compton’s well-known book X-Rojjs 
and Electrons first published in 1926. The 
first edition and a revised reprint of the same 
were soon sold out. The present revised 
second edition was announced some two or 
three years agn but as the senior author 
remarks in the preface ‘'attempts at revision 
could not keep pace with the rapid growth of 
the subject”. Prof. Dr. Allison who joined 
in collaboration is a well-knowm authority 
on X-rays, and lias taken the primary 
responsibility for the greater part of the 
present volume, such as X-rays and crystals, 
dispersion and absorption and X-ray spectra. 

The subject-matter is divided into nine 
chapters, appendix and index, comprising 
828 pages. The first chapter gives a wonder- 
fully clear and concise presentation of 
X-rays and their properties written by 
Prof. Compton himseif, bringing out the 
advances in the whole field of X-rays which 
have been treated in detail in the rest of 
the chapters. The second chapter deals 
with the production of X-rays from the 
point of view of different theories and their 
experimental verification. The third chapter 
also written by Prof. Compton is divided 
into four parts and deals wdtli scattering by 
independent electrons, interference with 
scattered X-rays, the corpuscular aspects 
of X-rays and the w^ave-mechanical 
theory of X-ray scattering. Dispersion 
theory applied to X-rays is dealt in chapter 
IV and the study of crystal structure in 
chapter V. Diffraction of X-rays from 
crystals is dealt in two parts from point of 
view" of perfect crystals and second of imper- 
fect crystals. The phenomena of ionisation, 
fluorescence, magnetic spectra, absorption 
and ejection of photo -electrons are treated 
in chapter VII. The next chapter is on the 
interpretation of X-ray spectra and includes 
S3^stematisation, relative intensities as well 
as good discussions on non-diagram lines, 
absorption edges and chemical elfects. The 
last chapter is devoted to a discussion of 
accurate methods of X-ray wave-length 
measurements and their results. It includes 
discussions on double spectrometer measure- 
ments and focussing X-ray spectrographs. 


There are 11 appendices dealing with sub- 
jects like velocity of wave groups, atomic 
structure factors, electronic structure of 
elements and discussions of E^vald’s reci- 
procal vectors which have been found very 
useful in the study of crystals having non- 
orthogonal axes. 

This much-looked-for book is unique in its 
importance and indispensable to advanced 
students in general and research wmrkers in 
particular. It is with great difficulty that 
the authors have managed to give a presenta- 
tion which, wEile it is not loaded with the 
great amount of matter that had accumulated, 
is at the same time thoroughly adequate and 
convincing. Full credit is given to all 
Avorkers in the field. In the introductory first 
chapter, for example, results of Eohr’s 
theory on energy levels etc., are taken and 
the screening constant is put in as a correc- 
tion due to the repulsion of other electrons 
wisely avoiding any derivation of these. 
The authors remark “other methods of 
calculating these have been proposed by 
Sommerfeld, Heisenberg, Schrodinger and 
others. From the standpoint of the assump- 
tions involved, these recent theories are 
preferable ; but the calculations are more 
complex and the results are very nearly the 
same as tliose reached by Bohr. It is 
probably safe to say tliat the Bohr theory 
offers as satisfactory a of wdiat 

happens in the atom when radiation is 
emitted as can at present be supplied”. 
Further in preference to their own earlier 
photographs, the authors reproduce only 
the excellent photographs of Du Mond and 
Kirkpatrick on the scattering from carbon 
showing the Compton shift and obtained by 
the use of their multiple crystal spectrograph. 
In a note the authors remark “among those 
who have published experiments showing the 
type of spectrum described above are and 
a list of about thirty original papers are 
given. 

We are happy to note that the wmrk of 
Indian workers in the field has received 
adequate recognition. 

One does not like to find fault with a 
book so masterly written. It is, however, 
difficult to follow^ figures 1-25 given on p. 29 
to illustrate the Eragg law. The interfering 
beams are shown parallel to each other, one 
wonders how- they could meet and interfere. 
The get-up of the book is excellent and typing 
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errors found here and there in first edition 
are absent in this edition. 

E. Dasannacharya. 

;|: 

The Structure at^-d Properties of Matter. 
By Herman T. Briscoe. (McGraYr-'Hill Book 
Company, Inc., ISTew York and London. 
First Edition, 1935.) Pp. vii-[-4-20. Price 
21.9. net. 

The book under review is of great interest 
to those who wish to learn the fniidanieritals 
of the Physics and Chemistry of atoms. The 
author’s aim has been to describe the physical 
concepts concerning the structure of different 
forms of matter in relation to their chemical 
properties. In the first three chapters of 
the book there is a nice historical review of 
the growth of the atomic concept from the 
time of the ancient Greek Philosophers to 
the time of the discovery of Eadio activity. 
Then follow chapters on Eadioactivity, the 
Electron, Protons, the atomic nucleus, the 
determination of nuclear charge, structure 
of crystals, Octet theory, Bohr’s theory, 
distribution of Electrons about the nucleus, 
valency and lastly, the new Quantum Me- 
chanics. The author’s object throughout 
has been to treat the subject from the vieAV- 
point of the chemist rather than that of the 
physicist. It is not, therefore, surprising 
that the abstruse mathematical steps that 
are introduced in treatises on the subject 
have been rigoronsly avoided, and the final 
results have been given wnth their physical 
and chemical significance. The author has 
chosen a happy via media between a ''popu- 
lar” book and an exhaustive treatise. The 
chapter on the new Quantum Mechanics gives 
a very clear account of the recent advances 
without the introduction of mathematical 
formula?, and serves as an excellent intro- 
duction to the subject. 

The references given in the book are to 
the standard text-books and treatises on 
the various aspects of the structure of matter. 
It should have been much more useful to 
those who wish to pursue the subject further, 
if references to the more important original 
papers had also been incorporated. The 
Octet theory though mainly of histoTical in- 
terest now, has been given a little too much 
space. We should have very much wel- 
comed a more detailed treatment of recent 
topics like Artificial Eadioactivity and the 
Hydrogen Isotope. Almost the whole book 
is confined to the structure of the atom 
rather than the molecule. A chapter on the 
structure of molecules, a subject of supreme 
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interest to Physicists and Chemists alike 
could have been added with advantage. 
One feels disappointed to find no mention 
of. Raman Effect and its applications to 
chemistry. 

This book fulfils to a remarkable extent 
the long-felt need on the part of students 
of Chemistry of a suitable book which deals 
with the varied aspects of the structure of 
matter, not usually available in a single 
text-book. Though the book is highly 
useful for the students of the Honours classes, 
its high price may preclude its use as a 
text-book. 

M. P. Y. 

The Discovery of Specific and Latent 
Heats. By Douglas McKie and Eiels IT. de 
V. Heathcote. (Edward Arnold & Go., 
London, 1935.) Pp. 155 and six plates. 
Price 6.9. net. 

Nowadays the history of Science is coming 
to be regarded as important as the history 
of Kings and Empires and we find that 
an increasing measure of accurate and 
painstaking scholarship is being devoted 
to the subject. The volume before us is a 
w^elcome addition to the growing literature 
on the history of Science and describes an 
important chapter in the development of 
Physics. The researches of Black, Irvine and 
Watt on the one hand and of Krafft, Eich- 
maun and lYilcke on the other, are described 
and their several claims are judiciously 
appraised. The material has been taken 
from original sources and the story is told 
in the investigators’ own wmrds as fax as 
possible. Much sympathy and understand- 
ing are necessary to penetrate the obscure 
thought and quaint reasoning emxDloyed in 
the infant stage of the science : the authors 
have succeeded very well in making these 
intelligible to the reader. The plates giving 
portraits of the important personages in 
this drama enhance the value of the book. 
Some long current notions are showm to be 
ill-founded such as the idea that Black 
designed and used an ice-calorimeter, wiiicli 
is embellished in most text-hooks by a 
drawing of the apparatus. We recommend 
the book warmly to all students of the 
historv of Science. 

T. S. S. 

Jli 

^‘HANT) VIS'D JAHREUCH DER ClIEiMISOHEN 
Physie” unter mitwirkungZahlreicher Each- 
genossen Heraiigegeben von A. Bucken 
Gottingen und K. 1. Wolf Keil. Band 9. 
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Absclinitt I. ‘^Atomspektren” von H. Kuhn, 
Oxford. Mit 78 Figuren im text. (Akademis- 
che Yerlags-gesellscliaft M. B. R., Leipzig, 
1934.-.) Pp. 265. Price E.M, 26. 

Atomic Spectra by H. Kuhn of Oxford 
forms the first part of Volume 9 of the series 
appearing under tlie title Hand and Year Boole, 
of Chemical Physics published with the co- 
operation of numerous scientifie workers 
and edited by Eucken of G-ottingen and 
Prof. Wolf of Keil. Or. Kuhn has developed 
his subject from four main aspects, namely, 
the empirical foundations of atomic spectra, 
the theoretical foundations of atomic spectra, 
the structure and character of various 
spectra and lastly, the structure of the indi- 
vidual spectral lines themselves. In Section 
A the author begins with a brief description 
of the various spectroscopic instruments 
employed in the study of visible, ultra- 
violet and X-ray regions and then passes 
on to the empirical classification of simple 
spectra. Section B dealing with the theore- 
tical foundations of the problem has been 
dealt appropriately enough first with P>ohr’s 
theory of atomic spectra and then the 
corresponding wave mechanical theory. Sec- 
tion C dealing with the structure and charac- 
ter of the various spectra has naturally been 
considered at some length. Even here the 
treatment is no doubt complete dealing as it 
does with subjects like multiplet structure, 
Zeeman effect. Stark eilect, periodic table 
and X-rays and lastly, the many electronic 
or complex spectra, but one feels that the 
whole treatment is too brief. Section D 
deals with the structure of the individual 
spectral lines and the natural width and 
other influences on the spectral lines. Here 
again w'e are of the opinion that the author 
has not given the problem of hyperfine 
structure of spectral lines the importance 
that it deserves, it being one of the live 
problems of the day. Finally, w^e no doubt 
agree that this is a fitting companion volume 
to the series forming the Hand and Year 
Booh of Chemical Physics. It would cer- 
tainly have served a more useful purpose if 
it had only been enlarged and not condensed 
into such a small volume. The printing and 
general get-up of the book comes up to the 
usual high standard set by the German 
publications. 

B. V. R. 

5 |: 

An Intuodtjction to the Mouern Theory 
OF Valency. By J. C. Speakman. (Messrs. 


Edward Arnold & Co., London, 1935.) Pp. 
vii+157. Price is. 6d. 

Since the discovery of the electron in 1897 
by J. J. Thomson and the nuclear atom by 
Rutherford in 1911, the developments of 
the last decade have gradually tended to 
the general acceptance of the electronic 
theory of valency and no small part of its 
triumphs is due to the British School of 
Scientists. It has united under a single 
self-consistent viewpoint the three pre- 
existing partial theories of valency for 
ionising, non-ionising and molecular com- 
pounds. 

This modest looking volume by one of the 
workers in the field gives a lucid exposition 
of the theory. The essential distinction 
betw'een electrovalency and co valency, the 
structure of cyanides and isocyanides, the 
three electron bond of Pauling and a sug- 
gestive chapter on elementary wave mecha- 
nics, have been clearly and convincingly 
presented, the lines along which future 
advance is to be looked for, being also 
briefly indicated. The author has taken 
special pains to suggest a definite system 
regarding symbolization and terminology of 
the different types of valencies. A few 
omissions like that of metallic conduction 
do not detract from the merit of a book of 
this introductory character. The treatment 
is simple, elegant and sufficient and no better 
introduction can be recommended to one, 
at present, who wishes to acquaint himself 
Avith the modern theory of valencv. 

B. S. R. 

; 1 : ;|: 

La vSynthese Asv!\tetrtqtte. By J. P. 
Mathieu. (Actualites Scientifiques et Indus - 
trielles, Xo. 209. Hermann et Cie, Paris, 
1935.) Pp. 29. Price 8 Fr. 

This is a lucid exposition of the jmesent 
state of the subject of total or absolute 
asymmetric synthesis. While partial asym- 
metric synthesis, that is, synthesis under the 
directing influence of an already active 
substance has been achieved in a number of 
cases, the complete asymmetric synthesis 
without the influence of any living organism 
or its product has met with varying amounts 
of success and failure. The best results 
have been obtained by using circularly 
polarised light, and the present monograph 
recounts in a concise manner the methods 
and principles involved in the choice of this 
light energy, and ends with a critical exami- 
nation of both the positive and the negative 
results obtained. The monograph will be 
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found to be highly interesting both to the 
general reader and the specialist. 

M, A. G. 

sfi 

Elementary Solid Geometry. By Naik 
and Bondale. (Arya Bhnshan Press, Poona.) 
Pp. 214. Price Es. 2-4-0 net. 

The book is Avell adapted for the use of 
students of the Intermediate classes. Its 
main features are a copious collection of 
examples, a nice and interesting chapter 
on Preliminary Experimental work and a 
concise set of postulates. A successful 
attempt has been made to minimise the 
number of propositions by appending several 
results as simple deductions at the end of 
many of them. The book may appeal to 
a wider circle of readers if a few chapters 
on Geometrical Perspective Drawing as 
taught in the First Year Engineering classes 
are added. 

M. Venkatarama Iyer. 

Dictionnaire de la Chi?.iie et be ses 
Applications. By Clement Duval, Pay- 
monde Duval, and Eoger Dolique. With 
a Preface by H. Luc. (ITermann & Cie, Paris.) 
Pj). xxxii+747. Price 90 Francs. 

This important publication is intended 
only for readers who have an adequate 
knowledge of the French language. It is 
not a French-Engiish dictionary dealing with 
chemical topics. 

The 747 pages of this work are packed 
with information of such an exceedingly 
useful character as to entitle it to be in- 
cluded in the usual list of books of ready 
reference. For instance, under cobalt is 
listed more than 250 of its compounds, each 
one of them with the appropriate formula. 
The organic compounds, including those 
recently investigated, are listed under the 
appropriate heads and their accepted 
nomenclature and formulie are clearly indi- 
cated. Being of the nature of an eiicyclo- 
pfedia, the material is arranged in alphabeti- 
cal order which greatly facilitates the task 
of reference. 

The work under review gives not only a 
list of compounds but indicates at the same 
time the meaning and significance of the 
various operations connected with them in 
the chemical laboratory and industry. It 
will undoubtedly serve a useful purpose 
especially in satisfying the immediate needs 
of workers w^ho are far away from well- 
equipped libraries. 

K. E. K, 


Van Nostrands’ Chemical Annual, A 
handbook of useful data for analytical, 
manufacturing and investigating chenhsts, 
chemical engineers and students. Edited 
by Prof. John C. Olsen. Seventh Issue, 1935. 
Pp. xviii -[-1029. Price 25.9. 

The seventh issue of this well-known 
handbook, which has been recently published, 
will be w^elconicd by every serious student 
of Chemistry. Handbooks get rapidly out 
of date as accurate data accumulate, and 
therefore need periodic revision. The new" 
edition of the Chemical Annual which is 
being repeatedly" improved upon, incorpo- 
rates a large number of new^ and useful 
tables dealing -with physical and chemical 
data and tables giving boiling points, vapour 
pressures and latent heats of evaiporation. 
The chemical engineers, in particular, will 
find this handbook invaluable and the 
well-known author of the "‘Unit processes 
and principles of chemical engineering'’ who 
has edited this handbook with the help of 
Dr. E. Whitney Fergusson, as Assistant 
Editor, and 13 contributors, has spared no 
pains in bringing out a thoroughly revised 
and up-to-date liandbook. 

The publication of handbooks and dic- 
tionaries involves a stupendous amount of 
meticulous care and labour. It is very 
difficult to review also these publications, 
rnblications which have undergone several 
editions should be reliable due not only to 
the fact that they have undergone revision 
but also because, the chemists, who consult 
these handbooks, will draw' the attention of 
Editors, in regard to errors in preceding 
issues and suggest addition of new tables 
and data. The Editor of Chemical Annual 
has earned the gratitude of a very large 
community of scientists, who will have 
numerous occasions to consult the book in 
the course of their professional work. 

A very useful list of the more important 
books published since 1926 has been in- 
cluded and with the help of the index whicli 
serves as a guide to content matter, it is 
easy enough to locate the pages in which 
the required data are to be found. The 
get-up of the book is excellent. 

Chemistry in Commerce. (George Yewnes, 
Ltd., London, 1935.) Vols. HI and IV. 
Pp. 777-1544 +iv. Issued in 16 parts of 
1/- each. 

The four volumes of Chemistry in Com- 
merce which were issued in 32 w^eekly 
instalments have recently been completed, 
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One cannot fail to be struck by the encyclo- 
paedic information which the volumes com- 
prise and it can be safely said that we have 
here, a valuable work, copiously illustrated, 
at comparatively small cost, which the 
practising chemist will find numerous occa- 
sions to consult. 

The subjects dealt with are of varied 
interest. History, Laboratory devices, ana- 
lytical control in various industries, etc., 
are all dealt with by authorities who, by 
virtue of their intensive works experience, 
have described in precise terms, with nu- 
merous illustrations, the relevant details in 
simple and eminently understandable 
language. The chapters on bacteriological 
research (pp. 1161-1166), Pasteur and fer- 
mentation industries (pp. 777-778) make 
excellent reading. Under Chemistry in 
Stratosphere (p. 1027), a short account of 
how Professor Piccard carried a small air- 
conditioning laboratory into the strato- 
sphere, is described. The chapter on Poison 
Hazards in Industry (pp. 1430-1435), is in- 
valuable to every chemist. Under Acci- 
dental Discoveries in industry (pp. 1158- 
1160), several instances are descrihed where 
discoveries were made not entirely by de.sign. 
‘Tn the field of observation chance only 
favours those wlio are prepared” (Pasteur, 
1854). ‘'Many men who are very clever- 
much cleverer than discoverers — never origi- 
nate anything” (Darwin, 1871). These serve 
to show how luck enters the field of dis- 
coveries. The theme of each chapter has 
been logically developed. Thus in the 
(*hax)ter on High Speed Centrifuges (pp. 1001- 
1005), we have first a section on some typical 
applications, then follows an explanation of 
centrifugal force and finally a section on the 
care and maintenance of centrifuges. There 
are also several notes on the care and main- 
tenance of chemical plant, such as auto- 
claves (p. 1367) and, on the use of synthetic 
resins for acid-proofing of chemical plant 
(p. 1157). Of particular interest are the 
chapters on measurements of high tempera- 
ture (p. 1397) and on the use of Parr Bomb 
calorimeter (pp. 1190-1195). The chemistry 
and pharmacy of vegetable drugs arc dealt 
with in 14 parts and are systematically 
treated. The pressure control bottle de- 
scribed on p. 1010, the mechanical shaker 
prepared from an old bicycle wheel (p. 1042) 
and the filtering apparatus to maintain 
constant head descrihed on p. S19 and 
many other highly useful but simple labo- 
ratory devices are to be found throughout 


the text. The examples mentioned here 
serve to show the variety of features covered 
by the book. 

One wonders why the manufacture of 
tea and coifee has escaped the attention of 
the Editors. On p. 1280, under hydro- 
genation, molebdinnm is spelt as moleb- 
diniimi. reference is made to honey 

under foods. The electrodeposition of lac, 
a process which has been recently developed 
{Chemistry and Industry^ 1934, 26, 882) has 
not found a mention in the chapter on lac. 

The volumes are, undoubtedly, of the 
highest interest and we expect that they 
will gain the popularity which they deserve. 
Every student of chemistry should learn the 
ramifications of the subject he is studying 
and hooks written in such an easy and 
nndersta.ndable manner and still conveying 
such authoritative information on a large 
variety of topics, are indeed rare. 

:i: :!: 

The Cau-rohyduates. By E. F. Armstrong 
and K. F. Armstrong. (Longmans, Green 
Oo., London, 1934.) Pp. vii-|-252. Price 
15.9. 

During the last quarter of a century 
Armstrongs’ monograph ^‘The carbohydrates 
and glucosides,” lias been an indispensable 
volume in the library of every one interested 
in the chemistry of sugars. The growtli of 
knowledge in this important field of chemistry 
necessitated the separation of the glucosides, 
and a separate monograph entitled “Glyco- 
sides” by E. P. Armstrong and Iv. F. 
Armstrong, appeared in 1931. The publica- 
tion . under review completes the work of 
revision and the two companion volumes 
constitute a masterly exposition of a highly 
intricate subject. 

The volume was eagerly awaited for some 
years past, notably as a result of the great 
advances on the structural aspects of the 
carboliydrates due to the work of Professor 
Haworth and his school at Birmingham. 
The volume has been thoroughly revised 
retaining the main features of treatment, 
which liave proved so popular. Thus, 
attention is confined to natural sugars and 
their derivatives ; glucose is taken as a 
typical sugar and its properties and reactions 
considered with particular reference to its 
biochemical transformations. 

Since Fisher’s discovery (1893) of the 
isomeric derivatives of glucose a and j8, an 
enormous volume of work has accumulated 
on the structure of glucose. Token’s butylene 
oxide ring structure was accepted by Fisher. 
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The discovery of yet a third reactive form, 
the so-called y-form by Fisher and Irvine, 
needed some revision. The remarkable 
success which attended the work of Haworth, 
on the structure of the glucose rings, by the 
well-known methylation method, resulted 
in giving the amylene oxide structure (1926) 
to the oxide form of glucose. Conclusive 
proof has now been adduced to show that 
the a and /8 forms are represented hy the 
1 : 5 Gluco-pyranose structure and the 
y-form by the 1 : 4 gliico-furanose structure. 
The book under review gives a masterly 
exposition of the structural aspects of the 
chemistry of sugars. 

The present edition dealing with recent 
work which has resulted in giving some 
degree of certainty on matters of structure 
where controversy existed before, will be 
welcomed by all. 

This brief note cannot be concluded with- 
out paying a tribute to the authors of the 
excellent volume. It is very sad to reflect 
that the demise of the junior author has 
removed from the field a bright and pro- 
mising young scientist, thus resulting in an 
irreparable loss. 

'J,i 'Ai - 4 : 

Text-Book of Biology. By E. E. Spratt 
and A. Y, Sx^ratt. (University Tutorial 
Press Ltd., London.) Price 9^. 6d, 

The study of biology has hecoine more and 
more a matter of public interest. The 
Panama canal w^as as much a victory over 
the mosquito and those two diseases, yellow' 
fever and malaria, as a feat of engineering 
skill. The medical student begins his study 
with a course in biology and medicine is 
becoming more a question of applied biology 
and less a mere study of disease. Biological 
knowledge is found to be more and more 
indispensable in agriculture and various 
industries. Civilised society finds biological 
knowledge to be of great economic and 
cultural importance. The recognition of 
the value of biology has led to its being 
introduced in schools and colleges. Educa- 
tionists feel that no subject in the school 
curriculum, except the mother tongue, is 
of as great a value as biology. And with the 
introduction of the subject in schools, there 
has come up a crop of books on biology. 
Some are of the old general biology type. 
Some are merely botany and zoology text- 
books stitched under the same cover. A few, 
however, are fresh in their treatment, empha- 
sising the point of view of biology, that some- 
thing is characteristic of all living things and 


that this something is achieved in 
many different ways. The book under 
review takes after the traditional method. 
Function should receive greater emphasis. 
On this foundation the study of structure 
should be based. And animal-life and plant- 
life should form the two dovetailing pieces 
of one subject. The common forms usually 
found in books on general biology are dealt 
with in the greater part of the book. There 
are some chapters on the physiology of 
plants and animals. Some account of the 
ecology of plants and animals is given. 
A chapter on heredity, variation and evolu- 
tion is also included. The book may he 
of use to students who take up biology in the 
Intermediate Colleges and to medical 
students. 

T. M. S. 

5|'- 

Botaxy Principles and Problems. By 
E. W. Sinnott. (McG-raw-Hill Book Co., 
Inc., New York and London.) Third Edi- 
tion, 1935, pp. xix -4-525, Price 215. net. 

This is a valuable addition to the list of 
books on Botany for use in Colleges. The 
book may be divided into two parts. The 
first few chapters of the earlier part deal 
with the introductory survey, the history of 
botany, the cell, the morphology and physio- 
logy of the various organs of the plant like 
the root, leaf and stem. The next two 
chapters deal with the physiology of meta- 
bolism and growth. Then comes an useful 
and interesting chapter on ''Development 
and Morphogenesis” followed by tw'o chap- 
ters on certain aspects of ecology. The 
special chapters on “Heredity and Variation” 
and “Plant Evolution” not only provide 
retreshing changes from the commonly used 
text-books packed with morphological de- 
tails but also serve to widen the scope and 
horizon of the beginner in botany and bring 
before him the interesting and useful aspects 
of the subject. A really good book not only 
catalogues facts but also arouses the interest 
and curiosity of the student. 

In the second part of the book the various 
groups of the plant kingdom are discussed 
with the help of a few specific types. It is 
interesting to note that the vascular plants 
as a whole have been called Tracbeophyta 
and divided into three broad groups, the 
Lycopsida, Spheuopsida and Fteropsida. A 
chapter on primitive vascular plants — Psilo- 
phytales has also been rightly included and 
placed at the beginning of the Tracbeophyta. 
The author opines that the seed-bearing 
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ha:bit is not the monopoly of the Gymno- 
sperms and Angiosperms which comprised 
the old group — Spermatopliyta. Consequently 
this term has been discairled altogether. 

Iteading through the hook one however 
gets an impression that the treatment in 
the second part of the hook has been some- 
what rapid. Tlie systematic botany of the 
Angiosperms may well liave been dealt, 
with in greater details and a few families 
discussed. The Charophyta are better kept 
as a separate group instead of being wedged 
in between the Ohloropliyeete and Plian- 
phycecC ; and the number of genera in the 
Charophyta is certainly not restricted to 
tnvo as stated on page 379. 

The author has within t.lie s])ace at his 
disposal dealt with the various aspects of 
botany. The language is (dear and direct 
while the profuse illustrations and excellent 
get-np of the book leave nothing to be 
desired. Another valuable feature of this 
book is the questionnaire at the end of each 
chapter which not only helps the student 
to test how inucli he has assimilated but 
also helps him to think and to develop 
gradually the ‘dnciuisitivc and critical atti- 
tude”. 

A. R. R. 

5 ]: : 1 : 

TjES PROn LEMES 1)E TA R A DlOGEOmUIE. 
By W. Vernadsky. (Hermann et Oie, Paris, 
1935.) ()6 pagers. Price 15 francs. 

This brochure forms number 201 of the 
series, ^‘Actualites Seientitiques et Industriel- 
les”, the geological section of which is pub- 
lished under the direction of M. Lucien 
Cayeux. The book is based mainly on two 
lectures deliv(‘red by the author at the 
University of Paris in 1933. In the earlier 
pages, the author gives a brief resume of 
the outstanding contributions to the subject 
of radio-geology by sciemtists like Curie, 
Joly and IStrul.t. Tliis is followed by a 
classilication of the scope of the subject. 
The remaining f)ortion of the W'ork is devoted 
to a discussion of the special i)roblenis 
pertaining to radiogeology, such as the deter- 
mination of the oldest portions of the ea,rth’s 
crust, calculation of the age of sedimentary 
rocks, Joly’s thermal cycles, thermal hetero- 
geneity of the biosphere, the low temperatures 
of the ocean, petroliferous beds as fields of 
radio -chemical phenomena, the migration of 
uranium lead, the radio -chemical alteration 
of radio-active minerals, the carbonaceous 
minerals (tucholite group) discovered in 
ancient pegmatites, the chemistry of the 


oldest portions of the earth and the planetary 
exhalation of helium. 

Tlie bibliography is printed in very small 
type and this is i^robably the reason for the 
many typographical errors found in it. 
The International Table of Radioactive 
Elements forms a useful appendix to this 
excellent summary of the subject of radio - 
geology. 

C. S. P. 

Introduction to Geology. By Prof. E. B. 
Branson and Prof. W. A. Tarr. (McGraw- 
Hill Book Co., Ltd., New York and London.) 
Pp. viii+470. 21-9. net. 

*'lntTodnetion to Geology” by Profs. 
Branson and Tarr forms a useful addition 
to many of the excellent text-books on the 
subject which have been published in English. 
In this book the authors have aimed to 
present the fundamental principles of Geo- 
logy in a style simple enough to meet the 
needs of elementary students who require 
but an intelligent initiation into a study of 
the subject. 

The book is divided into two parts. 
Part I deals with physical Geology. Starting 
with an account of the mode of formation 
of igneous rocks and their constituent 
minerals, the processes of w^eathering and 
rock decay are described followed by the 
next four chapters on the earth sculpture 
as brought about by various denuding 
agencies. Chapters IX and X deal with 
sedimentary and metamorphic rocks, and 
are succeeded by tw^o more chapters on the 
action of snowq ice and wand. The next 
three chapters XTII to XV give some account 
of the structural and dynamical geology, 
the last one being devoted to earthquakes. 
Part II deals with hi.storical Geology. A 
concise statement of the views on the origin 
of the Earth is folloAved by a narration of the 
conditions wdiich existed during different 
geological periods. Descriptions of the plant 
and animal fossils of the several formations 
are given and in addition the economic 
products found in them are also noted. 
Chapter XX of this part gives an account 
of the origin, distribution and methods of 
locating petroleum. 

In spite of the limited scope of treatment 
of the subject one would have liked to see 
some account of the coral reefs and the 
importance of corals as rock builders, in- 
cluded in the hook. The presentation of 
the fundamental principles of any branch of 
science in a simplified style divested with 
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much of technical pliraseology is no simple 
matter and unless consideraible care is 
exercised in the selections of suitable terms, 
loose expressions are likely to creep in which 
would lead to a misconception of statements. 
The book under review is not entirely free 
from a few such faults. The terms lava 
and magma as used by the authors would 
have been the better for a clearer definition. 
At the great depths, mentioned by tlie 
authors in page 212, pressure is likel}^ to 
induce rock ilowage and not granulation as 
stated therein. 

Substitution of "conjunction” for ^Con- 
nection” ill line 37, p. 211 ; 'hloes” for "hs” 
ill line 9, p. 212 ; "becomes” for "became'' 
in line 6 (reading from the bottom p. 222) 
would perhaps make the sense clearer. 

The phenomena of re-fusion, density strati- 
fication of magmas ?md igneous intrusions 
by magmatic stoping are still too controversial 
to be presented to elementary students as 
well-establisliecl facts. 

Despite these few slips, the authors have 
succeeded in achieving their main purpose, 
and the book will certainly prove to be a 
welcome addition and appeal to those 
readers, who require an elementarj^ know- 
ledge of G-eology. It is profusely illustrated 
with well-chosen photographs and drawings 
and the general get-up of the volume is all 
that could be desired. 

B. E.E. 

sjs >5= 

The Working, Heai: Treating and Weld- 
ing OE Bteel. By H. L. Campbell. (Messrs. 
Cha}>maii & Hall, Ltd., London.) Pp. 185. 
Price ILs. 6d. 

The above book is a welcome addition to 
the large number of treatises already available 
on the suhject of Steel Metallurgy, and 
should serve as an introduction to the study 
of different aspects of Steel Metallurgy. 
It is not usual to find in one book references 
to the manufacturing processes as well as 
the shaping, treating and testing of different 
classes of steel. It is from this point of 
view that the text-book should be recom- 
mended not only to students and apprentices 
wPo desire to take np the profession of iron 
and steel manufacture but also to Managers 
of industrial establishments who desire to 
have a general knowledge of ah phases of 
Steel Metallurgy. 

The first 3 chapters dealing vith various 
methods of manufacturing steel and the 
basis on which the steels are classified give 
all information that is necessary in as brief 


and intelligible a manner as possible for 
making a beginning of the study. The 
author’s reference to the High Frequency 
Furnace shows that all the latest develop- 
ments in the field of steel making have been 
kept in view. The physical tests of steel 
which may perhaps have been dealt with 
later, deal with only the important tests 
on the basis of which the qualities of different 
steels a.re compared. 

The effects of temperature changes and 
mechanical working of steel form a proper 
prelude to the next chapter giving a very 
brief account of different kinds of working 
steel. The development of steel products 
from ingots, and the equipment for the 
manufacture of important classes of steel 
products such as rails, sections, plates, tubes 
and axles are brought out very clearly with- 
out going into great details wdricb would 
surely confuse the beginner. Cold rolling 
wdiicli has been playing so prominent a 
part in the production of quality steed 
products is given its due importance. 

The brief description of the physical 
constituents of steel with suitable micro- 
photographs of the important constituents 
in steel is necessary for proper understanding 
of the heat treatment of steel which plays 
so important a part in the utilisation of the 
best qualities that are available in steeds ; 
and the equipment required for a proper 
sized heat treatment shop 'should serve as 
a valuable guide to the Engineering or 
Metallurgical student during his first years 
of apprenticeship. 

Only one chapter for alloy steels and their 
heat treatment seems rather too brief, 
considering the varieties of alloy steels in 
common use and their growing importance 
in all fields of engineering activities. Even 
in a small text-hook such as the one under 
review one would like to have more informa- 
tion and data about stainless steels, high 
speed steels and spring steels. 

The extensive use of welding in the con- 
struction of engineering structures, auto- 
mobiles, rail-road cars, etc., fully justifies 
a detailed description of the principle of 
welding and the different processes which 
are in vogue. The concluding chapter 
describing the various processes adopted for 
the preservation of steel forms a fit ending 
for this admirable, though brief, text-book. 
One should have no hesitation in stating that 
this book should find a prominent place on 
the tables of all students of engineering and 
metallurgy. 
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A reference, to the bibliography on the 
metallurgy of steel given at the end of the 
book may not be out of place. From a perusal 
of the list, one is satisfied that lie can get 
any information, however detailed, relating 
tortile practice of steel making, rolling of 
dirferent steel products, the treatment of 
different classes of steel, standards accepted 
for the various classes of steel, and micro- 
graphic study of the constituents of steel. 
One Avould have, Iiowever, liked to see in 
this list several valuable contributions from 
well-known Metallurgists on the Continent 
and in England. 

The laboratory assignments given at the 
end emphasise tlie scmpeof the book, namely, 
its use as a text-book by technical students. 

I). Y. Ertsiin/V Rao. 

:!: :i: 

OoFPEE IN 1931 AND 1932.— Economic and 
Technical Aspects. (International Institute 
of Agriculture, Koine.) Pp. 229. 

This monograph, published under the 
auspices 'of the International Institute of 
Agriculture, Koine, is the first of the series 
of monographs on important agricultural 
subjects wliich the Institute proposes to 
publish. 

A coiisiderahle portion of the monograph 
is devoted to the economics of coffee produc- 
tion, and over-production, no doubt due to 
the severe depression the coffee trade is 
struggling under ever since 1929. Over- 
production secmis to be not so much a result 
of better yields as of increased acreage under 
coffee. The phenomenon of over-production 
is possibly only a temporary one, fostered 
by the boom years prior to 1929, and, there- 
fore, may be expected to be checked by the 
lean years that have followed since then. 
Over-production is not, however, the only 
problem that faces the coffee grower. Other 
problems of various and varied interest like 
soil exhaustion, control of insect pests and 
fungoid diseases, improvement in quality, 
improved methods of marketing are all 
becoming increasingly important and clamour 
for solution. 

These and allied problems form the 
subject-matter of the latter parts of the 
monograph. An exhaustive review of work 
on technical and ecological aspects of coffee 
growing forms an interesting and instructive 
chapter to both planters and students alike 
for study and assimilation. Equally of 
interest is the chapter on diseases and pests 
of coffee. 

The monograph gains value by the in- 


clusion of a short but instructive chapter 
on the preparation of coffee in its various 
stages. This attempt is specially welcome 
in view of the numerous attempts that are 
being made all the world over to improve 
the quality of the berry before it conies into 
the market. That quantity must give place 
to quality cannot be too often stressed and 
it is therefore of particular satisfaction 
that a monograph on coffee should include 
and emphasise this point for thoughtful 
consideration. 

The valiu^ of the monograph as a reference 
book, wdiieh it is intended to be, is enlianccd 
by the inclusion at the end of each chajiter 
of a fairly exliaustive bibliography of the 
period which it covers. 

The book deals witli the years 1931 and 
1982, a period during which the depression 
in the colTee tradc^ first began to be felt 
seriously. The situation lias not improved 
with the passagx^ of time and witli the prices 
at the level tliat they are gives little liope 
of improvement in the near future. It is 
tlierefore of obvious importance tliat a 
pause should be made in tlie Reid of com- 
petitive production — nay, over-pro duction — 
and a stock of the situation taken. Tlie 
book under review does this in an eminently 
practical manner and more, adds technical 
information towards a solution of the various 
problems that beset both the cotree grower 
and the trader alike. The hook may he 
consulted with advantage not only by the 
planter but also bv the scientist. 

E. hi. I. 

:l; ;|: :I: 

InDUSTIUAL POSSiniLITIES OF SOME EE- 

SEARCH Work done in India. By Gilbert 
J. Fowler, d.sc., f.i.c. (Society of Biological 
Olienhsts, India, 193-1 .) Pp. 42. Price Re. 1. 

This neat; little publication contains the 
substance of two lectures delivered by the 
author at Bangalore under the auspices of 
the So(*iety. It is very welcome just now, 
when two Research Organisations have re- 
cently been established, one by the Govern- 
ment of India and the other by the Govern- 
ment of Mysore for co-ordinating Industrial 
Research being pursued at dili'erent centres 
at present. 

The first part of the brochure deals with 
“Researches resulting in permanent facto- 
ries,” particular mention being made of 
The Sandalw'ood Oil Factory, Mysore, The 
Whitelead Syndicate, Bangalore, The (gov- 
ernment Soap Factory, Bangalore and the 
Turpentine Distilleries at Clutterbuckganj 
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and Jallo. Next part dealing with problems 
which have been investigated and the results 
of which await commercial exploitation is of 
greater interest. Manufacture of Glue as a 
Cottage Industry and as a subsidiary industry 
in Tanneries is well wmrth serious considera- 
tion by all interested in a self-sufficient 
India. Utilization of Molasses is the prob- 
lem of the day, in view of the large number 
of Sugar Factories (152) recently started and 
manufacture of cheap power alcohol should 
become an accomplished fact very soon ; 
actually, the Mysore Sugar Co., Mandya, 
have already started the manufacture of 
cheap alcohol from molasses. The section 
dealing with small industries requiring very 
little capital is the most important in the 
opinion of the reviewer, as the starting of 
such industries is the only possible means of 
imxnoving the economic condition of the 
masses. 

By drawing attention to a large number 
of problems of economic importance to India, 
Dr. Fowler has done a distinct service to the 
cause of economic reconstruction in this 
country. One only hopes that the trouble 
he has taken will to a small extent at least 
be repaid by organised research on the new’ 
problems and accumulation of useful and 
practical data. 

A very adequate bibliography enhances 
the usefulness of this important brochure 
considerahlv. 

K. A.M. F. 

>>. 

Kepout on the Balt I.xdt’stby of Faichttr 
AND GULBAPiGA DISTRICTS. By S. R, Bhato, 
E.A., E.se., with notes by L. B. Krishna- 
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niurthv, B.sc., and Captain B. Munii, o.b.e., 
:m.e. (Bulletin No. 11, Department of Ooni- 
meree and Indnstries, H. E. 11. the Nizam’s 
Government 5 Industrial Ijaboratory.) 
Pp. 154. Price Rs. 2-8-0. 

The publication nnder review cliscnsses 
in detail all the sources of salt in Ilh^derabad 
which may" he classed under the two heads : 
(1) Salt earth and (2) Saline water. The 
quality of salt at present inanufacturcd as 
a cottage industry has been investigated 
by the analysis of a large number of samples 
from different localities and useful and 
necessary^ data have been accumulated. 

The relative merits of pan evaporation 
and stack evaporation of brine have been 
investigated and as a result of these investi- 
gations the author arrives at the v(‘rr 
interesting conclusion that '‘the advantage, 
of stack evaporation (10' cube) over solar 
pan evaporation (10' square) is 22*5 times”. 
It is therefore suggested that stack ev'apora- 
tiou should be adopted and would be a 
distinct aid to this cottage industry. But 
one might sound a note of caution that moiu' 
work is probably necessary before tliis 
point could he deilnitely settled. 

The Government Industrial Laboratory, 
Hyderabad, is doing a distinct service to 
Indian Industry^ by publishing reports of 
the investigations conducted there, but, 
w’ithout any intention of striking a dis- 
cordant note, it may legitimately be asked 
whether a price of Rs. 2-8-0 for such publi- 
cations is not far too high in a country likc^ 
India where the purchasing power of educated 
classes is so small. 

K. A. N. R. 


Forthcoming: Event 

Imperial Council of Agricultural Research. 
September 2Dd to 4th, 1935 — Meeting of the Governing Council. 
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The Problem of Malnutrition in India. 

^TIB fact tliat millions — peril aps the 
majority — of the peo])le of India suifer 
from various decrees of malnutrition seems 
be^mnd dispute. It is true that more pre- 
cise data on this question are required — 
data vdiieh can be collected only by dietary 
surveys, and the systematic pliysical exami- 
nation of sections of the population to reveal 
the incddence of states of malnutrition and 
deficiency diseases. But snffi(dent informa- 
tion already exists to prove tliat malnutrition 
is ■widespread. If the diets of tlie majority 
of the jiopiilation, particularly of the poorer 
classes, are compared, even in a roiigli 
qualitative way, with the dietary standards 
put forward by modern physiologists, it at 
once becomes apparent that the former fall 
short of adequacy; in geiUTal, they arc 
deheieut in the more valuable proteins, and 
ill certain vitamins and mineral salts. Again, 
food deficiency diseases — b(‘.ri-beri, certain 
forms of anamiia, e])idermc dropsy, xero- 
phthalmia, etc. — are common throughout 
most of India. The poor pliysique and lack of 
resistance to infection shown by the majority 
of the poj)ulation in many parts of the 
country also suggest that tlie average Indian 
diet is a defective one. 

It should be realised that this state of 
affairs is not peculiar to India ; tliat, in fact, 
the same ]>roblem exists in most coviutrics 
of th(^ world, (hitside Western and Central 
Europe, North America, Australia and Neiv 
Zealand, and perhaps a fine other fortunate 
countries, tlie diet of the mass of the popula- 
tion is not very dilT(Tent in quality from that 
of the poorer classes in India. Thirty or 
fort-y years ago, malnutrilioii and certain 
food deficiency diseases — e.g.., rickets — were 
very common in England ; it is only gra- 
dually that the dietary levcd of the masses is 
being raised even in the most prosperous 
countries. To-day Oliiua presents a problem 
of malnutrition wliicli is as formidable as 
that of India, and there is evidence that 
other Eastern countries, such as Java, 
Malaya, and Japan, are in a scarcely more 
favoiirable position. The question of mal- 
nutrition in South America lias been little 
studied as yet, but quite recently the autho- 
rities of one South American country very 
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remote from India — Chile — have reached the 
conclusion that dietary deficiency is one of the 
main causes of ill-health and disease in that 
country, and are taking steps to investigate 
and remedy the situation. It may well be 
that, for a number of reasons connected 
with religion and climate, the problem of 
dietary deficiency in India is more difficult 
of attack than eisewhere, but the difference 
is one of degree, not of kind. While econo- 
mists talk of over-production of foodstuffs, 
the greater part of the world’s population 
would be the better for more food of superior 
quality to eat. 

As regards India itself, the subject of 
nutrition may conveniently be considered 
under two heads : research, and the practical 
application of modern knowledge. More 
precise data about the dietary habits of the 
people in different parts of the country are 
required ; these can be obtained only by 
laborious surveys. In conjunction Avith such 
surveys, systematic physical examinations of 
selected groups should be carried out ; apart 
from general impressions, we have little 
exact information about the prevalence of 
states of malnutrition and deficiency disease 
among urban and rural populations. It 
would be useful (and simple) to collect in 
schools data about average height and 
weiglit, for each age group, in different 
races, classes, etc., throughout the various 
provinces ; English and American gTowth 
standards are not applicable to India. There 
are wide gaps in onr knowledgxi of the 
nutritive values of Indian foodstufis, parti- 
cularly as regards vitamins, and mineral 
salts ; steps are already being taken to, fill 
these gaps. Quite apart from such obvious 
and necessary investigations, there remains 
a great deal of original clinical and laboratory 
research to be done on food deficiency 
disease. In aU probability, there are food 
deficiency diseases in India which have never 
been observed or described, and even those 
diseases which are familiar text -book entities 
might repay further clinical, pathological 
and epidemiological study. 

Certain statistical investigations concerning 
food supply in relation to population would 
help to clarify the situation. First a dietary 
standard reasonably capable of fulfilling the 
needs of human beings should be chosen, 
and this diet translated into terms of food- 
stuffs which can be produced or made easily 
available in India. Secondly, the food re- 
quirements of the population in terms of this 
adequate diet can be calculated, and a 
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comparison drawn betwxHui tln^ luitioiial rt*- 
qnireinents so deiiiKMl and (‘xisting agricul- 
tural production and food inijiorts. Tlu* 
fact Avould probably (vnuu*g(^ tlnit existing 
food ])roduction and import fall far sliorl 
of the point at which sii(*li a dicdi could l>c 
supplied. Lastly, tlu‘. iniprovcumuits auii 
changes on agriciilturc'. and im])orts neccssa»ry 
to attain this end can b(‘. stated in exact 
figures and subjectcul to careful aundyscs. 
series of calculations of this na.iure wonbl 
proAude a solid basis for agricnltural (aiifl 
even fiscal) policy. Tju^ resulting figur<\s 
might not, indeed, b(^ too lioixd'nl ; tlH^-y 
might clearly show that., in tln^ a.l)S(uice of 
potentialities for grcui-t ine-reasc^ in food 
production, or of increase in national wealtdi 
allowing for food importation on a 
scale, there must b(i a growing <lisj)r<)[)ortioii 
between available food sni)ply and th<‘ 
dietary requirements of an (‘xpauding popu- 
lation. 

A broad survey of the ty])(* oiitliiUMl may 
be imx)0ssible at tlie mortnuit OA\'iTig to th(* 
lack of sufticicmtly a('cnra,t.(‘. data about food 
values, crop production, livestock, (d.c. But 
there is no reason why such inforniatioii 
could not be obtahuul. Lowhyy and Ih)b(u*t- 
son, in their recent reports hav(^ (bsscribeni 
the defects of existing st.atlstical s(u*vi(‘(\s a.iul 
made various suggestions for tlndr r< ‘organisa- 
tion. Improvement in statlsti(‘.a.l informa- 
tion would help nnt.rition r{‘.s(‘a.r<*]i worki'rs 
to p^asp the ]uobl(‘m of malnutrition in 
India as a whol(‘,. 

Let us turn to the ([luvstion of [)rac.tical 
application, to what may 1>(‘. tin-uK'd 
Xmblic healtli nutrition work. Sii‘ Ilobert 
McCarrisoii has repeatcMlly emj)liaisis(Ml the 
fact that knowhMlge in this (iidd Ijjis already 
far out-run any (‘ffort.s towards niaking use 
of that knowledge for th(‘ bemdit. of the 
people of India. l)ifiiculti(\s ar(‘. (mornious. 
While poverty is th(‘. main obstach*, ignorance 
and prejudice, by no means coidiiKMl (in 
India as elsewliere) to th(‘ dasst's wliich are 
too poor to have niucli choi(‘.(‘ in tin' matter 
of food, must play a great part in ])roducing 
malnutrition. Again, publift health nutrition 
AA^ork in India can only develo]) pari passu 
with public health work of other kinds. But 
steps could be taken to ensure that nutrition 
work is given a prominent position in existing 
public health programmes, and that as time 
goes on it should receive increasing attention. 


^ A .Scheme for an Economic Census of India. Uevv 
Delhi, 1934. 
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For this purpose it is essential that emphasis 
should be laid on nutrition in the training of 
public health workers of all kinds, including 
medical officers of health, nurses, health 
visitors, etc. In some Western countries 
much practical nutrition work is carried out 
through the medium of maternity and child 
welfare centres, health visitors, and the school 
medical services. As such activities develop 
in India, opportunities will arise for improving 
diet hy educational and other means. 

The question of attaching nutrition spe- 
cialists to public health departments miglit 
receiv(‘- consideration. Each provincial de- 
partment might perhaps employ an official 
with an extensive knowledge of the subject 
whose duties would he to prepare educational 
material, to assist in maternity and child 
vrelfare w’ork and work in schools, to lecture 
to medical students, nurses, and subordinate 
public health officials, to regulate diet in 
public and residential institutions, etc. All 
large public liealth departments in IT. S. A. 
liave workers of this kind attached to them. 
It might be difficult to find men or women 
qualified to undertake duties of this nature 
at present in India, hut in future provision 
could he made for their training by various 
means. 

Elementary instruction about diet and 
food values might be given to the higher 
grades in the schools, both public and private. 
The interest taken in M(‘Farrison’s hook 
Food, and the considerable ns(^ that has 
been made of it in schools, suggest a willing- 
ness on the part of school teachers to add 
this subject to the curriculum. But teachers 
themselves must first be tauglit its impor- 
tance, and a useful line of atta(‘k would be 
through teachers’ training colleges. With 
regard to the education of the public, some- 
thing iniglit be accomplished by means of 
suitaMe press articles, wireless talks, etc. 
Tliere seems to be an awakening interest in 
nutrition throughout the country, and the 
literate classes might respond to intelligently 
prepared propaganda . 

The problem of malnutrition in the village 
might be approached by selecting small 
‘‘demonstration” rural areas for intensive 


work. Data about dietary habits could be 
collected hy careful surveys involving a 
number of families, and subsequentlj^ corre- 
lated with the “state of nutrition” of the 
population group concerned. The exact 
nature of the deficiencies in the diet would 
thus be made apparent. The next step 
would be to attempt to improve nutrition 
in the “demonstration” area by various 
means — education and propaganda, mater- 
nity and child welfare work, imj)rovement 
ill livestock and agricultural production, etc. 
The chief aim of a public healtli nutrition 
experiment of the type outlined would he 
to investigate the possibilities of improve- 
ment lying within the resources of the 
people themselves. Results obtained in 
small areas might have a general application 
throughout the country. 

If the public health side of nutrition work 
is to develop in the right direction, it is 
essential that adequately equipped research 
institutions should exist to provide basic 
knowledge. Nutrition research is being 
actively carried on at Coonoor and elsewhere, 
but there is room for extension of existing 
institutions working in tliis field and for 
the creation of new ones. Sir Robert 
McOarrison, writing in Current SeieTice in 
July 1932, suggested that “each Presidency 
or Province should have its own Institute 
for the study of Nutrition”. The activities 
of the ideal nutrition research institute 
sliould include basic scientific , research, 
systematic surveys of foodstuffs, study of 
cheap well-balauced diets within the means 
of the poorer classes, field and epidemiological 
investigations, and a good deal of propaganda 
and education work. It should have a 
department for training public health 
workers of various kinds. 

Researches in animal husbandry, nutrition, 
agriculture, and human nutrition, and 
efforts to apply in i:)ractice the results of 
scientific research in these fields, are comple- 
mentary and directed towards the same end. 
The greatest possible co-operation between 
those eoncerned in these activities is desirable. 

W. R. Aykroyd. 
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Planned Prosperity for the Peasant/^ 


qiE GEORGE SCI-tUBTER, was one of 
^ the few Finance Ministers of India 
who took a comprehensive view of Indian 
finance and studied it in its larger relation to 
Indian economic life. Hence his interest 
in Economic Planning and Economic Coun- 
cils, which he sought to jnepare by 
inviting to India, two experts to report 
on the collection of economic statistics in 
India. In the stimulating lecture he recently 
delivered before the Eoyal Society of Arts, 
Sir George believes, as all those must who 
have given the problem any serious atten- 
tion unaffected by prepossessions of one 
kind or other, — that ''the vast masses of 
the Indian population must he based on 
rural economy and no conceivable degree of 
industrialisation can alter this witliin any 
period that can be foreseen’'. It is, there- 
fore, of vital importance to the prosperity 
of the country that Indian agriculture 
should take advantage of recent develop- 
ments in mechanisation of agriculture. But 
the increasing product of agriculture that 
will follow' must find a sale abroad, but sales 
abroad are only possible if India will buy 
industrial goods in return, and a serious 
obstacle arises in the form of India’s own 
industrial ambitions. If India will not buy 
from abroad, she cannot sell abroad, and 
if she cannot sell, her rural population is 
doomed to eontinned poverty. The dilemma 
is resolved, and the interests of a ]uosperous 
agriculture with the growth of Indian indus- 
trialisation are reconciled by the argument 
that '‘there are certain more elaborate forms 
of industrial products for which the Indian 
market alone will not give an economic 
foundation for independent manufacture, 
and for wliich India will not, for a long time 
to come, have the necessary skilled labonr 
and technique'’ ; among sucli are '‘motor- 
ears, telephones, wireless machines, grama- 
phones, etc.” The category exists, though 
the list may be questioned. India can 
proceed along her own industrial advance in 
the direction of production of cotton piece- 
goods, iron and steel manufactures, sugar, 
and so on. Thus Sir George Schuster rests 
Indian prosperity upon the tripod ot improv- 
ed agriculture, increased industrialisation, 


* ‘'Indian Economic Life: Past Trends and Future 
Prospects”, by Sir George Schuster; Sir George Birdwood 
Memorial Lecture, Royal Society of Arts. 


and imports of goods that India cannot 
exxrect to produce for herself in the near 
future on anything like an economic basis. 

People are too often inclined to judge a 
country’s prosperity by reference to figures of 
production and trade alone, and are either 
indifferent to problems that affect the 
standard of the life of the poor or are opcnlj^ 
impatient of prox)Osals like Factory and 
Social Legislation that are calculated to 
transfer to the workers some share of the 
gains in production. Sir George is emphatic, 
in his view that "there is a great need for 
policies which will increase the material 
w'ealtli of India, but tliis will be valueless 
unless they also secure the proper distribu- 
tion of that wT^alth, and the greatest need of 
all is to raise the standard of living of tJie 
masses of the peoxde”. Tlie problem is 
bow to bring about a higher standard of life, 
and "somelioAv or other to get the rural 
masses of India out of the rut of their present 
low standards”. This can be done partly hy 
Government action and partly, as Sir George 
Sclmstersays, by convincing "public opinion 
of the need and getting all those wdio have 
any influence in the villages — landlords, 
District Councils, Municipalities, ITniver- 
sities, etc. — to w^ork upon it. Mass psycho- 
logy needs to be moved in the matter.” 

In view' of the recent reimdiation of eco- 
nomic planning by the present Pinaiiee 
Minister, it is of much significance that Sir 
George Schuster reaffirms his faith in econo- 
mic planning. He holds that "some fore- 
sight” is necessary "as to wLat is to be pro- 
duced, and an intensive elTort to maintain 
Xiroduction and presentation for marketing 
at the highest level of efficiency, so as to 
produce the best quality at the cheapest 
price.” He believes that "Governments and 
especially the Government of a country like 
India, must take thought and give the 
lead and impetus in these matters”. The 
first duty of the Government, in the absence 
of "sufficient statistical records” and their 
interpretation and co-ordination, is to 
arrange for "a map of its own economic 
country”, and for this purpose a Central 
Organisation of Economic Intelligence and 
Statistics must be created. If an intelligent 
public opinion is to be created, "knowledge 
must be disseminated”. In the light of 
this emphatic reaffirmation of the need for 
a scientific and ordered basis of study of 
economic data for the develoxoment of the 
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country, it is to be boiled tliat the Govern- 
ment of India will take early steps to give 
effect to the recommendations of the experts 
and arrange for an Economic Census of India 


at an early date, even if the Economic Advi- 
sory Organisation recommended by Sir 
Arthur Salter is to wait till the new Constitu- 
tion is in oijeration. 


- The Baluchistan Earthquake of May 31, 1935.*^' 

By W. D. West, 

Geological S-urveij of India, 


'X'HE earthquake wliich occurred in 
^ Baluchistan on May 31st vas re- 
markable in two respects. It was of high 
intensity at the epicentre, causing great 
mortality and much damage to pro])erty, 
yet it was felt over a comparatively small 
area, a little over 100,000 - square miles. 
This is a rather characteristic feature of 
earthquakes in Baluchistan, and indicates 
that they must have a shallow focus. The 
epicentre, where the greatest damage was 
sustained, extended from tlie nortli-wCvSt 
of Quetta to half-way between Mastring 
and Kalat. Its position is shown on the 
accompanying map, together with tlu^ epi- 
centres of the earthquakes of 1931 and 1009. 

Since most of the inliabitants were ash^ep 
at the time of the earthquake, little informa- 
tion was forthcoming regarding the beginning 
of the shock. It so happened, however, 
that night operations were being carried out 
that night at a place about 4 miles to tlie 
north of Quetta, and it appears from the 
evidence of those taking part that about 
5 to 10 seconds before tlie main shock 
started there was a |)reliminary tremor 
sufficiently strong to be recognis(‘d as an 
earthquake shock. The main shock came 
from the south and was accompanied by a 
noise like tlie roar of a train in a tunnel. 
The motion was described by the same 
observers as being like the action of a small 
boat in a choppy sea. People in Quetta 
itself generally described it as a sharp hori- 
zontal shake. 

The shocks seem to have lasted nearly 
half a minute. During this time the whole 
of Quetta City, part of the Civil Lines, the 
Hailway Quarters, the Police Lines and the 
B. A. E. Lines were laid in ruins. The 
northern and north-eastern part of Quetta, 
in which are situated the Cantonment and 
tlie Staff College, was much less affected ; 
and although, the city must have suffered 

* Pablished with the permission of the Director, 
Geological Survey of India* 


a shock of almost intensity 10 on the Kossi- 
Forel Scale, at the Staff College, distant 
only 3i miles from the city, the intensity 
was only 6. In fact, many people living 
in the Staff College area wumt back to bed 
after the eartliquake, and were surprised the 
next morning when, on going towards the 
city to do their shopping, they found the 
whole place in ruins. This wus almost 
certainly due to the varying nature of the 
ground, the area where destruction wus 
greatOvSt being situated on water-logged 
alluvium, while the Cantonment and the 
Staff College are situated on dry alluvium. 

One stinking fiuture of the earthquake, 
which caused many people to think that it 
had a volcanic origin, was the great quantity 
of dust which arose from the surrounding 
hills, and specially from Ghiltan mountain, 
botli at the time of the main shock and 
also on the afternoon of June 2nd, when a 
very severe aftershock occurred. Needless 
to say the smoke,'’ w'luch was thought to 
have been seen ascending from Ghiltan, 
wnis only dust caused by tlie. collapse of 
tliousands of tons of limestone as a result of 
the severe shaking which the mountain 
received. 

Another f(‘ature of the earthquake wdiich 
aroused much interest was a line of fissuring 
in the ground which (xtended on and off 
for over 70 miles, from the south side of 
Ghiltan to near Kalat. In places along 
this line the alluvium was severely fissured, 
in o tiler places the ground had subsided 
two or three feet on one side or the other, 
wdiile elsewJiere the ground had heaved ui3 
a foot or two. Gareful examination of this 
area, however, show^ed that the fissuring 
was purely a surface phenomenon, coinci- 
ding with the line of greatest intensity of 
shock, and it was clear that it did not pene- 
trate the solid rock beneath. Where this 
line of fissuring crossed the railw^ay line 
from Quetta to Nushki, the rails were 
severely crumpled, 
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very well on the accompaiiYing map/ and 
since the geology ^ and geography are very 
closely related, in that the axes of the rock 
folds are parallel to the main mo untain ranges, 
the map also gives an idea of the general 
geological structure of the country. These 
folds have been formed by a compression 
of the rocks in a IST. W. — S. E. direction, 
so that, taking the area as a whole, the 
folds should be aligned in a N. E. — S. W. 
direction. This, however, is not the case, 
and instead the mountains are looped np 


About 100 miles south of Quetta an old 
mud volcano burst into eruption at the 
time of the shock, and continued ejecting 
hot mud for about 9 hours. The term 
‘mild volcano ’ is really a misnomer, 
since it is generally accepted that these 
phenomena have no connection with true 
volcanic activity. 

In discussing the origin of the earthquake, 
it is necessary to take into consideration the 
geological structure of Baluchistan. The 
general alignment of the mountains is shown 


Fig. 1. 

An earthquake-proof bungalow built by the North-Western Railway, 


The Dah Bungalow, Quetta 
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to the north-west between Jacohabad and India, resulting in the compression of the 
Quetta. JSTow it is generally accepted that soft marine rocks in between to form the 
these folds have been formed by the move- mountains. It is therefore suggested that 
ment of the old stable mass of Central this sharp deflection in the alignment has 
Asia towards the stable mass of Peninsular been caused by some underground obstacle 



MAP OF BALUCHISTAN AND SIND, SHOWING THE ALIGNMENT 
OF THE MOUNTAINS AND THE EPICENTRES OF 
THE LAST THREE EARTHQUAKES. 
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which is ohsciired from view by the allu- 
viiim of the Indus valley, and which has 
prevented the free movement of the folds 
towards the south-east. The effect may 
he likened to the waves of the sea, w^hen 
they are deflected in their course towards 
the shore by the obstruction of a break- 
water. The waves flow^ freely on either 
side, but are held up by the break-ivater. 
Whether or not this hypothesis is correct, 
it is a fact that the geology around Quetta 
is more complicated than it is in any other 
part of Baluchistan, and the rocks liave 
yielded here not only by folding but also 
by fracture. It is around this re-entrant 
angle that the greatest strain must occur, 
and it is here that one W'ould expect most 
earthquakes to originate. In actual fact 
this is the case, and most of the severe 
earthquakes which have visited Baluchistan 
have been confined to an area within a 
radius of about 150 miles of Mastung. 

In the case of the last three severe earth- 
quakes w^hich have visited Baluchistan, 
namidy those of 1909, 1931 and 1935, the 
epicentres of which are shown on the map, 
no connection could be traced betw^een the 
location of the epicentres and any known 
fault. It therefore seems clear that the 
earthquake, if it was due to movement 
along a fault, must have been connected 
with some fault which does not reach the 
surface of the ground. . 

The enormous death roll wiiich occurred 
at Quetta is directly attributable to the 
very poor mamier in wfljicli nearly all tlie 
buildings were constructed. Owing to the 
scanty rainfall in this part of India, it has 
been the practice in the past to use a mud 
mortar. Such a mortar has very little 
bonding power, and wiien an earthquake 
occurs, the very heavy latex'al force to 
which the building is subjected simply 
causes the bricks to slide over one another, 
and the building collapses. In the case of 
the present earthquake a feature of great 
interest was provided by certain Nortli- 
Western Raihvay bungalows which had 
been built since the 1931 earthquake and 


had been designed on earthquake-proof 
lines. Although surrounded hy smashed 
buildings, they are without a single crack. 
The accompanying photographs sliow the 
completely ruined Dak. bungalow in Lyfcton 
Road and one of the new^ earthquake-proof 
Railway bungalows situated on the other 
side of the road. It is difficult to imagine 
a more striking illustration of the efficac}- 
of sound earthquake-proof construction, in 
wTiich rigidity has been the main eonsideia- 
tion. By making a hnildiug as rigid as 
possible, instead of the building falling apart 
during an earthquake, due to the different 
parts of the building behaving differently^ 
it will move as a whole and so avoid being 
cracked. That these Railway bungalows 
did move as a whole was clearly shown hy 
the ract tliat those who were living in them 
were so severely shaken that they were 
unable to stand up inside the bungalow 
during the earthquake, while heavy ah 
mirahs w^ere also thrown dowii. These 
bungalows had been made rigid by bracing 
with vertical and horizontal iron rails, and 
had been constructed to withstand a hori- 
zontal acceleration of 3-2 feet per second 
per second. From this, however, it is nofc 
to be inferred that the acceleration of the 
earthquake motion was less than 3 -2 feet per 
second per second, because in constructional 
work a considerable factor of safety is alw^ays 
allo wed, wbich may be as much as 3 or 4. 

It will be seen from the map that the 
centre of earthquake activity has gradually 
moved north- wn^stw^ards since 1909. It is 
doubtful, however, if any conclusion regard- 
ing the location of the next earthquake can 
he inferred from this. Such knowledge as 
we have of previous earthquakes, in Baliicki- 
stan shows that they jump about from place 
to x>lace in accordance with no apparent 
law^ If, however, an earthquake he re- 
garded as affording relief to the strains which 
have accumulated in the rocks, then it may 
be fairly safely predicted that the next 
earthquake, wlien it occurs, will not be 
located along the same line as the present 
one. 
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The Pre-Vindhyan Geology of Rajputana. 

By A. M. Heron, 

Geological Surrey of India. 


OTXOE 1907 a geological survey of 
^ Eajputana and the States of Bombay 
which adjoin it to the south in Gujarat has 
been in progress. Its results have been 
presented from time to time in papers by 
the author and his colleagues Mr. C. S. 
Middlemiss, l)r. A. L. Coulson and Mr. B. 0. 
Gupta, and several other publications are 
in preparation. As, however, it may be 
some time before the main description 
dealing with the work done in central 
Rajputana since the Great War can appear, 
it has been thought advisable to submit a 
brief sketch of the results obtained. A 
somewhat fuller account of this has appeared 
in the Transactions of the National Institute of 
Sciences of India, Yol. I, No. 2. 

The rocks below the Yindhyans and the 
Malani volcanics have been arranged in four 
groups, separated by three erosion uncon- 
formities, all of wliich are in jdaces clearly 
shown by basement conglomerates accom- 
panied by other evidences of discordance, 
and are in addition well displayed in the 
mapping by tlie trend of the boundaries 
of the formations. The unconformity most 
distinctly seer, that at the base of the 
Delhi system, has been traced for something 
like live hundred miles along the edges of the 
synclinorium, which is almost exactly coinci- 
dent with the limits of the Dellii system, 
for outside of it re])resentati ves of the 
Delhis are insignilicant and somewhat un- 
certain. It appears to have been tlie 
successor to a geosyncline in which the 
Belliis wxne accumulated ; on either side 
of it are found the older formations — the 
Eaialo series, the Aravalli system and the 
pre-Aravalli gneisses. 

The succession is shown in the annexed 
table. 

In view of the presence in Eajputana of 
four distinct Precambrian and Archaean 
formations, separated by important uncon- 
formities each denoting a period of dia- 
strophism and erosion, and of the immense 
thicknesses of strata involved, it is reasonable 
to infer that the Bundelkhand gneiss and 
the banded giieissic complex at the base 
of this long sequence are among the oldest 

* Published with the pernussion of the Director, Geo- 
logical Survey of India, 


rocks which occur anywhere upon the 
earth’s surface. If the Yindhyans are also 
placed in the Precambrian, neglecting the 
doubtful evidence of obscure markings which 
are held by some palaeontologists to be 
primitive Cambridge brachiopods and by 
others to be vegetable remains, the sequence 
is still fui’ther lengthened and the oldest 
rocks are pushed farther down in the 
Archaean. 

Unfortunately we can say nothing definite 
regarding the relationship of the handed 
gneissic complex and the Bundelkhand 
gnei>ss, as their mutual junction is every- 
wdiere concealed by a hroad syncline of 
Aravallis resting on both of them uncon- 
formably. In a recent paper in Current 
Science^ by Mr. W. D. West, it is stated 
that they are thought to be equivalent. 
This, however, is the case only in the sense 
that both a.re. overlain unconformably by the 
Aravallis, for the\^ are entirely different 
lithologically. The Bundelkhand gneiss is 
a true granite, unfoliated except in its 
extreme western extension, non-porphyritic, 
and remarkably uniform over all its wide 
area of outcrop ; it is traversed by intrusive 
dykes of dolerite and great reefs of quartz. 
The banded gneissic complex, on the other 
hand, was originally a sedimentary formation, 
predominantly argillaceous, but showing by 
two anticlinal inliers of massive bedded 
quartzites that its oldest visible strata 
w^ere arenaceous. Over most of its extent, 
however, especdally in the south, its sedi- 
mentary character has been obscured by 
the intrusion of multitudes of acid and basic 
rocks in great variety of texture and of 
different ages, giving rise to a comxrlex of 
banded and foliated gneisses. In the north 
the banded character is on the whole less 
strongly marked and the intrusions are more 
in the form of large bosses of a dark porphy- 
ritic biotitic granite, usually strongly foliated, 
with its cognate pegmatite and aplite veins 
forming composite gneisses, and masses of 
basic rocks. 

To the north-west of the synclinorium a 
third type of gneiss, a fine-grained and 
usually homogeneous granite, is present at 


^ Current S deuce, 1934, 3, 138. 
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tlie edge of tlie Marwar plain, but is mucli 
obscured by the Erinpura granite intrusive 
in it, and. by alluvium. It is clearly older 
than the Delliis but the Aravallis have not 
been seen in association with it. 

The Aravalli system consists predomi- 
nantly of an immense but immeasurable 
thickness of phyllites, in certain zones of 
which imxjure limestones and fine-grained 
quartzites occur. Its base is marked by 
a thin grit resting on the underl^dng gneisses, 
and in two widely separated areas thick 
basic amygdaloids and pyroelastics have 
been accumulated near the base, in one 
case x^assing up into a great series of conglo- 
merates, and these again into massive 
quartzites. 

A feature of great interest is the occurrence, 
south of Chitor in south-eastern Mewar, of 
a tract in which the Aravallis have under- 
gone hardly any metam.orphism, being still 
shales with low rolling dips. As they are 
followed across the strike from east to west, 
in the direction of the ancient belt of 
mountain-folding and igneous intrusion of 
the synclinorium, dips steepen and they 
become successively slates, phyllites and 
ultimately mica-schists with small garnets, 
magnetite, staurolite, chiastolite andkyanite. 
The intruded dolerite becomes epidiorite 
and hornblende-schist. 

At the top of the little-altered Aravallis 
are several quartzite and grit formations, 
of ver^r limited extent and somewhat obscure 
relationships, to which have been given local 
names. Some of them (the Badesar quart- 
zites, the Kanoj and Ivhardeola grits) 
appear to he slightly unconformahle upon 
the Aravallis ; others, the Ranthambhor 
quartzites, wdiich are found in eastern 
Jaipur as, wudl as in south-eastern Mewar, 
are conformable vdtli the Aravallis. 

The suggestion is made that the G-waliors 
may also he unaltered Aravallis, like those 
just mentioned, which, like them, have 
escaped metamorphism owing to their dis- 
tance from the x^^^taxis of diastrophism 
now" represented by the .Aravalli range and 
by the protection of the solid mass of 
.Bundelkhand gneiss upon which they rest. 

Intrusive igneous rocks in the Aravallis 
are scarcer than in the pre-Aravalli gneisses 
and in the Delhi system. In the unaltered 
Aravallis they comprise the dolerite men- 
tioned above, which may perhaps be the 
hypahyssal equivalent of the Khairmalia 
amygdaloid at the base of the Khardeola 
grits, and in the metamorphosed .Aravallis to 


the west they are granite and ultra-basic rocks. 
The granite, acid, fine-grained and almost 
devoid of mica, forms several bosses near 
Udaipur City ; on their margins intrusive 
relations with the Aravalli limestones are 
excellently showm, and the granite, by 
lit-pavAii injection of the mica-schists, gives 
rise to a broad band of composite gneiss 
which runs south-east from Udaipur City^ 
for many miles. The ultra-basics are talc- 
serx>entine-chlorite rocks occurring near 
Rakhab Deo^ and at other xdaces. The 
Xjost-Delhi Erinpura granite also invades the 
Aravallis south-east of Salumbar. 

The Raialo series is the thinnest and 
simplest of the four formations discussed, 
consisting of a thin, occasionally conglo- 
meratic quartzite at the base, wdiich, how- 
ever, is more often than not missing, then 
about tW'O thousand feet of white crystalline 
limestone, wdth at the top of the sequence 
but exposed in one area only, in the core 
of the syncline (see below') near Kankroli, 
an unknowm thickness of garnetiferous 
biotite-schist. 

A correlation has been made between the 
widely separated exposures of massive wdiite 
crystalline limestone which are believed to 
belong to this series, near Eaialo on the 
frontier between Jaipur and Alwar States, 
a great syncline running out from below the 
base of the Delhis past Uathdwara and 
Kankroli and extending as long narrow 
synclinal outliers beyond Bhihvara to the 
Jahazpur and SaAvar hills near Deoli, the 
celebrated Makrana marble in Jodhpur 
State, with other outcrops along the strike 
to the south-west and, in tlie south-eastern 
McAvar area of unaltered Aravallis, the 
“.Bhagw^anpura limestone”. In the Makrana 
and other occurrences to the north-west of 
the Delhi synclinorium the limestone is a 
calcium carbonate rock, in those to the 
south-east of the synclinorium it is dolomite. 

The limestone is very free from igneous 
intrusions, only a few dykes of the post- 
Delhi pegmatite penetrating it, but the 
garnetiferous biotite-schists which overlie it 
give excellent examples of how various 
types of gneiss arise from the injection of 
one original rock. Starting from biotite- 
schist intruded by large definite dykes of 
Xiegmatite, these may become so numerous 
that they crowd into each other leaving 
little schist, or they may take the form of 


2 Afem. Gtol. Surv. Lidia, 1934, 65, pt. 2, 152-153. 
2 Rec. Gcol, GnEV. India, 1933, 66, pt. 4, 4^3, 
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cliiBters of sills, ending in tlie schist heing 
intimately and uniformly permeated by 
multitudinous interfoliar veins, forming a 
banded composite gneiss often highly con- 
torted. There is no evidence that the 
Raialos were invaded hy any igneous rochs 
of post-Eaialo but pre-Delhi age. 

The rocks of the Delhi system are exposed 
in a great synclinoriuni which extends 
throughout Rajputana from nortli-east to 
south-west, disappearing beneath the Indo- 
Gangetic alluvium at the one end at Delhi, 
and under the alluvium of the Gujarat 
plain at the other, in Iclar State. The 
north-western flank of the synclinorium is a 
straight line but its south-eastern side is a 
great curve ; in the medial portion of this, 
for about forty miles along its length, the 
synclinorium is a simple syncline about six 
miles wide hut to north and south of this it 
widens greatly hy the development of 
numerous isoclinal folds. 

In the southern portion the base of the 
Delhi system is exposed as a simple curve 
without re-entrants, as the present surface 
of erosion cuts only the higher portions of 
the folds and therefore the upper formations 
only, in the synclinorium itself. In the 
northern portion, however, the basal beds 
are repeated in great curves running athwart 
the general direction of the axes of folding, 
the anticlines pitching to the north-east. 
We find that the uppermost divisions of the 
Delhi sequence are more fully preserved in 
the southern part of the synclinorium than 
in the northern. 

South-west of Ajmer the synclinorium 
consists of two synclines of Delhis separated 
hy a tongue of the pre-Aravalli banded 
gneissic comxDlex. They are brought to- 
gether to the south-west by a thrust-fault, 
and beyond their point of meeting the 
north-western of the two synclines is so much 
intruded by epidiorite and Erinpura granite 
that it is ultimately obliterated at about 
where the other, south-eastern, syncline be- 
comes the sole component fold of tlie syncli- 
norinm and so persists, as I have said, for 
a distance of about forty miles along its 
length, with a breadth of some six miles. 
This decrease in width is in part due to the 
smoothing out of minor folds and in part 
to the Alwar series at the base of the Delhis 
having almost died out for a space, to re- 
appear again to the south. 

South of the constriction the synclinorium 
widens again owing to additional folds 
appearing, to the coming in again of the 


Alwar series in force and also to deeper 
plunging synclines bringing in the highest 
beds of the central core. Here also igneous 
intrusion, principally the Erinpura granite, 
increases towards the south-west, obliterating 
the component formations en echelon from 
west to east until in Idar State only the 
Alwar quartzites are left where the syncii- 
noriuni disappears below the alluvium of 
Gujarat. 

In the northern part of the synclinorium 
both the strong quartzites and the basement 
grits of the Alwar series are in force, the 
latter becoming coarse conglomerates with 
strangely flattened and elongated cobbles at 
Barr and Srinagar. As a rule the basement 
beds here are arkose, the felspar being 
derived from the abundant granitic material 
in the pre-Aravalli gneisses upon wLieh they 
rest nneonformahly. 

South of the constriction the basement 
beds of the main synclinorium are fine- 
grained quartzites with intercalations of 
hiotite-schist, as they are derived from die 
underlying Aravalli phyllites, which yield 
on disintegration no coarse felspar and no 
pebbles. Out to the east, however, is a 
line of faulted outliers of the Alwar series, 
in w'hich arkose conglomeratic grits are 
strongly developed, as they rest upon the. 
granite-intruded pre-Aravaili gneisses. 

The Kiislialgarh limestone^ and the closely 
associated Hornstone Breccia, which in xMwar 
State separate the Alwar series from die 
Ajabgarh series, are not found outside 
Alwar. 

In the country now described, i.e,^ from 
the Samhhar Lake south w'ards, the lowest 
division of tlie Ajahgarhs is typically a great 
thickness of hiotite-schists intruded witli 
pegmatite in massive dykes and sills, and 
with aplite in veins and lit-par-lit injection; 
as a rule there is as much igneous inaterial 
present as sedimentary, anci excellent ex- 
amples are seen of tlie transition from phyllite 
through biotite-schist to composite gneiss 
formed by the interfoliar permeation of 
hiotite-schist with aplite. 

The middle division, the “calc-schists,” 
in their least metamorphosed phase are 
calcareous shales and impure limestones, 
seen only in two narrow synclines folded 
into the Alwar quartzites in the extreme 
south. These form the Mnndeti series*'^ of 
Hiddlemiss. Except in these two narrow 


^ Mem, Geol. Surv, India, 1917, 45, pt. I, 56-72. 
® Mem. G^ol, Surv, India, 1921, 44, pt. 1, 53-61, 
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.ynclines and the isolated exposures of the 

‘Mundeti series” in Idar, the '‘calc-schists” 
attain a higher degree of metaniorphisrn, 
and have a surprisingly uniform character 
throughout tlieir great length of outcrop. 
They are straightly banded, flaggy rocks, 
the banding being certainly the result of the 
original stratification and is now due to the 
alternation of dark layers rich in biotite and 
actinolite Avith pale layers of felspars, tremo- 
lite and diopside. The amount of igneous 
intrusion is generally less than in tlie case 
of the biotite-schists, and it occurs more as 
large sills and dykes of pegmatite, lit-'par-Ht 
injection being scarce. 

The upper division of the Ajabgarhs, the 
‘'calc-gneisses,” in its less altered phase in 
the north-east is a. series of dark, banded 
biotitic and siliceous limestones, passing 
gradually along the strike to the south- 
west into ‘hale-gneisses”. In these the 
banding, which is essentially the same as the 
banding in the original limestones, is broader 
and more A^ariable in com])osition and in 
width than in the “calc-schists” and is more 
irregular, often being characterised by 
extraordinary contortion. In tlu^. “calc- 
gneisses” bands composed largely of carbo- 
nates (calcite and dolomite) alternate with 
bands rich in silicates (felspars, diopsides 
and amphiboles), the former being more 
soluble than the latter, which stand out in 
relief on Aveathering. In both “calc-schists” 
and “calc-gneisses” the present banding is 
essentially the same as tlie original strati- 
fication but metamorphosed ; this consisted 
of alternating layers of calcareous sediment 
witli argillaceous and ferruginous sediment. 

The earliest intrusives in the Uelhi 
system are epirliorites and hornblende- 
schists, originally basalts and monzonites, 
AAhich arc in xiarticular abundance along 
the north-western flank of the synclinorium. 
Ultra-basic rocks are represented by talc- 
and chlorite-schists and by a group of small 
plugs of unfoliated talc-limonite-serpentine- 
magnesite rock, probably much yoiinger 
than the former schists. 

The principal post-Delhi intrusive is the 
Erinpura granite, in bodies of all sizes, and 
with wide A^ariations of texture and degree 
of foliation. Its earliest forms were prob- 
ably aplite veins and foliated granite 
sheets, folloAA^ed by stocks and batholiths of 
larger sizes, composed of granite coarser in 
grain, more biotitic and often unfoliated ; 


the last manifestation Avas the Avidespread 
pegmatite sA\^arms. 

Later than the Erinpura granite and 
earlier than the. Malani volcanic series is a 
suite of basic and ultra-basic rocks found 
by Coulson® in 8irohi State, comprising 
picrite, pyToxenito, gabbro, dolerite and 
basalt. It also includes a sodalite-syenite ; 
this is quite distinct from the soda-syenites^ 
of Kishengarh State at the other end of the 
Aravalli range, which are probably pre-Delhi 
in age. 

The Jalor and Siwana granites with their 
granophyres, porphyries and rhyolites, form 
the Malani series,®’® Avhich has a Avide develop- 
ment on the plains to the Avest of the syncli- 
norium. The Idar granite of Middlemiss,^® 
vihich was formerly supposed to be the 
same as the Jalor and Siwana (Malani) 
granites, has at the end of this field-season 
been traced into continuity with the main 
Abu-Erinpura batholith of the Erinpura 
granite, and the outcrops of the Midani 
series are thus confined to tlie west of the 
synclinorium and the Aravalli range. 

Youngest of all is the dolerite which cuts 
the Delhis and the Malanis in a f(^w plugs 
and dykes and may perhaps be related to a 
dolerite Avhich intrudes even the Semri 
series or LoAver Vindhyans far to the east 
in Mirzapur district. 

The Delhi syskun is characterised by a 
greater Aurriety and abundance of igneous 
intrusives than eitlier the Aravalli system 
or the Kaialo series and by the fact that 
its scMlimentary rocks usually attain a 
liigher grade of metamorphism, particularly 
in tlie soutl) -western part of the synclinorium, 
than the much older Aravallis outside it. 
It is believed tliat the plethora of intrusions 
Avas not to any important degree the cause 
of metamorpliism but tliat the rocks of the 
synclinorium had reached their jiresent meta- 
morphic stage before the almost universal 
pegmatite, at any rate, had |)e7.waded them. 
The ErinjAura granite has, it is true, in 
some places produced local extra meta- 
morphic effects on the calc-gneisses, but 
both calc-gneisses and calc-schists are uni- 
formly in their usual highly metamorphosed 


^ Alcm. Geol. Sitrv. India, 1933, 63, pt. 1. 77-101. 

‘ Rec. GcoL Surv, India, 1924, 56, pt. 2, 179-197. 

8 Man. Geol. Smz. India, 1902, 35, pt. 1, 19-25. 

8 Mc 7 n. Geol. Sn/'v. India, 1933, 63, pt. 1, 102-141. 

Mem. Geol. Surv. India, 1921, 44, pt. 1, 115126. 

Mem. Geol. Snrv. Lidia, 1933, 62, pt. 2, 191-193. 
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state over great areas and at great distances 
from any body of Erinpura granite. 

Pegmatite veins were never seen to pro- 
duce any marginal effects on the calc-gneisses 
and oalc-scMstSy and in considerable areas 
free from pegmatite they do not differ from 
those in tracts riddled with pegmatite. 
Though not cause and effect, igneous intrusion 
and metamorxohism are doubtless related 
in both being effects of the same cause, — 
deep folding by which the rocks were brought 
within the range of high temperatures and 
pressures and into contact with rising 
granite magma. 

The Delhis appear to have been deposited 
in a geosyncline which was subsequently 
laterally compressed and elevat-ed into a 
mountain range, the deeply folded roots of 
which are now laid bare. The two major 
nnconformities, at the base of the Aravallis 
and at the bases of the Delhis and Eaialos 
respectively, were of sufficient magnitude for 
the underlying formations to be highly 
folded and for deep-seated plutonic masses 
to be laid open by denudation. In the 
Eaialo -Delhi interval similar folding took 
place but no post-Eaialo and pre-Delhi 
igneous rocks have been detected. 
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Additions to the London Zoo. 


W E learn that the Prince of Wales 
presented to the mammalian section 
of the London zoo a ghaffe-like specimen 
commonly known as the Okapi. This 
animal is known to the zoologists from a 
long time and we read that Sir, Ef. Johnston 
made a present of the skin, two skulls and 
the hones of the feet of a new genus of 
Giraffi-dse secured from the Belgian Congo 
to the IsTat. Hist. Society, London, as early as 
1900, Oh examination this turned out to 
he the new genus Ocapia johiistoiii. 
The genus Ocapia contains a single species 
0. johnstoni. Peculiarly, however, the 
animal which is about the size of a Sable 
antelope, incorporates in itself the striped 
side skin of the Zebra on its hind and 
forelimbs and the head of the giraffe minus 
the horns. The body and tail are coloured 
uniformly reddish brown. Naturalists tell 


us that he is a very shy creature and exhibits 
a predilection for choosing the thick recessus 
of the forests, but always lives in pairs. As 
regards the position of the animal in the 
scale of evolution, we know from the study 
of the skull that it is intermediate between 
that of tlie giraffe and that of the extinct 
Sainotherium of the lower Pliocene of Europe. 

The rare and proverbial blood-sucking bat— 
the Yampire — is a native of tropical America. 
Though small in size, it possesses a sharp 
set of teeth by means of which it is capable 
of inflicting painless wounds and then 
“licks” the oozing blood by means of the 
tongue with such rapidity that a regular 
sanguineus stream is seen to enter the 
mouth. For a long time the use of the long 
thumb was not known and now after a 
careful study Ditmar tells that it is used as 
feet for progression on the ground. 
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Wood Preservation in India. 

Ey S. Kamesam, m.i.e. (Ind.), 
Forest Research Institute, Dehra Dun. 


TN spite of all the efficient salesmanship 
and propaganda of cement and steel 
interests in India, wood is still very widely 
used for construction purposes. At the 
same time, for some years, wood has been 
gradually losing ground as a structura.1 
material. When timber was more plentiful, 
and steel and cement were less easily avail- 
able and were more expensive, the urge 
for its proper use was not so apparent. In 
these days of competition, wood is used only 
in places and for purposes where it is not only 
initially less expensive than steel and cement, 
but where it is also cheaper in the long run. 
If a much longer life than what can be 
obtained with most raw'' untreated timbers 
of India cannot be secured, wood will be 
rapidly ousted out of the structural held. 
It is this aspect that brings us face to face 
with wood preservation by the application 
of physical and chemical principles, j^aturally 
non-durable wood has to hold its own not only 
against non-cellulosic structural materials 
that are available in the market, but against 
the more naturally durable timbers. 

A tree saved is a tree grown. It is wood 
preservation that makes one tree serve the 
purpose of even four or five trees, as with 
most Indian timbers, wood preservation 
augments the life by 400 to 500 per cent. 
Hence the wood xireserver is not only aiding 
forestry, but is making forestry pay by the 
conservation of forest resources, and by 
the elimination of waste to a minimum. 

What is a handicap with raw' untreated 
timber becomes an asset when once wood 
preservation is employed. The so-called 
“katcha” timber for which people hardly pay 
anything in the timber-yard at present 
becomes very much more valuable than the 
expensive heartwood when once it is chemi- 
cally preserved, as being almost invariably 
much more porous, it absorbs more preserva- 
tive and to a greater depth. The aristo- 
cratic position held by the naturally durable 
timbers like teak and deodar in India is 
due to a poison with which they are endowed 
by Is'ature. In a scientihc age like the 
present, tables have been turned by creative 
chemistry against a number of natural 
materials by superior and artificial materials 
that are more suitable and efficient for 
coping with certain specific conditions en- 


countered in practice. When once timber 
is submitted to modern w'ood preservation 
processing, most of the porous timber that 
is despised and rejected at present will be 
more valuable than the so-called liard and 
durable timbers which cannot be filled up 
by impregnation with fire-proofing chemicals, 
dyes, etc. While the ordinarily despised 
pine can he fire-proofed, teak cannot be. 

There are in the Indian forests several 
woods that are mechanically strong for 
almost any structural purpose, and stronger 
than pine and fir which have been widely 
employed for even rail'way bridge construc- 
tion in the United States of America and 
Canada, but owing to their want of resistance 
to white ant and fungus attack, they are 
not used for construction work. . In some 
cases, wood has got a had name by its having 
been used unwisely. It can give only a 
short life if not chemically preserved. The 
same is the case wdth leather. Kaw hides 
perish very much more rapidly than tanned 
skins. Unpainted or nngalvanised steel or 
iron perishes rapidly in a moist climate. 
Even cement concrete, unless special chemi- 
cals are included and unless properly made 
and cured, cracks under frost, and the cement 
is dissolved out if it is iu contact with water 
for several years: Even the best of struc- 
tural materials requires some kind of protec- 
tive chemical treatment for resisting the 
disintegrating forces of Nature. 

Besides fire, the two most important^ 
agents that tend to destroy wood, especially 
structural timber during service, are wood- 
boring insects and fungi. As iron and stone 
disintegrate through inorganic processes, un- 
protected wood is destroyed through decay. 
It is only Nature’s cycle of creation and 
destruction that is incessantly going on. 
Decay is caused by Ioav forms of plant life 
which, being incapable of photo-synthesis, 
feed on carbohydrates that have already 
been formed and are available. They 
produce an acid that dissolves organic 
substances, facilitating assimilation. The 
four requirements for the growth of fungi 
are oxygen, moisture, a favourable tempera- 
ture and food. When submerged in water, 
or in the earth below the “ level of water 
of saturation”, wood has been known to 
last hundreds of years. In perfectly dry 
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situations, it is not affected by fungus for 
an almost indefinite period. A damp condi- 
tion, accompanied by poor ventilation, oners 
verv favourable conditions for fungus attack. 
It is for this reason that timber fence posts 
and joints, where water tends to stagnate, etc., 
decay rapidly. Wood destroying fungi can- 
not grow at very high or very low tempera- 
tures. There is ^hardly any wood destroying 
fungus that can live above 40° C. while very 
few can live below 15° C. Most fungi 
especially the so-called “ wet fungi like 
ConiopJiora cerebeUa — grow vigorously be- 
tween 20Th and 25° C. A few of the so-called 
dry fungi like Lenzites thermo}) Jiila, which 
attack the tops of poles and posts, thrive 
vigorously between 30° 0. and 35° C. 

The wood itself supplies the fourth require- 
ment— namely food. It is interesting to 
note that some fungi attack only the cellulose 
component of wood while others the lignin 
component. 

To prevent fungus attack, it is obviously 
necessary to deprive it of one or more of 
the four above mentioned requirements. In 
all outside locations and in most indoor 
locations, it is impossible to deprive them 
of air, or to keep them at a very high or very 
low temperature. The best and most ijrac- 
ticable way is, therefore, to poison the food 
supply. This is the principle on which 
successful wood preservatives are based. 

Wood-boring insects, including white ants, 
attack timber almost irrespective of its 
moisture condition, although a certain mini- 
mum moisture content in wood appears to 
induce insect attack more readily. The 
action of wood preservatives on wood-boring 
insects is similar to that on fungi which 
cannot feed on poisoned wood without being 
kided. 

Modern wood preservative treatment per- 
forms three kinds of sertuce. Firstly, it 
increases the durability life of wood by 
over two or three decades even on exposure 
to very severe conditions saving several 
times the cost of replacing the structure, and 
the inconvenience involved in such frequent 
renewals. Secondly, it makes the present 
woitliiess sapwood even more durable than 
the hearncood of even the most naturally 
durable species. This removes the necessity 
for imposmg restrictions on sapwood content 
and distribution in structural timbers. It. 
therefore, permits closer utilisation. Thirdly 
and lastly, it enables our so-called jungle- 
woods and poles in the round, which ^re 
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invariably of low natural <{ur;i])ilil y, 
used widely for constnudlon i)ur])(KS( 

A successful wood presco'Yatlvi^ slio 
toxic enough to kill wood-boriiig ins(' 
well as fungi. It must 1>(‘ in 

quantities and be ot uniiorm 
It should be also not higli-pricasl. A Is 
preservativ(‘ should iKutlnu’ vnljililis 
get Avashed out from wixxl wlieii <u< 
either to running water or to inoist soi 

There are several wood prc'S(U‘vai1>is’es < 
market to-day. The I'orsvsl- Kb'seuindi 
tute, Debra Dun, has b'stcd Hovvrihl 
wood preservative's against' lungus a'lul 
ants during the last a-boiit 25 
of the pn'servatives tkat W(U‘(' tested 
good results for tkc'. first, yc'aa' or so 
owung to ('ither volatilisation or 
the treated s]>e(‘i!n('ns of woeui coni nr 
to fail ra])idly afteu* that' {xu*iod. 

Generally speaking, tlxu’e I wo kin 
wood preservative's. One' kiixl is r<‘pr<‘S< 
by oils like coal tar cri'osot'e*. Sixdi pr<‘s 
tives are almost insoluble in wat<‘r, l)ut' (•(' 
volatilise. Doal tar eTe'osot'C lla'Sgi^’<'ll i 
lent results as a wood iire'sc'rvat ive', b 
very expe'usive in Imlia be'sidc's g[\u*ng 
a pungent oelour. The' ot'lu't* class consif- 
wn'ter- soluble salts, fidu'se vc'ry n 
for outside moist locations ordy if t.li<\v 
be 'Tixc'd” to wood. Five': oF Mx' i 
important iiiorganie*. ele'nie'nf-s tlm't 
been employed with sueHU'ss in tlx' past 
zinc, fluorine, mereairy, eeipju'i* a.ml ars 
Tlie first two eleme'uts ha'V(' not be'('ii I'e 
to be very e*tTe(‘tive against' wliif c' a'lds, v 
premng effieuent against Itingi. Idie'V 
therefore, almost use'h'ss for IndiuJi <‘0 
tions. The meucury wood pi'i'se'cva-ti v 
too expensive eaimpare'd to tlx' I'C'ina-ii 
four, and also eeannot ]>e' e'mploye-d 
pressure impregnation in st<'<'l eylitx 
Therefore, our edioice' Falls on eoppe'r or; 
arsenic. 

On account of wide variat ions in te'iup 
ture and hnmidity in India, we)od, n.ln 
invariably, splits unele'r seu'viea' condif. 
so that as deep a penetration of the' ])r('.se' 
tive as possible slionld be secure'd if t.re'i 
wood is to give efliede'ut service in out 
locations. This ncee'ssitates n j>ressur<^ 
pregnation. The most re'ex'nt ex])eri( 
in India a,nd abroad has demonstrated i 
for a unit of money, an optimum com]) 
tion of copper and arsenic alTords tlie ri 
efficient protection to Avood against w^ 
ants and fungi. Siudi a preservative, te 
successful, should not only be^. easily sob 
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in water, but while forming a componrid in 
wood that is almost insoluble in water, like 
limestone, the compound should he soluble 
to form a lethal dose, in a very dilute acid of 
a pH-ion concentration of between 4 and 5, 
an acidity corresponding to that produced 
by wood destroying fungi wlien they attack 
and assimilate wood substances in Nature. 
It may be stated that the acidity corresponds 
to about It pier cent, concentration of con- 
centrated acetici acid in water. The pre- 
servative should not only be stable in contact 
witli steel and cement, but should not 
corrode stexd. A successful wood preserva- 
tive satisfying all the above conditions was 
Tecently developed by the writer at the 
Forest Research Institute, Dehra Dun. It 
is called 

The next aspect that merits consideration 
is the method of applying wood preservatives. 
Generally speaking, there are three methods. 
The preservative may be either impregnated 
under mechanical pressure, or be introduced 
into wood by allowing it to soak for several 
hours in the preservative fluid. A third 
method of application is ei( her with a brush, 
or a spray pump. Wliere timber is employed 
in sheltered locations, if it has been wcdl air- 
seasoned to start with, it can be treated with 
success either by soaking or brush -painting. 
For use in outside locations as witli railway 
sleepers, especially when timber is partially 
buried in the earth, as in the cas(i of a pole 
or post, it sliould be pressure- treated for 
obtaining the best results. Otherwise, timber 
sxdits and cracks. The planes of cleavage 
thus formed will serve as channels for tlie 
ingress of wliite ants and wu)od destroying 
fungi si)ores. 

From the point of view of distribution and 
content of preservative fluid in ^vood cells, 
there are two general metliods of wood 
Xireservative impregnation, one is the ‘Tull- 
cell” impregnation in wliich the cells, after 
disxflacing the air in them, are filled by the 
preservative fluid. In the '"'empty cell” 
processes — the second general method — 
wood cells are only lined wflth a coating of 
the preservative so that by emx>loying them, 
a considerable saving in the cost of X3reserva- 
tion results. Up to about 80 to 90 per cent, 
of the x^i'^^servative originally introduced 
under pressure can be recovered. Each 
method* has got its own field of application. 
While in the "full-cell” processes, exposing 
the timber to a vacuum, or boiling it in a 
vacuum are the common lines of x^rocedure; 
in the "empty-cell” processes, either the 

4 


air that is contained in wood is compressed 
by superimposed hydraulic pressure, or air 
from outside is injected under pressure into 
wood before the antiseptic fluid is forced so 
that a high pneumatic pressure is, initially, 
created in the w^o od . Wh en the superimposed 
hydraulic pressure is broken, compressed 
air inside the wood comes out rapidly bring- 
ing with it a large quantity of the antiseptic 
fluid that has gone in due to the hydraulic 
pressure. The two most popular “ empty- 
cell” processes are called after Lowry and 
Itueping, the latter having the distinction of 
being the inventor of the most effective 

empty cell ” process — -which involves the 
initial injection of air into wood — knowm 
to-day. 

If the best service is to be obtained from 
treated timber, not only expert technical 
advice is necessary as regards the selection 
of the most suitable wood preservative, 
but also regarding the most efficient and 
economical method of treatment. Several 
specifications for treatment as well as X-)reser- 
vatives are known. A selection is imx)erative. 
A thorough knowledge of the structure of the 
timber to be treated is essential. Also, 
considerable experimentation regarding the 
treatment characteristics of the timber in 
question is a necessary prelude for obtaining 
the best results. 

As far as India is concerned, about a 
hundred of the more important commercial 
timbers and bamboos have been subjected to 
investigation during the last twelve years by 
the Wood Preservation Section of the Forest 
Research Institute so that the public may 
write for advice regarding any problem 
connected with the preservative treatment 
of Indian timbers and bamboos. 

The next factor that requires consideration 
is the cost of antiseptic treatment. Usually 
actual cost of pressure treatment which 
includes interest and depreciation on the 
investment on the erection of a suitable plant, 
the cost of handling timber in the yard, etc., 
works out at about 2 annas to 4 annas i^er 
cub. ft. whereas the actual cost of the 
preservative is very variable. In the case 
of most preservatives, it varies between 
2 annas and 8 annas per cub. ft. With the 
soaking and brush treatments which are 
not very effective for outside locations the 
cost of treatment is naturally very much less. 

- Timber or bamboos can also be “fire- 
proofed” which enables the cellulosic material 
to resist the tendency to burn. The material 
merely chars so that the charred portion 
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protects tlie iaterior strata from combustion. 
Tlie three main principles underlying- an 
effective fire-proofing treatment are the 
impregnation into, or application to, wood of 
a clieniical that would either form a kind of 
glassy material by firsing on exposure to 
heat, and thus prevent the access of oxygen 
to the wood, or will liberate either water 
vapour or inert gases when the temperature 
of the -wood rises above 150 °C. or 200° C. 
As the w^ater vapour or inert gases dilute the 
oxygen around the timber, combustion is 
retarded. The most popular and representa- 
tive fire -prooling chemicals are sodium silicate, 
borax and ammonium salts. The practical 
method of fire-proofing timber is similar to 
preservative treatment. Tlie cost is also 
about the same per cub. ft. Some of the 
more important uses to which chemically 
preserved timber can be put to with economy 
not only initially, but in the long run in India 
are noted below : — 

1. In the railways. — Sleepers, crossing- 
planks, roof-trusses, posts, joists, ceiling, 
planking, doors, windows, partitions, fences, 
trestle bridges, overhead and foot bridges, 
culverts, telexjhone and signal poles, sign- 
posts, carriage and wagon superstructures, 
conduit planks, cooling structures, platforms, 
bulk-heads, water tanks, pile foundations, 
flooring planks, paving blocks, etc. 

2. In the highicai/s . — Truss bridges, trestle 
bridges and bridge approaches, culverts, 
sign-posts, bulk-heads, retaining walls, guard 
rails, fence posts, bridge doors (especially of 
pontoon bridges), etc. 

3. Overhead electrical construction. — Trans- 
mission, distribution, lighting, telegraph and 
telephone poles, cross-arms, insulator pins, 
pole struts, guy-blocks. 

4. Building construction . — ^Pile foundations, 
doors and windows, joists, rafters, wall- 
plates, sub-floors and floors, shingles, roof- 
trusses, garden structures, summer houses, 
garages. 

5. Rural cons'friictmu.— Posts, poles, bam- 
boos, rafters, joists, flooring, cart-wheels, 
doors and windows, cattle shed roofs, poultry 
houses, aqueducts, irrigation channels, garden 
creeper and vineyard stakes, bWhoo 
supports to sugarcane and other crops. 

6. Factory and mill consiruction. — Eoof- 
trnsses, building timber of various kinds, 
wood tanks and chutes, etc. 


7. Marine construction . — Wharf and pier 
timbers, fenders, sleepers, roof-trusses, ship 
and boat building, breakwaters, causeways, 
overhead bridges, loading docks, etc. 

8. Mine coyistruetion.—llend-fmme^, shaft 
houses, gallery lining, tipples, sleepers, coal 
bunkers, flumes, trestles, tanks, conduits, 
electrical supports, permanent haulage ways, 
etc. 

The relative economy of treated timber 
in India may be gauged from the fact 
that while any species of timber has, weight 
for weight, about the same strength as iron 
and steel, it costs, especially in the round, 
only a fraction as much as metals. Also 
the cost of working timber is considerably 
less than that wdth metals. Since in most 
cases, even in outside locations, as properly 
treated timber can he confidently expected 
to give a life of about 25 to 30 years (a period 
which synchronises with the ‘'obsolescence” 
period of most structures), treated timber 
appears to be not only the most up-to-date 
structural material hut the most efficient 
and economical building material in India. 
In these days of engineering and scientific 
progress, accompanied by a corresponding 
rapid change of aesthetic ideas and fashions, 
there is a very strong case for the use of 
chemically preserved wood in India for 
structural purposes. Commercial wood pre- 
servation has just been horn. The Indian 
Eailways and the Mysore Government liave 
treated in their pressure plants several lakhs 
of railway sleepers and electrical poles. The 
Government of Madras have been operating, 
for some time, two small Ahcu wood preserva- 
tion plants. The Government of Travancore 
are putting up shortly a large wood preserva- 
tion plant. The Government of Bhopal wiU 
be shortly using several thousand cub. ft. of 
Asm-treated timber. The Government of 
the United Provinces are installing a few 
thousand electrical distribution Asm-treated 
poles. The Asc7i Wood Preserving Agency, 
the only private wood preservation company, 
has bc-^en operating two large wood pre- 
servation plants in Northern India. 

With efficient and extensive organisation, 
wood preservation will prove to he a great 
blessing to this tropical country, where line 
timber is not only a rapidly growing crop, but 
cheap and efficient wood-working labour is 
available throughout the country. 
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A Note on the Potential Barrier. 

In developing the theory of spontaneous 
disintegration of a-partieles from radioactive 
substances, Oaniow nas introduced the idea 
of a potential barrier in the nucdeus. It 
is assumed that within the nucleus the 
potential varies as shown by the curve. 


p 



'Thus at a nuclear distance greater than OP 
■^he potential is Co iilombian varying inversely 


Page. 

On a Method of Preparing Large Thin Sections of 
Plants by Grinding. By K. N. Kaul . . . . 99 

“ Dionyle P. W.” for Rapid Penetration of Plxatives. 

By R. K. Saksena .. .. .. .. 102 

A Rare Instance of Change of Tropism in Arac/iis 
Hypogcza, Willd. By J. S. Patel and G. V. 
Narayana .. .. .. .. ..102 

Duplicate Corolla in Ipomcsa pabmta Forsk. By S. C. 

Dixit .. . .. .. .. .. 104 

Studies in the Development of the Pollen Grain and 
Embryo Sac of Wolffia arrhiza. By B. L. Gupta. 104 

A Note on the Chromosome Numbers of Some 
Eleusine Species. By N. Krishnaswami and 
G. N Rangaswami Ayyangar .. .. 106 

Two New Host-Plants of Loranthus at Allahabad. 

By G. D. Srivastava .. .. .. IQg 

A Note on a Comparative Study of the Chromosomes 
in Ten Species of Indian Dragonflies. By J. T. 
Asana and S. Makino . . . , . , 1 q 7 

Madras Fisheries Department. By B. Sundara Raj . . 108 

as the distaace. On the other hand for 

distances less than GP the potential decreases 
with the distance. 

The a-particles are packed within the 
region OP. If by some means an a-wave 
crosses the peak P of the potential wall, 
it will be set free by the Conlombian repulsive 
force. To explain this crossing, Gamow 
lias to fall back on PTeisenberg’s Frindple of 
Uncertainty. Put it appears to me to be 
fallacious to apply Hcisenherg’s principle 
to this case. The rate of disintegration, 
however small, has a definite value. " It is a 
plienomenon known with a certainty. It 
is not, therefore, proper to take help of the 
uncertainty principle wliieh gives a measure 
of the ‘-unknowable” to explain what is 
known definitely with definite experimental 
values. Moreover, if a theory based on the 
“certainty principle” is available it would 
be scientihc to give it preference to the one 
developed on the basis of the “uncertainty 
principle”. 

After Ganiow’s theory Born, Sexl and 
others deduced a similar formula on assum- 
iug the reflectivity and the trausmissibility 
of the barrier. Obviously there can be no 
objection, as in Gamow’s theory, to such 
an assumption. However, in all these wave- 
mechanical theories it is assumed th^t 
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tho energy of tlie disintegrating a-particlos 
is partly real and partly imaginary. ^ The 
assumption of particles having imaginary 
energy is certainly open to criticism. In 
a recent paper on the subject Sexl^ has 
suggested that one has to make the above 
assumption because the waves within the 
nucleus are damped. 

Ecfore Scxl’s paper, just mentioned, was 
published the writer^ liad developed the 
wavestatistical theory of disintegration, it 
was assumed that, on account of a very 
high value of density, the phase space 
corresponding to the hard core of the nucleus 
is viscous. Due to the viscosity, the hydro- 
dynamical waves in the phase space are 
naturally damped. The theory, it may 
be noted, has been developed only on the 
above assumption wliich is perfectly jiistided. 
Xo assumption regarding imaginary energy 
is necessary. Further, in so far as a deduite 
nuclear property causing disintegration is 
assumed, the theory is free from any '‘un- 
certainty objection”. 

In developing the wavestatistical theory 
the writer has followed Rutherford’s model 
of nucleus. However, it may be mentioned 
that now-a-days the picture of potential 
barrier seems to be replaced by Rutherford’s 
model. But it can be easily seen that 
tTiere is close agreement between the two. 
It is evident that the sphere of radius OP 
is Rutherford’s hard core, where the whole 
of the nuclear charge is collected. Beyond 
OP tliere is the neutral shell of Rutherford. 
There are stationary orbits in the neutral 
shell. And any particle going out of the 
hard core is caught for a while in one of 
these resonance levels and vice versa. This 
explains the existence of holes in the barrier 
as indicated by shades in the figure. 

K. 0. Kar. 

Pliysical Laboratory, 

Presidency College, 

Calcutta, 

J^ily 15, 1935. 


1 Ze/I. f, P/iys., 1934, 87, 105. 
- P/iii. Mag., 1933, 16, 1097. 


Depolarisation of the Light Scattered 
by Heavy Water. 

10 grs. of heavy water suppUed as 99-5 
per cent pure by the Ohio Chemical Manu- 
facturing Co., is contained in a pyrex glass 
double bulb which is sealed oh! after evacua- 
tion. The liquid is collected into one of the 


bulbs from the other by slow distillation. 
When thus piirilied, it is found to be quite 
free from dust. The bulb is painted black all 
over leaving two small windows for illumina- 
tion and observation respectively and the 
depolarisation of the transversely scattered 
light is measured using sunlight focussed by 
means of a long focal length lens as incident 
radiation. The track representing the hori- 
zontal component is seen to exhibit a distinct 
reddish tinge and tlie depolarisation is obtain- 
ed as 0*04 after applying a correction for tlio 
convergence of rays in the incident beam. 
Tliis result may be compared with the 
depolarisation of about 0-00 observed for 
ordinary water and shows that the heavy 
water molecule is similar to that of the 
ordinary water molecule in respect ol possess- 
ing only a feeble optical anisotropy. 

S. Bhaoavanta]\t. 

Andhra University, 

Waltair, 

July 12, 1935. 


Inhibition in the Benzoin Reaction. 

For. some time this laboratory lias been 
engaged in a study of the kinetics of the 
benzoin reacHon between solid potassium 
cyanide and benzaldehyde, in the' absence of 
solvents or diluents. It has been sliowid 
that two reactions occur, a heterogeneous 
reaction between solid potassium cyanide 
and benzaldehyde, and a homogeneous re- 
action between benzaldehyde and the trace 
of potassium cyanide, which is dissolved by 
benzaldehyde. This latter reaction is auto- 
catalysed by benzoin and can occur only 
if benzoin is present. 

It has also been shown that the lietero- 
geneous reaction is subject to inhibition in the. 
presence of, for example, potassium iodide 
or quinol. The inhibition appears to be due 
to the adsorption of the inhibitor on the 
surface of the solid potassium cyanide. 

Tliis is confirmed by the fact that bcnzal- 
dchyde contaminated" with a trace of an 
inhibitor can be made to give the normal 
rate of reaction by allowing it to stand at 
room temperature in contact with a quantity 
of solid potassium cyanide too small to 
produce a measurable amount of benzoin 
during tlie time of the purification. 

We have now succeeded in showing that 
with certain substances, inhibition occurs in 
the presence of small proportions, for 
example, a fall in the rate of reaction can be 
detected with benzaldehyde containing one 
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part in of qiiinonn, or one part in 5 xlO*'^ of 
iodine, or one part in 2 xlO"^ of snl])hur. 

{Small quantities of water and of certain 
alcoliols accelerate the reaction, but th(‘, 
effect is not so marked as wiili inhibitors. 
Acceleration has been detected with, for 
example, with 1 part of water in 100 of 
benzaldehyde. 

j>. F. Ferreira. 

T. S. Wheeler. 
Department of Chemistry, 

Royal Institute of Se.ience, 

Bombay, 

AuguRt 2, 1935. 

/. J^Avs. C/icm., 1935, 39, 727, 901,907. 


A Note on the Absorption Spectrum of Carvone 
‘ Hydrosulphide ’ and Its Constitution. 

Although the formation of crystalline addi- 
tive compounds between a-$ nnsatiirated 
ketones and hydrogen sulphide ha>s been 
known long sinced the constitution of tliese 
‘ hydrosulphides ’ is st’ll a matter of some 
controversy. In tlie ease of carvone ‘ hydro- 
sulphide ’ for example, which consists of 
1 molecule of liydrogen sulphide and 2 
molecules of the ketone, the following struc- 
tures Iiave been proposed from time to time 
(I, 11, and III). 

Of these, Formula I due to Harries and 
Stirm- is based on the non-formation of 
any oxime, somicarbazonc or phenylhydra- 
zone by the compound, while Formula II 
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put forward by Wallaclr' derives its support 
from tlie forination of a dimolecular com- 
pound (IV) oil addition of liydrogen. Tlie 
preparation of a dicyaiioliydrin wliicli readily 
decomposed to tlie corresponding dinii.rile led 
Steele' to propose (III) for the compound. 
In order to decide between tlicse alter- 
natives, a quantitative measurement of the 
ultraviolet absorption of the compound was 
made with the help of the ‘ Spekker ’ 
spectrophotometer of Hilger. The curve 
of molecular extinction coefficients given 
below was obtained with a 1cm. length of 
a solution in chloroform of 0 -01% concen- 
tration. The band at A“2900 k furnishes 
direct evidence for the existence of free CO 
groups in the molecule. The formula of 
Harries and Stirm is therefore excluded. 



]Vavc-\ength 

Absorption Spectrum of Carvone ' Hydrositlphide \ 
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The formation of a tetrabroinoderivative"' 
and tlie recent work of Hooper, Macbeth 
and Price^ on the bis-diuitrophenyl liydra- 
zone of the substance is also in favour of this 
view. The influence of negative groups like 
the CO group in making tlie ueiglibouring 
ethenoid carbon atoms more negative is 
well known' and lienee the structure propos- 
ed by Steele [loc, cif.) is put forward as the 
most probable constitution for carvone 
‘ hydrosulphide h 

Pf. Padmauabhan. 

Department of Pliysics, 

Indian Institute of Science, 

Bangalore, 

August 13^ 1936, 


1 Flackiger, Ber., 1S7G, 9, 468. 

^ Harries anri Stirm, Ber.^ 1901, 34, 1931. 

^ Wallach. Terpene nini Ca»iphct\ 1909, p. 63. 

^ Steele. Proc. Chem. 3oc.^ 1911, 27, 240. 

^ Deiissen and Ziem, J. PmH. Chem,, 1914, 90, 318. 

Challenger, Smith and Patou, /.C.A., 1923, 123, 1046. 
^ Hooper, Macbeth an 'I Price, 1934, 1147. 

Lapworth, Tmus. Cheni. Soc.^ 1903, 83, 095. 


Is there a Racial Factor in Metabolism ? 

Recent investigations have showm that 
the ba>sal metabolism of Indians is consider- 
ably lower than that of .Europeans or 
Americans and the question has been raised 
whether a definite racial factor is involved. 
(C/. MasoiP who investigated the basal 
metabolism of South Indian women.) It 
interesting to examine, from this point of 
view, the results of a study made in this 
Laboratory on the I^itrogen distribution iu 
the urine of South Indians and to see if 
the metabolic products in the urine show 
any indication of racial peculiarities. The 
results quoted in Table I are baseil on the 
analysis of the urine of thirty-two normal 
individuals, incliuling fourteen vegetarians 
and eighteen non-vegetarians. 

The significance of these results from the 
jiresent point of view is that while the value 
for Total N. and for Urea-hT. (which latter 
represents the main product of exogenous 
metabolism) are very low compared to 
Western standards and indicate a low level 


Table I. 



Total N. 

U rea-N. 

Creatinine Cnellicieut = 
m.g. Creatinine- N . 

Body weight in 

Kilos 


.Average j 

Max. 1 

i 

Min. 

Average 

i 

Max. 

Min. 

Average 

Max. 

j Min. 

South Indian General 

7H0 

IMl 

4*11 

4-92 

9-06 

3-02 

9-27 

12-8 

5-r)C 

South Indian Vegetarian 

6-20 

8-26 

4-11 

4-30 

5-18 

3-OS 

8-48 

12-8 

5-56 

South Indian Non- Vegetarian .. 

8-01 

IMl 

4-17 

5-54 

9-06 

3-02 

9-95 

12-7 

7-30 

Europeans . . 

18*0 


•• 

16-33 

-- 


9-0 




of protein ingestion, the endogenous metaliol- 
ism w^hich is little affected by the nutritional 
state of the individual and which niiglit be 
expected to show a racial peculiarity, is, 
as measured by the creatinine coefficient, not 
lower than that of Europeans and Americans. 
Attention may be drawn in passing to the 
difference in tlie averages for tlie creatinine 
coefficients of vegetarians and non-vege- 
tarians* So far as this small diference 
is of any significance, it seems to he in keeping 
with the work of Abderhalden and Buadzo- 
and others w'ho have demonstrated a slightly 
increased creatinine excretion in dogs after 
feeding certain amino-acids in massive doses 
and over a sufficiently long period. 


As the creatinine coeflioient is generally 
taken as an index of muscular efficiency, it 
is satisfactory to find that this factor cannot 
be correlated Avith the observed low basal 
metabolism of South India. The views of 
the earlier investigators on basal metabolism 
may be summarised in the words of Lusk^ *. 
"’'On the basis of thewdiole of the evidence it 
does not apjiear wise to state that the influ- 
ence of race or a tropical climate may greatly 
reduce the basal metabolism.” Whether 
this is not, after all, the correct view and 
whether under-nutrition, such as is shoAvn 
to exist in regard to proteins by the present 
study, is not a sufficient explanation for the 
low values for Indians obtained by Mason 
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and others can only be setM<‘d by eivrryin^o* 
out basal metabolism and dietary studios 
simultaneously on groups of individuals at 
different levels of nutrition. 

M. Damodarat^. 

K. G. Anawtiianarayakan. 

University Biochemical Laboratory, 

Madras, 

July 15, 1935. 

^ Mason and Henedict, Indian J. Med. Res., 1931, 
19, 75. 

- Abderhalden and ]3iiadze,- Z, Physiol, Chem,,, 1930, 

189, 65. 

^ Lusk, “ Science of NiUiition,” Saunders, 1928, 1G8. 


On the Absorption Spectra of the Halides 
of Some Elements of the Second Group : 

CdCia ; CdBr 2 ; Cdio ; ZnCb ; ZnBro and SrCb. 
Tmk abnorption .s{)ectra of the above lialides 
of the ehunents of the se(*ond group were 
stndi(*d by the same metliod of experimental 
procedure* as that a.do])te(l by K. SamueB 
and the r(*gionh? of iln^ maxima of absorption 
obtained hy plotting the values of log K 
against wav(*-U‘ngth. Tlu* salts a-re very 
hygroseopie. ami the ])r(‘])arati()n of solu- 
tion {)iTer(*d souK* didicnlty as mncli li(‘at was 
dev(‘Io]K*d. In the case of ZnC'L and Znllrg 
a lowi*r eoncent ration eon hi m)t )}e ])re])ar(‘d 
as the addition of water pri'dpitatcd tlie 


Salts 

Maxima of .Absorption Wave-length in [i 

Log K values J 

CdCl2 .. 

.... .. 260 

-0-76 /I 

CclHiv, .. 

.... ..273 

.. — 0-00 1 

Cdio . . 

No maxima of al)sorp(ion 

1 

Zndo .. 

33S — 300 (5M) ,. 255 (5M .strength) 

— 1-48 -0.28 ;1 


255—227 (M/2 „ ) 

-0-48 1 

ZnUio .. 

.308.. 270 

.. —0.28 -0-08 j 

SrCL .. 

4-20 .. 340., 312 

-I-2G — ()-0(> -(l•(59 1 

i.l 


salt in a form of colloidal solution which 
dissolved on tlie addition of a litth* IlXl and 
IIBr respectivdy showing hydrolysis, Tlie 
curve for ZnOU indicates that it does not 
obey Boer’s law. 

The above table shows the wave-lengdi 
of the maxima of absorption of dillereut 
salts with th(*.irlagK valu(‘.s. 

Details will bo published elsew]i(‘re. 

C, M. BirASKiOR Kao, 
Secund(*rabad , M. Kakim . 

.August 1, 1935. 

Zcil. f. Phys, 1931. 70, 43. 


A New Device for the Insect Transmission of 
Spike Disease of Sandal 

In the course of experiments on the insect 
transmission of tlie vspike disease of sandal, 
we experienced a serious shortage of s])iked 
plants having plenty of diseased foliage to 
serve as the source of infection for tlie 
vectors. This difficulty was overcome by 
conducting the experiments with spiJc(*(l 
plants growing under natural conditions in 
an artificially raised plantation. The plants 
selected for the purpose ofrered a branch in 
a suitably low and oriented position so that 


the disea.s(*d br 
experim(*nlal c 


a.U(‘h c 
a.g(*, tl 


0 aid be 

1 us ])]'() 


‘ ins(‘Vl 
\'iding 


cd into the 
the source 



of infective material. The cage receives also 
the healthy sandal plant growing in a pot 
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(Fig.). This methorl has several advantages 
over the usual method of providing spiked 
plants in pots which do not survive the 
feeding by insects. The diseased branch, 
on the other hand, being a part of the big 
plant, is capable of withstanding the attack 
of the vectors more successfully than the 
small independent plant with an equivalent 
amount of branch and foliage. Often, it is 
advantageous to decapitate the other 
branches and divert the entire nutriment 
available, for the vigorous growth of the 
diseased branch utilised for the experiment. 
This device has successfully solved the prob- 
lem of the supply of spiked plants for our 
transmission experiments and it is hoped 
that this method may find useful application 
in the investigation of the otheu' allied 
diseases. 

M. vSUEENIVASAYA. 

S. IlA^TOASWAMr. 

Department of biochemistry, 

Indian Institute of Science, 

Bangalore, 

Aii(j}isi 5, 1935. 


Oxidative Digestion of Organic Nitrogen. 

It wuis shown in a previous eoininunication^ 
that nitrogen in soils and biological mate- 
rials can be estimated by a procesvS of oxida- 
tive digestion. Tlie X)i*esent note relates to 
{«) the nature of the products formed under 
such conditions and (h) an improved pro- 
cediire for their inclu.sion in tlic CvStimate of 
total nitrogen. 

The. observations may be summarised as 
follows : — (1) When an aqueous suspension 
(or solution) of soil or other biological mate- 
rial is heated slowly with dichromate (or 
chromic anhydride) and sulphuric acid as 
in the usual procedure for the wet combus- 
tion of carbon, there is invariably some loss 
of nitrogen, the extent of such’ loss being 
inversely related to the rate of lieating. 
The mechanism of this loss is still not clear 
though there is some evidence to show tliat 
ammonium dichromate, vrhieh is formed as 
an intermediate product, may undingo 
slight decomposition, yielding" eleinenral 
nitrogen. The loss can be avoided, however, 
by first heating the material to be digested 
with water and sulphuric acid and then 
adding the oxidising agent to the boiling 
{or nearly boiling) mixture. (2) 8mall 
quantities of nitric acid arc formed during 
the digestion. This is supported hy the 


independent obsei’vations of Xarasimha- 
cliarya.- The quantiti(*s are ordinarily too 
small to apj)rociably adfect tin* estimai-e of 
total nitrogen even if tlie (lig(‘st is }>oiled 
without condensing tlie ensuing vapours. 
On the other liaiid, t]i(‘ ojdginal material 
itself may contain iis^d'nl amounts of nitrate 
Avhich may b(‘ lost if [iroper piveauthms are 
not taken. The us<‘ of water or air-(‘oolefl 
cond(‘ns(*r, a.s suggested by Naraya-nayya 
and .Suhrahmanyaii {loa. cU.) Iielps to retain 
all the nitrogen in this form. Subsequent 
reduction of the digits t witli zinc or reduced 
iron in acid medium or Ilcn'arda’s alloy in 
alkaline medium heljis to inclnde all tlie 
nitrate in tiie estimate of t.otal nitrogen. 
More reecnitly evidene(‘ lias b(‘en adduced to 
show that even added nitrates can be re- 
tained in the digest and aeeurately (‘stimatcMl 
by ado])ting the above {)roc(»(lnre. (3) It 
has already been shown (^arayamiyya and 
>Subrahmanyan. lor. cil.) that a ])avt of the 
nitrogen is always I’etained in the digest 
and is not rdeased by mere distillation with 
alkali. Fort Inn* eviduunre has hern obtained 
to sliow^ that the major ]>art of this nitrogiMi 
is present in combination wit h the chromium 
in solution and is released on treating the 
digest with sneh ri'agents a.s ari^. usually 
employcnl for ix'diicing dichromato. The 
nature of tlie related compound (or com- 
pounds) is still obscure. (-1) No information 
is available regarding the mode of associa- 
tion b(dvveeii nitrogen and the insoluble 
precipitate foimied — (^specially in the ease 
of soil — during digestion. It may neverthe- 
less be nieutiomul that any nitrogen wliidi 
may be present in tliat form is also infdiuhh 
in the estimate of total uitrogiuj hy tr<‘at- 
ment witii reducing agents followed by 
distillation wutli alkali. 

It was suggested by Narayanayya and 
fiubrahmauyan {lor. rit.) that the total 
nitrogen in the digest e.an b(‘ ostinia.ted by 
boiling with zinc followed by distillation 
with excess of alkali. Unfortunately, all 
X')reparatioiis of zinc (including some of the 
purest specimens) euntain nitrogen. In some 
cases, the nitrogen eontent, may be as higli 
as that of the material to be digested. 
Beduced iron also contains nitrogen, thougli 
the latter is partly i-emoved by pre-treatment 
with alkali. Since the major part of the 
zinc or iron is required for the. reduction of 
unused chromic acid, it was considered 
desirable to use other reducing agents for 
that purxmse. Among the various re-agents 
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Injurious After-Effects of Sorghum Growing. 

WniLE working at the problem of the injuri- 
ous after-effects of Sorghum in the black 
soil tracts of the Tinnevelly District, it 
was otiservod that, after Sorghum, the soils 
became in’/ch more compact and much 
liarrier than after tlio Spiked Millet and that 
their p(‘rmoability was considerably reduced. 

Wlum examined in the laboratory, certain 
striking differences w(‘re observed in the 
cationic composition of these soils the results 
of wliich are given below. 

Tt will be seen tliat — 

(i) the exchangeable, soda of the soil 
is greater when cropped with Sor- 
ghum tlian when cropped with 
Spiked Millet and 


ExcMngcahlc Bases in Millieqnivalents per 100 gm. of Air-Dnj Soil. 


Head of analysis 

Soil depths 

Cliolam'’^ 

Cumba* 

Cholamt 

Before 

Sowing 

At shot blade 

After harvest 

Soda 

G"— 12" 

4.03 

2-26 

1-23 

' 

2-98 

4-28 

Potash 

rr-12" 

Bll 

0-91 

0-82 

0-8G 

1-11 

Magnesia 

G"-12" 

11 ‘.55 

13-OG 

12-55 

13-85 

13-53 

Total l.Vcises 

G"— 12" 

55-31 

5,5-23 

5G-10 

55-70 

58-10 

Soda 

12"- B G" 

3 ‘.55 

2.5G 

1-30 

2-GG 

3-44 

Potash 

12"-1' G" 

0-90 

0-95 

B07 

1-04 

0-99 

Magnesia 

i2"-r 0" 

14‘21 

15-36 

13-62 

12-93 

' 13-48 

Total bases 

12"— B G" 

50-92 

50-84 

48-00 

50-30 

50-80 


'■** Average of six samples. t Average of three samples. 


tliat were tried, R.lkali sulphites were found 
to be the most effective. 

Based on the foregoing and. otlier observa- 
tions, an improved metliod of oxidative 
digestion has been developed and will be 
described elscAvlierc. 

C. E. ITarihaka Tver. 

E. Eajaciopalan. 

V. SU’KUAHMANVAU. 
Depfirtment of P>iocheniistry, 

Indian Institute of Science, 

Bangalore, 

Angvst^ 1935. 


^ Naraynnnyya and Suln-ahmanyan, Cuf r. Sd., 1935,3. 
“ Narasimhacharya, J,S.CJ., 19.35,54, 59G (Abstract). 


(ii) th(i inereas(‘. is continnoms with the 
growth of the Boighum crop. 

.Sorghum or cholam Sorii'/uef/i. 

Spiked Millet. . . . Pvniiisctmn 

It is not knowm liow exactly this increase 
in iSodinm ion is brought about, but it go(‘S a 
great way to explain tlie greater defloecnla- 
tion and the dianges in tlie physical condi- 
tion of the Sorglmin soils, more jiartienlarly 
their reduced ptuuneability . 

In addition, a good deal of evidenct' lias 
accumulated, in the course of our wmvk, 
which shows that the explanations usually 
offered for this iihenomenon, soil exhaus- 
tion, particularly in nitrogen, toxicity due 
to the decomposition of jilant reshlues are 
not in themselves adequate. For examph^,, 
the injury to the >suceeeding crop is not seen 
unless the Sorgliiim crop is allowed to set 
seed. Addition of nitrogenous manures like 
Ammonium Sulpliate did not remedy the 
defect nor did the incorporation of Sorghum 
5 


sl.ubbles broiiglit from outside, give rise to 
the adverse after-effects. 

It looks as though other causes than those 
abovemen tioned ai’o responsible for the 
injury ; the increase in Ha-ion is ]>robably 
one such. 

V. EAATANATr-TA AYYAR. 
B. Kasinath. 

M. E. Balakristinan. 

Agricultural College 
and 

Eeseareh Institute, 

Coimbatore, 

Jnly 0, 1935. 


On a Method of Preparing Large Thin Sections 
of Plants by Grinding. 

It is a well-known fact that palm-stems 
show a periplieral crowding of fibro-vascular 
bundles in their anatomical structure. This 
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arrangement and tlie lignification of the 
sclerenehymaj witli the deijosition of minerals 
make the peripheral zone hard and brittle 
to such an extent in old stems that it is not 
possible to cut large thin sections by any 
known means for microscopic examination. 

The author while working' on the anatomy 
of palm-stems had to face this difficulty. 
Various methods for softening such as 
liydrotluoric acid were resorted to without 
any success. Ultimately it was thought 
advisable to harden the entire structure, thus 
making it possible to grind it to microscopic 
transparency. 

Attempts were made to deposit calcium 
carbonate and silica inside tlie cells but it 
was soon realised that filling the cell cavities 
with some grindable substance v/as not 
enough, as it failed to make the cell walls 
sufficiently tongh to stand the horizontal 
pull of the giinding. Some substance w'as 
required which could be introduced not only 
into the cell cavities hut into tlie cell wail 
itself, and later on made to set there with 
uniform hardness so tliat it could be ground 
like a stone. These imoperties were found 
in Canada halsam, as it is possible to impreg- 
nate it uniformly in the whole tissue quickly 
and without any difficulty with the help of 
xylol, in which it is miscible in all propor- 
tions, and then allow it to set there first by 
letting the xylol evaporate slowly and then 
raising the temperature gradually. 

For this purpose a transverse slice about 
2 mm. thick was cut from a stem with a fine 
fret-saw. The slice was first boiled in water 
to drive out all the air and then dehydrated 
witli 50, 70 and 00 per cent, alcohols first 
quickly and then more slowly, towards 100 
per cent. The time varies with the size of 
the vessels and that of the lacnnse in the 
ground tissue of the type selected. The 
whole process up to 90 per cent, takes about 
30 minutes. There is practically no harm 
done by the sudden clianges of the grades 
of aleohoh as the peripheral tissue in j^alms 
is always hard enough to sustain the shocks 
and even the ground-tissue in that zone 
gets thickened with age. After 90 per cent, 
alcohol the case is otherwise. The material 
should be kept in absolute alcohol as long 
as possible with frequent changes for the 
purer absolute alcohol. In practice 21 hours 
are enough. Vhen the dehydi'ation was 
complete the alcohol was gradually replaced 
by xylol, and the material was left for 
another 21 hours in pure xylol. To this, 


later on, Canada balsam was gra<l 
added and the xylol allowiMl to (‘va|) 
slowly in a bath till a syrupy solution 
ed. The material in tlic syi*U})y sol 
was kept in the drying batli at a. t<‘!njHn*i 
of about 50°-()0'' 0. to cwmporat(^ thc^ 
for 24 hours or less (({(‘pending on t 
ness of the slice and otIuT fact.ors). ()i 
next day tlu^ maf.cnial wms (ix(‘(l on a 
>slab with pure hot Canada btilsani Just 
a fossil slide. The lix(‘d maianial. wats 
ground with line carborimdinn pow'([< 
a plane surface, and then it wa.s nnlixo 
softening the balsa, in by h(aif- and j 
fixed with a ground sniTac'c^ t.o\va,r(U 
glass. Then the otluu* siirliu'c wa-s go* 
down til] the s(‘(‘tioii ])(‘('anu* sidbfd 
transparent for microscopic (‘xa.nn'iui 
When the requircul tlii(*kn(\ss wan obl,{ 
the carborundum pow(l(n‘ waus rom 
from the section by wuxsliing witdi xylo' 
brushing with an ordinary painting b 
The section w^as tlnm ready for monntii 
a permanent pr(q)arati()ii. 

Generally it is not ne(*.essary to st:iii 
sections as the tissue is found ad! 
differentiated in colour but if stainii 
required tlum the. balsa-m should hv nan 
completely by constant washing wifli 
and then bringing the matenhd. int.o w'ad- 
passing it gradually through th(‘ dill- 
grades of alcohol in r(vvers(‘ ordn*. 

The author was abl(‘. by tliis nnd lK; 
prepare sections for his' invexstigatio: 
comparatively short tinu‘ and withoul, 
culty. The time usmdly lost in shar])( 
razors was utilised in grinding tlu' ina.i 
and even such hard and thoroughly ligi 
and mineralised struhAires Jis tin^ old h 
of Badris major, Arrm catrrJi n and Orre. 
oleracea gave excellent results. T[u‘ sec* 
obtained w'ere thin enough to he. pi 
graphed undc^r a nuignihc'.ation of no 
meters. Sections pr(q)are(l by this n\v 
are in fact indistingiiishabh^, froiti 1 
prepared by cutting. It is also ])ossi])l 
this method to obtain s(‘cti()iis of ti 
which are brittle or too fraeih^ to be* w^c: 
with a microtome, Tlu^. author has siieee 
in getting good sections from a welhc 
loped Areca catechu stern, in wliich cas(‘ 
the central ground -tissue was found t 
rnineralised. In the accompanying illu 
tion the ground-tissue is shown }i: 
magnified. The perfection of the me 
will be realised from the fact that the lac 
structure of the ground-tisssue is seen ii 










Fig. 3. 

The same section. Sub-dermal zone showing the lacunar ground-tissue 

intact. XlO. 


Fig. 1. 

Arcca catechu. Transverse section 
showing highly lignified sclerenchyma 
of the fibro-vascular bundles in the 
dermal, sub-dermal and the central 
zones. X ca 2. 


Fig. 2. 


Fig. 4. 


The same section. Dermal zone only, showing highly The same section. Central zone, highly magnified 

lignified sclerenchyma of the fibro-vascular to show the cell walls of the comparatively soft 

V»nr</^l<s»c V 1 
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and from the perfect, unbroken ^"alls of the 
individual cells. 

K. X. Kaul. 

Department of Eotany, 

Univensity of Lucknow, 

July, 1935. 


“ Dion'yle P. W.’' for Rapid Penetration 
of Fixatives. 

It is w^ell known, that plant material contain- 
ing air. for example, flower buds and leaves, 
etc., does not easily sink to the bottom of 
the tube containing liquid fixatives specially 
in those which do not contain alcohol and 
thus the process of fixation is not as rapid as 
it should be. ^Vben there is plenty of air 
within the tissues the material remains 
floating on the surface for a long time or it 
does not sink at all. Usually suction pumps 
or water aspirators are used to get rid of the 
air hut in many cases even these are. not 
of much help. 

A French Engineer Chemist, Mr. Auguste 
Blondon of the firm ft.A.P.I.C., 33, Quai de 
Seine, L' Ile-st-Denis, Paris, has recently 
manufactured a chemical product in the 
powder form known as Dionyle P. W. 
which, if added to any plant fixative, allows 
the material to settle to the bottom with 
gi'eat ease. I have seen Dr. A. Eichhorn 
using this chemical very sncciessfiilly 
with roots, flower buds, etc. I myself 
have used it with success for fixing the serial 
myceliiim of Pythium. Dr. G. Archam- 
bault^ has tried this chemical and is of 
opinion that it is very good for rapid penetra- 
tion of fixatives. Pie compared the sections 
of plant material fixed with and without 
Dionyle in the fixatives and found that the 
addition of the chemical did not produce any 
undesirable effects. Tt has some physical action 
on account of which pieces of roots sink down 
rapidly in the fixatives, but in case of leaves 
and flower buds water aspirators may have 
to be used for about *3 to 5 minutes. Dionyle 
is an ether salt of ^-naphthalene salplionic 
acid witli butylic alcohol and isopropylic 
alcohol. It is easily soluble in water and 
is neutral in reaction. During the process of 
its manufacture a little sulphuric acid appears 
which is neutralised hy sodium sulphate, 
which is not bad for fixation. 

In fact it is used in i^enker-formaoP 
fixative the composition of which is given 
below : 

Bichloride of Mercury . . 5-0 gm. 

Bichromate of Potassium . . 2*5 gm. 


Sulphate of Sodium . . 1 gm. 

Distilled Water . . 100 c.c. 

To 9 c.c. of this add 1 c.(‘. of ncutrail 
formaline at the time of using i lixiiti ve. 

Dr. Eichhorn adds T)ionyl(‘ to any lixaMve 
whatever its composition may Ixn 

In France this chemical is us(‘d a.s si coping 
agent in Dyeing Industry of wool a.n<l cotton 
in the proportion of O- l gin. jxn- 100 c.c. 
of water. Dr. Eichhorn and Di‘. Arcliam- 
baiilt nse the same projiortion for plant 
material. It is added to the (ixa.tivc^ l)cr()rc 
the material is put for (ixatioii or (^v<ai after- 
wards. It is not necessary always to vv(dgh 
it- 

The Dionyle P. W. is very clu^ap and can Ix' 
had from .N. Boiibe ’e ami 3 plac.i^. Ht.- 
Andrc-dcs-arts, Paris (VI). Th<‘ price for 
50 gms. is 4 “50 francs and for 100 gins, is 
8 francs, i.e., Re. 0-14-0 and 1-10-0 i'(‘S])C(‘.- 
tively according to tli(‘- pr(‘.s<uit. rati<‘ of 
exchange. It is better to if, in glass- 

stoppered bottles. 

'R. K. Sakskna. 

Department of Botany, 

Universitv of Allahabad, 

Augtht 12, 1935. 

At Present ; — 

O/o Prof. A. GnillicnTnond, 

Memb. de V Inst., 

12 B,ue Cuvier, Paris, Vc. 

^ Archambault, (1., <7 y /(>/'// ysdi)/(fi^;\! 

Vegeiales, 1935, 1 , 173-174. ‘(Published by Crof. 

Guilliermoncl, Paris.) 

- Laugeron, M., Precis ,4* I\Iicroscopi\ /OtA, 

1934 , pp. 342 . 


A Rare Instance of Change of Tropism in 
Araeliis Rypogma^ Willd. 

The ovary of the groundnut llowm*, aJlin 
fertilisation, develops a st.alk or gy nopliorc 
at its base. It elongates rj-ipidly (‘ariyiug 
the ovary at the apex w^hich piercing tla^’ soil 
buries the ovary, where it devdops into a 
pod. The structure of gynopliorc. is 
almost the same as that of the 'stinn. But, 
peculiarly enough, while tlie stinn is nugii- 
tively geotropic, the gynopliorc is always 
positively geotropic. This tendency is shown 
very early even when the gynopliorc is jusl a 
few millimetres long. In 1932, the authors 
came across a unique specimen of a ground- 
nut iilant of A.H. 32 — a Spanish Eiincli 
variety, grown under dry conditions (Fig. 1) 
m which the ''jpegs’’ or gynophores exhibited 
different degrees of geotropism 14 pods 
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developed normally and produced seeds ; 
7 gynopliores were quite erect showing 



Fig. 1. 

Groundnut plant with negatively geotropic 

gynophores. E.P, — Erect peg. C.P. — Curved peg. 

X 1/4 Nat, 

complete, negative geotropism ; 4 gyno- 
phores after a period of normal downward 
growth began curving upwards, exhibiting 
change of tropism. 

There was development of chlorophyll 
at the dilated and pointed apices, he., the 
ovule-bearing portion of some of the ab- 
normal pegs. One of these was quite green 
like a stem. The abnormal pegs did not 
produce normal pods and seeds. 

With regard to the other morphological 
characters there was nothing unusual. The 
few normal seeds obtained from the abnormal 
plant were sown ; but the offspring was 
quite normal and no peg shov/ed either 
partial or complete negative geotropism. 
The cliances for the occurrence of the abnor- 
mality seem to be very rare being less than 
one in a million, and no specinien other than 
the one mentioned could be found during 
the last three years. 

With a vieAv to exi^lain the abnormality, a 
histological study was attempted. The epi- 
dermal cells at the tip of the normal gyno- 
phores (Fig. 2) are found to contain many 
round bodies — plastids. There are as many 
as 5-20 bodies in each of the cells at the tip. 
The number of the bodies gradually decreases 
away from tlie tip. They are round and 
1 /X to 4 /X across. In specimens fixed in 


formalin-acetic alcohol, and stained with 
Haidenhain’s li^ematoxylin, the plastids are 



Longitudinal section of positive geotropic 
gynophore with numerous dark bodies in the epidermal 
cells. X120. 

seen as dark bodies almost filling the upper 
part of the cell cavity (in sections 10 /x thick) 
(Fig. 2). But in the abnormal pegs, the 
plastids are comparatively few or wanting 
(Fig. 3). When present they appear shrunken 
and much smaller than the normal. 



Fig. 3. 

Longitudinal section of negatively geotropic 
gynophore with a few' disintegrating bodies in the 
epidermal cells. X120. 

Waldron, R. A. (1919) while recognising 
the effect of gravity in bringing about the 
downward growth of the gjmophore, con- 
siders that ‘The presence of definite granules 
in the lumen of each of the epidermal cells 
of the gynophore at the tip and their absence 
anywhere else suggest the possibility of such 
being the structures by which the organ 
perceives when it is out of line with gravity”. 
He had, however, no opportunity to study 
the behaviour of negatively geo tropic gyno- 
phores. 

The effect of gravity alone is not the 
immediate, decisive factor in bringing about 
the downward growth or x>ositive geotropic 
movement of the normal peg. Because in 
spite of gravity some of the pegs changed 
the direction of growth, there must be a 
cause more directly responsible. From the 
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abundance of the plastids in the normal pegs 
and their scantiness in the abnormal ones, 
it may be inferred that these bodies or the 
organs of perception that respond to gravity 
and bring about positive geotropic move- 
ment. The plastids appear first after fertili- 
sation. If they are not formed at that time, 
the peg grows quite erect. In some pegs, 
the number and the size of the xjlastids get 
diminished, or they might disintegrate, after 
a period of normal growth ; and then the 
peg curves upwards and becomes negatively 
geotropic. The function of the plastids is not 
analogous to that of the freely moving starch 
grains in certain grass roots, wdiere they are 
said to bring about curvatures due to internal 
excitement set up by them (Statolith theory 
of geotropism). Unlike the starch grains, 
the plastids are confined to the upper x^art of 
the lumen of the cell. Their exact nature 
and the reason why after a x^eriod of normal 
functioning, they become affected and func- 
tionless, in certain rare instances, are not 
known ; further study is expected to throw^ 
light on this very interesting subject. 

The abnormal pegs did not produce any 
pods and seeds xiossibly for want of medium 
of sufficient resistance. In a set of experi- 
ments conducted in tlie Oil Seeds Section, 
the developing gyiioiffiores were made to 
enter artitlcially made up media. For this 
bamboo tubes about six inches long and 
about an inch in diameter and having a 
node septum at one end to act as bottom, 
were filled each with w^et and dry, ordinary 
soil, stiff clay, sterilised sand, powdered 
wood charcoal, saw^ dust, cotton wool and 
also water separately. Empty tubes, dry 
and moist, were also set up. The tubes 
were buried in the soil to keep them in 
position and were covered with circular 
paraffined straw boards . to make the 
tubes dark inside. Small x>erforations just 
to allow the passage of the gynophore -were 
provided. Pods developed uniformly in the 
soil, clay and xmwdered charcoal irrespective 
of the medium being moist or dry : but pods 
did not form in the other media, viz., saw 
dust, cotton wool and air, i)ossihly for want 
of sufficient resistance. 

J. S. PXTEL. 

G. Y. FfARAYANA. 

Oil Seeds Section, 

Agricultural Eesearch Institute, 

Coimbatore, 

June 7, 1935. 
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Duplicate Corolla in Ipomoea Forsk- 

I'pomcRa palmata Forsk is a common garden 
convolvulus in Bombay. Ordinarily its 
flowers have a single infundibnliform corolla. 


Puccently, a xffant of this species has been 
observed x^^tfing forth flow'ers which bear 
five additional free petaloid structures about 



3 cm. long and 0 *5 cm. broad, arising outside 
and jointly with the base of the corolla. 
The facing of this new whorl is inside out. 

This additional develox)ment in a large 
number of flowers on a single plaint is worth 
registering. 

S. C. Dixit. 

Wilson College, 

Bombay 7, 

July 22, 1935. 

Studies in the Development of the Pollen Grain 
and Embryo Sac of W olffia arrliim. 

This interesting plant — the smallest angio- 
sperm known — is seldom seen flowering. In 
November, 1933, the wuiter found it flowering 
abundantly near Agra. A study of the 
development of the gametoijhytes revealed 
several important differences from those of 
Leynna miyior *(Caldwell, 1899). ^ 

Microsporogenesis and Male gametopJiyte . — 
The stamen, in early stages, consists of a 
very short filament and a spherical anther 
containing a mass of homogeneous cells 
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covered over by tbe ejiidermis. Soon a 
sterile plate of cells running vertically 
divides this mass into two so that by the 
time the peripheral archesporial cells cut off 
the primary parietal layer, the microsx)ore 
mother-cells are seen in two distinct groups 
and the anther becomes bilobed in outline 
(Fig. 1). The primary parietal layer divides 
to form the endotheciiim and the tapetum 
(Fig. 1) ; there is no middle layer whatever. 
At maturity the cells of the endothecium 
enlarge and develop the usual fibrous thicken- 
ings while the epidermal cells degenerate 
and are sloughed off. 

The tapetal cells, which remain ouI^t- one- 
nucleate, become ammboid and project into 
the loculus (Fig. 2). The reduction divisions 
in the microspore mother-cells are successive, 
but a few cells lying towards the periphery 
do not undergo any divisions and degenerate. 

In the pollen grain the generative nucleus 
is at first organised into a small lenticular 
cell separated from the large tube cell by a 
narrow space. Later, the generative nucleus 
becomes free though still surrounded by a 
cytoxdasmic sheath. At this stage the peri- 
plasmodium is about to disappear completely 
and so is the sterile partition between the 
two lobes. The mature pollen grain is 
three-nucleate and the tube nucleus sliows 
a degenerated appearance (Fig. 3). 

The dehiscence of the anther is rather 
interesting. About the time when the pollen 
grains are 2 -nucleate, the cells of the endo- 
thecium lying just over the sterile partition 
(at X in Fig. 4) presents a degenerated appear- 
ance and do not show the usual fibrous 
thickenings — these cells facilitate the open- 
ing of the anther (Fig. 5). At this stage the 
sterile plate of cells separating the two loculi 
also disappears and the two halves of the 
endothecial coverings curve outwards and 
downwards exposing the entire mass of 
pollen grains for dissemination (Fig. 6). 

M eg as 2 '> orogenesis and Female gametophyte. 
— The niicellus in the early stages consists 
of only a few cells — the hypodermal arches- 
porial cell usually surrounded by one layer 
of cells. This cell cuts oil the primary 
parietal cell which undergoes one or tw^o 
anticlinal divisions (Fig. 7). The megaspore 
mother-cell enlarges considerably destroying 
the whole of the nucellus except the two 
layers of cells at the top, so that the lateral 
sides of the subsequently formed embryo sac 
lie immediately adjacent to the inner integu- 
ment. The megaspore mother-cell divides 
into two cells of which the upper degenerates 


while the lower, after 3 successive divisions 
of its nucleus, forms the normal eight- 
nucleate embryo sac (Figs. 8-9). Thus the 
development of the female gametophyte is 
of the ''Scilla. tyjie'' while in Lenina^ Caldwell 



Figs. 1-9. 


Figs. 1*9, showing the development of male and 
female gametoph.ytes m U'olffia arrh{/:.i Wimm 
Figs. 1-2 X375. Figs. 4-6 X43. Figs. 3, 7, 8,9 

X630. 

(1899) reported this to be of the '\Lilium 
ty 2 )e\ Tlie antipodals are ephemeral and 
the polars fuse early (Fig. 9). 

The ovule remains orthotropous through- 
out its development. Of the two integu- 
ments, the outer begins to develop only after 
the megaspore mother-cell has undergone 
one division. The carjiel shows a clear 
stylar canal extending tliroughout its length. 
Further investigation on the development of 
the endosperm and embryo is in progress. 

I am greatly indebted to Dr. P. Mahesh- 
w'ari for his kind help and valuable sugges- 
tions. 

B. L. Gupta. 

Department of Botany, 

Agra College, 

Agra, India, 

March 29, 1935. 


^ Caldwell, O. W., “On the life-history of Lem/ia 
inhior^ ” Bot, Gaz., 1899, 27, 37-66. 
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A Note on the Chromosome Numbers of Some 
Eleusine Species. 

N. S. Rau^ (1929) considered 36 as tlie 
probable diploid number in the root-tips 
of E. coracana Gaertn. Avdulov- (1931) has 
determined 18 and 36 to be the diploid 
numbers in Eleusine and suggests 9 or 10 
to be the basic number of the tribe cJilori- 
dece. Hunter^ (1934) confirins the number 
36 for E. coracmia obtained by Avdulov. 

The present investigation was taken up 
to determine the chromosome numbers in 
some of the local Eleusines. The following 
species, collected at Coimbatore, were 
studied : — E, coracana, Gaertn, ; E. indica, 
Gaertn. ; E. hrevifolia, Br. ; E. cegyptiaca, 
Eesf. Elower buds were killed between 
10-11 A.K. in the following fixatives: Carnoy’s, 
Allan's modification of Bonin’s and Flem- 
ming’s (weak). Sections were cut at 10-12 {jl 
and stained in hsematoxylin and also 
gentian violet iodine. 

The haploid chromosome numbers were 
determined in metaphase plates and at 
diakinesis as follows : — E. indica — 9 ; E. 
coracana — 18 ; E. brevifolia — 18 ; and E, 
cegyptiaca — 17, Secondary pairing was 
noticed in the last three species. It is 
evident that . indica is a diploid, E. coracana 
and brevifolia are tetraploids, while E, 
cegyptiaca is probably a tetraploid with one 


pair lost (la?— -2). The basic number is, 
obviously, 9. 

N. Kuishnaswami. 

G. N. Rangabwami Ayyangau. 
Millets Breeding Station, 

Coimbatore, 

Jmel4, 1935. 


^ Rau, N. S., Indian Jour. Bot., 1929, 8, 126. 

^ Avdulov, N. P., Bull. Aprl- Bot. Goict. PH. 
Breeding, 1931,43, 428; F-ug. Trasl. Summary Imp. Bur. 
Pit. Genet. School of Agric.. 633, 1 ; 576, 312 ; 576, 16. 

^ Hunter, A. W. S., Canadian Jour. Research, 1934, 
11 , 213. 


Two New Host-Plants of Loranilius 
at Allahabad. 

The partial xi^i‘^site LoraniJins commonly 
grows in the Upper Gaugetic plain on a 
number of host-plants belonging to different 
families of the Dicotyledonem. They are 
especially found on trees or shrubs, the 
commonest hosts being Mangifera indica 
and Bo.ssia latilolia (Euthie,^ Brandis^). 

In January 1935, the author observed this 
parasite growing on a guava {PsidUm 
Guayava) tree, -whicli was an unfamiliar 
sight. No other plant in the vicinity, but a 
number of guava trees in an orchard about 
2 miles off, had Loranthus on them. On 
looking up the literature on the subject, 



Fig. 1- Lorantkus longiflorns 
on Psidium Guayava. 


Fig. 2. Loranthiis sp, on Citrus Fig. 3. The same as Fig. 2. 
medica van acida. showing the secondary roots 

and haustoria of the parasite. 
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no mention of Psidium G-uayava as a liost of 
Loranthus longiflorus was found. 

A knob was, as usnal, formed, at tlie 
junction of the parasite and tlie host (Fig. ],). 
The parasite produced a number of brancdies 
witli glabrous and someA\diat leathery 
leaves. Flowers and fruits were present. 
The parasite w^as LoraniJivs longiflorus Desr. 
which is the commonest species in the United 
Provinces. 

Psidium Guayara is a non-indigenoms 
plant of the family Myrtaceae with bark 
composed of dry membranous layers but 
now it is naturalised throughout India 
(Hooker'^). 

RcotU and Bidie^ are of opinion that plants 
having deciduous bark with dry membranous 
layers are unfavourable hosts of this parasite. 

Fischer® dissents from the above view and 
has mentioned, in his list, a number of plants 
attacked regularly by the parasite, which 
have similar characters of the ba^k, but 
very few'' plants of tlie family Myrtaceiu, 
especially the non-indigenous genera, are 
recorded by him as host-plants. 

Patwardhan^ noted Eucaly gfus rostra, a 
non-indigenous plant as a host of Loranthus 
longiflorus in Poona. Kamerling^ mentions 
Jjoranthus dichrous^ a species not found in 
India, on Psidium Guayava in Brazil. 

I.ater on, sometime in the middle of 
February, the ])arasite waus seen growing on 
another new liost-plant, viz.. Citrus medlca 
var. aclda (Fig. 2). The primary root was 
not s(‘en at that stage. .A. number of secon- 
dary roots w'ere seen arising at the ])oint 
of infection which was the jimctiou of the 
host and parasite. A knob-like structure 
w’as formed at tliis point. These roots 
grew' outwards and spread over the surface 
of the host-plant, coiling round in every 
direction and sending out tlie haustoria into 
the tissues of the host to absorb the necessary 
nouri>shment (Fig. 3). The roots vary in 
sizr^ and length with age. Some of these w'cre 
fairly thick and browm wdth a number of 
Icntiides on them, others were thin and green 
in colour, witli conical growing tips. From 
these spreading roots, erect branches bearing 
a number of foliage leaves were developed. 
By means of these secondary roots the 
infection is spread over the surface of the 
host-plant. These roots were not sensitive 
to gravity as they seemed to be going up 
or down the branch indiscriminately. The 
bark of the host-plant was fairly thick. 


Fischer® in his list mentions Citrus mediea 
as a host for Loranthus neelgherrensis and 
another species (not named) of Citrus 
attacked by Tjoranthus elasticus in Bo u them 
India. Both of these species of the parasite 
are not found in Ts^orthern India. 

I am to express my great indebtedness and 
sincere thanks to Prof. J. H. Mitter for his 
kind suggestion and advice. Themks are 
also due to Mr. Anil Mitra, for preparing 
photographs. 

G. D. SUIVASTAVA. 

Department of Botany, 

University of Allahabad, 

August 12, 1935. 


^ Duthie, J. F., Flo) a of the Fppc>‘ Gaii^etlc Pla'ui, 1915. 
- Uranclis, D-, I)nlia/i T>-ees, ]907. 

3 Hooker, J. D., Flora of B)-iiish Jnfia, 1897. 

Scott, G. J., J. A ipri. aiid Hort. Soc. of India, 1817, 
2, Part I. 

Uidie, Report on the iVi/^iri lora)ithaccoiis pa)‘asiti€al 
pla)its dost ) nctP'C to forest and fruit trees, 1874. 

Fischer, C. K. C., Rec. Dot. Snrx'ey of Lidia, 1926, 

11, No. 1. 

" Patwardhan, C. Ik, J. Indian Bot, Soc., 1924, 25, 4. 

3 Kamerlin!^, Z., Ber. deuisch. bot. Ces., 1914, 32, 17 
(quoted in MacGregor i-Ucene — 7'he Biedo^^y of Floxocriu^r 
Ptants, 1924, 228). 


A Note on a Comparative Study of the 
Chromosomes in Ten Species of Indian 
Dragonflies. 

Lefevrf and McGill^ as co-wmrkcrs (1908), 
SmitlF (19.10) and Ognma**^ (1930) are the 
only authors wdio so far have devoted their 
attention to tlie chromosome studies in 
this very ancient family of insects. In a 
paper published by Oguma and Asana'^ (1932) 
attention was drawm to a very interesting 
observation, whose significance is not yet 
quite clear, that the so-called m-chromosome 
(the smallest among the autosomes) presents 
every grade of size reduction among the 
testicular cells of a single individual belong- 
ing to a species of Odonata, Tramea ohi- 
nensis, collected in the vicinity of the Gujarat 
College, Ahmedabad, Western India. 

This rather remarkable observation led 
us to make a comparative study of the 
chromosomes in the male germ cells of 
some ten species of Indian dragonflies so 
far collected, from a very restricted area 
situated in the neighbourhood of the Ismail 
College, Jogeshwari, about ^0 miles north 
of Bombay, The following obseryations are 
based on the species listed below. 

May w'e take this opportunity to' express 
onr thanks to Colonel F. C. Frazer wlio very 
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kindly identified the species for ns. A 
short account of oiir observations on the 
chromosome numbers^ the X-chroinosome 
and the w-clironiosoine of these Indian 
species of dragonflies is given below : 


Species 

Haploid 

Diploid 

Sah-Order Aiiisoplera 



Sub-family Libellunim 



1. Pa/Uula flaT'csccJts 

13 

25 

2. Tranrca limhata 

13 

25 

3. Tritkomis palfaJmervis 

13 

25 

4. Dipiacodes irivialis 

13 

25 

5. Brachythemis couiatninafa 

13 

25 

6. Crocoflimus servllia 

13 

25 

7. PotauzarcJia o!>sc?ira 

13 

25 

8. Orl/jc/rum saliua 

13 

25 

Aeschiniiue 



9. Iciitnts ra pax 

12 

23 

Sub- Order Zygoptera 



Family Coenagrionidm 



10. Cerlagriou ruble 

\ 

14 

1 

27 


As will be seen from the above table, all 
the members of LibellunisB show a constancy 
in the number of chromosomes, 25 in diploid 
and 13 in haploid. In Iciimis which belongs 
to another group, Aeschinina?, the diploid 
is 23, the haploid 12. The chromosome 
number in Gerio.grion (Coenagrionidse), whose 
chromosomes have been studied for the 
first time, the number is the largest among 
all the dragonflies studied so far. 

Despite the variation in the chromosome 
number, there is present an unpaired X- 
chromosonie, without exception, in all the 
species investigated. In every case, the 
X-chromosome always takes a peripheral 
position on the outer circle of the spindle 
both in the spermatogonial and primary 
spermatocyte metaphases and acquires a 
peculiar eccentric position in the metaphase 
of the secondary spermatocyte. And a 
special emphasis may he laid" on the fact 
that it separates into two equal halves in 
the primary spermatocyte division, but 
migrates to one pole entire without separa- 
tion, ahead of other chromosomes, in the 
second spermatocyte division. 

However, regarding its size or magnitude 
in relation to other chromosomes it does not 
show a uniform behaviour in aU the ten 
species studied. Taking first all the species 
of Libellunife, the X-chromosome in all of 
them looks nearly, though not exactly, 
equal in magnitude to the second smallest 
autosome univalent in the spermatogonial 
complex. While in Ictinus rapax (Aeschi- 


niiiae), it is interesting to note, the X- 
chromosome stands as the largest element 
in its chromosomal complex. It is remark- 
ably large and occupies a central position in 
the spermatogonial metaphase. In Ceria- 
grion a representative of our third 

group, Coenagrionidiu, the X -element, in 
its size relation to other mernhers of the 
complex, resembles the X-ehromosome in 
the species of LibelluniaB. 

Finally, throughout all these Indian species 
of dragonflies the smallest autosome, the 
so-called m- chromosome, is present without 
exception. And it is a remarkable fact 
that the relative magnitude of this m- 
chromosome to that of tlie X-clcment varies 
from species to species. 

A full account of tliese observations will 
be published elsewhere. 

J. J. ASAN'i. 

S. Makino. 

Gujarat College, 
x\hmedabad, India, 
and 

Hokaido Imperial ITniversity, 

Japan. 

July 26, 1935. 

^ Lefevre, G., and McGill, C. C., “ The Chromosome 

oi Ariasa trisHs Aiiax Ainer. four. A?iat. 

190S, 7. 

“ Smith, E. A., “Spermatogenesis of the dragonhy, 
Sympctrum semicinctum (Say) with remarks upon Libdlulci 
btualis, ” BioL Bull., 1916, 31. 

^ Oguma, K., ‘‘ A comparative study of the spermato- 
cyte chromosomes in allied species of the dragonfly,” 
four. Fac. Sci. Hok. Ser. VI, 1930, 1. 

* Oguma, K., and Asana, J. J., “ Additional data to oar 
knowledge on the dragonfly chromosomes, with a note on 
occurrence of X- and Y -chromosomes in the iint-lion 
(N europtera) four. Fac. Sci. Hok. Imp. Uaiv-, Series 
VI, 1932, 1. 


Madras Fisheries Department. 

Two serious niisappreliensions on the part of 
the reviewer of my report on tlic Madras 
Fisheries Department for 1933-34 in the 
June mimher of the Current .Science call for 
remarks : — 

misa . — The reviewer states, “The Depart- 
ments efforts to introduce Hilso along the 
west coast are not likely to meet witlt success 
as there are no large rivers in that area for 
fish to run up for spawning purposes.” 
There is nothing in the report to lead the 
reviewer to believe that the Department is 
making sucli efforts. More than 25 years ago 
the late Mr. WTlson made a solitary experi- 
ment of planting some Eilsa eggs in the 
Ponnani river. This w^as never repeated 
as the unsuitable nature of the west coast 
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rivers for the breeding of Hilsa was recognised 
years ago by tlie Department. 

Gatla . — Regarding the introduction of Gatla 
in the Cauvery the reviewer lias mis- 
understood the scope and aim of the Depart- 
ment’s operations. He remarhs as follows : 
''It is doubtful, however, whether any good 
can result from the stocking of the upper 
waters of the Cauvery because the hsh is not 
adapted to live in clear rapid running water.” 
The "upper reaches” referred to is the section 
of the Cauvery river above the Mettur Dam 
up to the Hoginkal falls (now the jMettur 
reservoir) and the reach immediately below 
the Dam. The reviewer is wrong in assuming 
that Gatla — which is "a tank fish” in the 
sense that it enters tanks for feeding and 
growth — does not live in rivers. Our studies 
of the habits of Catla as well as experience 
in its culture in South India for the last 
20 years prove beyond doubt that Caila 
will not breed in the stagnant water of tanks 
and ponds like some other carp though they 
grow and thrive in them, hut require a 
river or stream of running water for 
breeding. The experience of cultiirists else- 
where in India has been the same. A 
striking evidence of this — if proof is needed 
— is found in the occurrence of Catla in the 
Cuddapah and Nellore Districts, only where 
the tanks and rivers (the Pennar river system) 
are directly connected by the Cuddapah- 
Kurnool canal with the upper waters of the 
Kistna (Tungabhadra) in this Presidency. 
Soon after this canal was opened, Catla began 
to appear in the Pennar river and connected 
tanks in the Cuddapah and hTellore Districts 
wdiere it was unknown before. 

The reviewer may rest assured that the 
Madras Fisheries Dexjartment does pay some 
regard to the ecology of fish that are subjected 
to artificial cultivation. 

B. Sun i) An A Raj. 
Madras Fisheries Bureau, 

J'uly 11, 1935. 


In the above note attention is drawn to 
two supposed "serious misrepresentations” 
on m.y part. In my review I represented the 
Madras Fisheries Department as making 
efforts to introduce Hilsa along the west 
coast and of stocking the clear rapid-running 
waters of the Cauvery with Gatla. At the 
very outset, it may be stated that I had no 
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intention of running down the work of the 
Madras Fisheries Department or of minimis- 
ing the splendid efforts that are being made 
in that province in connection with the 
improvement of fisheries. 

The title of my review — ‘‘Madras Fisheries 
Department” — is partly suggestive of the 
scope of my remarks. For the purpose of an 
adequate review of the last report of the 
Department, I read several earlier reports 
and the imx^ressions I gained from this study 
are embodied in my comnumts on the wurk 
of the Department. In order to follow my 
remarks about Hilsa and Catla, the readers 
are, therefore, advised to study the rehwant 
parts of the earlier reports of the Department 
as well. 

It is a great relief to learn now for the 
first time that the experiments started by 
the Department about the introduction of 
Hilsa along the west coast are not being 
repeated. Regarding Catla, however, the 
position is somewhat different. In the report 
for 1930-31 (para. 144, p. 44) it is stated 
that Caila has been stocked in upper waters 
of the Cauvery first below the Hoginkal falls 
and later at Mettur above the dam.” My 
submission is that pools bedow waterfalls 
are not suitable for stocking fishes of the 
Gatla tyx)e, which is (essentially a fsh of 
sluggish waters, sueli as ponds, tanks, large 
rivers, etc. Morc^over, the description of tlie 
stream below the falls sllow^s tliat it consists 
of rapids, and, if this is really so, the fish 
has no chance to live and flourish as Gatla 
is not adapted for life in swift currents. My 
assumption is borne out by the results 
obtained by the Madras Fislnuies i)(q>artin(mt 
wdiich has been stocking with Caila the 
Cauvery below the falls for a ptwiod of 
several years but has not obtained any 
definite, proof so far tliat the fish has estab- 
lished itself in these w^aters. With the 
formation of the "Mettur reservoir” the 
results may be different. 

What is stated in the above note regarding 
the ecology and bionomic'S of Caila is ele- 
mentary knowledge for x)eople of northern 
India. Catla breeds during monsoon floods 
when it gets an opportunity to leave its 
permanent abode and enters shallow, warm 
waters of paddy fields, etc. So far as my 
information goes, it does not breed in rivers 
but in the flooded country adjoining them. 

B'KVIEWER. of the Eepout. 
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Dairy Science.* 


M ilk is the most important food of man 
and l^east and in the early stages of 
their life, offers the only source of nutriment 
ensuring steady maintenance and growth, 
huilding up immunity against disease and 
laying the foundations of the future health 
of the individual. The constituents of milk, 
proteins, sugars, fats, pigments and minerals 
are so well-proportioned as to render this 
product one of the most easily digestible and 
highly assimilable of all foods. These unique 
properties and its indispensability in the 
nutrition of animals, have been responsible 
for stimulating a vast amount of research 
on the physical, colloidal, chemical, bacterio- 
logical and nutritional aspects of milk. 

The recent publication entitled Funda- 
mentals of Dairy Science^ is devoted to a 
discussion of these fundamental questions 
and provides detailed and authoritative 
information on these various aspects from a 
purely scientific point of view. 

The first five chapters deal with the 
chemical coinioosition of milk and milk 
products, and proteins, fat and carbohydrates 
comprising the essential constituents of milk. 
An entire chapter has been devoted to an 
able review on the pigments of milk whicdi 
have assumed great importance in relation 
to vitamins and respiratory enzymes. 

Milk furnishes one of the finest examples 
of a typical and perlia])s a compreliensive 
colloid, several phases ol varying degrees of 
dispersion, participating in the system. A 
beautiful discussion of this colloidal asi^ect 
is to be found in the chapter on the physical 
equilibria of milk. The sizes of particles 
wliich -were wTongly expressed in the previous 
edition have now been corrected and the 
conventional and generally accepted unit, 
adopted. 

Many of the physical and chemical proi^er- 
ties of milk, which are of great importance 
from an industrial point of view, have been 
discussed in relation to certain processes in. 
the dairy industry. The creaming ability 
of milk has been correlated with the state of 
aggregation of the fat globules and the 
effect of several industrial treatments like 
pasteurisation, homogenisation, etc., on 
creaming has been discussed from the funda- 
mental standpoint. In a similar manner, 
the quality of foaming, cream- whipping and 

^ Fitudaniettials of Dairy Science^ by Associate.s of 
ore A. Rogers, Reinhold Publishing Corporation, 
Kew York, Second Edition, 1935, pp. 616, $ 6. 


coagulation in relation to cheese manufac- 
ture, which is one of the most important of 
dairy industries, have been treated. 

Milk is an excellent culture medium for 
the growth of various types of micro-organ- 
isms including many bacteria pathogenic to 
man, and the large-scale production, handling 
and transportation of such a product, 
therefore, present problems in x^^steurisa- 
tion, maintenance of sterility etc., involv- 
ing a rigorous bacteriological control, which 
is facilitated by a close understanding of the 
ecology of the bacterial associates, their 
multiplication and growth in relation to the 
physical and chemical properties of milk. 
These problems are presented in the series of 
chapters devoted to a discussion of the micro- 
biology of milk and milk products. 

The last tw'o chapters provide information 
of great interest not only to the physiological 
chemist but also to the general reader. The 
nutritional valuer of milk in the early and 
later stages of the life of an animal, is dis- 
cussed in relation to other sources of nutri- 
ment. Attention is drawn to the incidence 
of nutritional anamiia due to the low content 
of iron and copper in milk, constituents found 
essential for the regeneration of haunoglobiu. 
Vitamin constituents of milk in relation to 
breeds and feeds are discussed. 

The role of colostrum in the nutrition and 
immunisation of infants and young ones has 
been the subject of controversy and a use- 
ful discussion of this vital subject ■which is 
presented in the volume is helpful to those 
investigators interested in this aspect of millv 
nutrition. 

Most of the valuable information contained 
in the volume relates naturally to cow’s 
milk which is the most important dairy 
animal in the world ; but there are other 
animals like the buffalo and the goat which 
are the main, if not exclusive, sources of 
milk to cer'taiu races and communities. 
Buffalo’s milk in particular deserves a more 
detailed treatment since it is often a more 
economical dairy animal yielding a rich ex 
quality and larger quantity of milk. Data 
giving a comparative idea of the nutritive 
values of milks from various milch animals 
would form a most usefiiT addition to this 
chapter on the nutritional value of milk. 

This monograph is perhaps the only 
treatise in the English language w'hich deals 
in a compreliensive manner wdth the several 
aspects of dairy science. It is a volume 
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whicli will 1)6 gratefully welcomed not only 
by a number of specialist inyestigators, the 
colloid chemist, the biochemist, the physio- 
logist and the bacteriologist, but also by 
dairy technologists, physicians and food- 


chemists, interested in the relation of milk 
to public health and nutrition. 

(Miss) K. Bhagvat. 

M. SREEIsUVASAYA, 


The Arachnida.'^ 


S IKCE Warburton’s article in the Cambridge 
Fat aval History which appeared as far 
back as in 1909, no complete account of 
Arachnida in the English language existed 
and the present monograph dlls a gaxj in our 
knowledge of Arthropods. 

In the prolegomena considerations like 
the general characteristics, habits and behav- 
iour and the evolution and classification of 
the class have been dealt with. Our know- 
ledge regarding many of these problems is 
by no means complete, but the author, 
including most of the recent literature on 
the subject, has made it as up-to-date as 
possible- Buxton’s extensive researches on 
the coxal glands of arachnids and MilloEs 
investigations into the anatomy and physio- 
logy of many arachnids have been incorx)o- 
rated. A consideration of the evolution of 
the class is not a matter of (?ase. Contlicting 
theories like those of Ray Lankester and 
Pocock, of Zittel and of Leukart, Hansen and 
Sorensen liave made the problem a very diffi- 
^cult tangle from which only a few very clear 
features emerge. The Trilobita, the Euryp- 
terida and lAmulus centre round this xmohlem, 
and the question ultimately resolves itself to 
a matter of assigning importance to tlie 
fossil remains of the Eurypterida and the 
Trilobita, and the few forms that stand 
intermediate between these and Limulns. 
It need hardly be emphasised that the 
ancestry of arachnids is closely bound up with 
the question of the primitive habitat of 
arachnids and there is no doubt that, should 
the theory of Leukart, Hansen and Sorensen 
come to he accex)ted, there should have to he 
a complete change in the interpretation of 
the diverse characters 'the 

arachnids. But it is more likely that, if 
there is one group of animals that will shed 
more light on this vexed question, it is the 
Onychophora. 

Nor has the classification of the Arachnida 


T/it’ Arac/iirida. By Theodore IT. Savory. Pp* 
xi -1-218, 8 Plate.s. (London; Edward Arnold & Co* 1935.) 
25 ;/a net, 


been free from changes and this is mainly due 
to the indiscriminate distribution of many 
anatomical features among tlie different 
orders. The Arachnida, therefore, cannot 
he divided into orders which can he arranged 
in an ascending series. A number of schemes 
of class i heat ion have been examined by the 
author who hnally adopts Pocoek’s scheme, 
with this alteration, tha-t he excludes the 
Trilobita from the Araclinida on the ground 
that they are xHumitive Crustacea. 

The Xiphosura has been treated with a 
thoroughness which it richly deserves. The 
only group of x>rimitive arachnids which is 
surviving to this day, it also includes the 
only marine forms. A ehaxDter is devoted to 
each of the other orders, whose anatomy, 
distribution, classification and diagnostic 
features are described. Of these the TJeci- 
niilei stand out with great prominence. This 
group of arachnids whose rarity is great 
and w'hose importance is hardly less, seems 
to be the only one where the animals possess 
no type of sense organ and carry their 
genitalia in their tarsi. Only 32 living speci- 
mens are known and as the antlior says “the 
future of this group may well hold surprises 
in store”. 

Two chapters are devoted to extinct 
arachnids, of which the Eurypterida are the 
most important. The position of the Trilo- 
bita is also discussed, the author being 
definitely of opinion that tliey are primitive 
Crustacea. 

Onr knowledge of the Pyciiogonida, Tardi- 
grada and Linguatelida has not advanced 
further after the article by Warhnrton in the 
Cambridge Natural History and even in 1935 
the author of a treatise on Arachnida has 
to treat them as 'kiouhtful arachnids”. The 
Tardigrada have the least justification for 
inclusion amongst the arachnids. 

But for Mr. Savmry’s long chapter on econo- 
mic arachnology, one would have thought 
that these animals were of no economic 
importance. Pie has given a variety of ways 
in which the Araclinida influence the lives 
of men. The ticks and mites, the spiders 
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and scorpions and even LinruUis seem to 
contribute to this importance. 

In a work on tlie Araclinida and for that 
matter, on any Arthropod class it is impossi- 
ble to avoid extensive classification and the 
monotony of this has been successfully 
dispelled*^ by the ''excursus'’ ^vliieh the 
author appends to every chapter. Many oi 
these are full of interest to the layman, and 
all to the naturalist. In one, on "The 
Araclmida as formidable animals'’ (page 113), 
the author discusses the psychology of fear 
and accounts for the terror that spiders and 
scorpions infuse in our minds as due to the 


Functions and Organisation of the 

1 >s an interesting pamphlet entitled Func- 
tions and Organisation of the India Meteoro- 
logical Depart tnent, 193o.” the Meteorological 
Ofliee. Poona, lias summarised the various func- 
tions of the Department and has described briefly 
the organisation that exists at present for carrying 
OR these duties. The list is coniprehensive and 
contains all the important phases of the work 
usually dealt with by similar institutions in 
other progressive countries. Increasing attention 
has, of late, been given to the problems of upper 
ail*, oldelly owing to their importance in connec- 
tion with aviation ; bat it is admitted that the 
meteorological service for this purpose still falls 
short of the minimum recomnionded by the 
International Convention. 

Besides meteorology, the activities of the 
Department include some branches of allied 
sciences such as seismology and terrestrial niagne- 
tis!ii. Thus geophysical researches form part 
of tlie routine duties at the Colaba and Alibag 
Observatories while the Observatory at Kodai- 
kanal. South Iiidin. specialises in the study of 
solar physics and lias undertaken some work in 
co-operation witli tlie International Astronomical 
Union. ^lention is made also of the seismographs 


rapid movements that these aniniaLs exhibit. 
While granting tliat rapidity of inovement is 
one of the contributory causes of fear, it 
should he said that it is only om^ of the causes. 
Nor is it a reason in all cases of ih^ar, A 
swiftly darting bird does not infuse, terror 
and after all, a dead scorpion induces fear 
just as much as a moving, very innch alive 
one. Several other to])i(‘,s of geueiul interest 
are dealt with in these little (vssays and tlie 
book closes with a full bibliograpliy and a 
complete index. 

E. E, S. 


India Meteorological Department 

that have been niaiutained at a few stations f<u’ 
the systematic recording of earti)(jiiakr‘.s. 

It is interesting to note tliat a section for agri- 
cultural meteorology has been recently esI-ahlisiuHl 
at the head<.|uartcrs of the Idei^artiiumt, ?it the 
Instance of the Imperial Council of Agricultural 
research. Besides statistical inv (estimations, the 
section makes a special study of niicj'ocliniatology 
and generally carries on i*eseai-che,s on problotns 
affecting the welfare of the ci.'ops. In view of 
the supreme importance of tliis branch of tJie 
subject to an ag]*icultural country like India the 
results of these investigations will ultimately 
prove to be of considerable ijract-ir/al value. A 
brief outline is also given, ol; some f(uitures of the 
developments that arc contimiplated as soon fis 
financial conditions permit ; and t!io note con- 
cludes with four appendices giving cxittvicts 
relating to meteorology frcjin tlu'; ^proceedings 
of International Convemtions and the Unyal 
Commission on Agricultuj*o in India. 


* Panctions and Organisation of the India 
Meteorological Department. 1935. Meteorological 
Olhce, Poona. 


The Indore Meeting of the Science Congress. 


A BPAXGEMENTS are now actively in hand 
^ for the forthcoming meeting of the Indian 
Science Congress Association in Indore. As 
usual, tlie date of the meeting is from the 2nd 
to the Sth of January, 1935, thus enabling 
members to avail themselves of the Oliristmas 
concession on the railways. In addition, the 
railway authorities have been approached with 
regard to granting fuither concessions, but their 
decision in’ the matter v.’ill not be known until 
after the Railway Association has met at Simla 
in October. 

The meeting is being held under the patronage 
of H. H. Maharajadhiraj Raj Rajeshwar Sawai 
Shree Yeshwant Rao Holkar Bahadur, Maharaja 
of Indore. In accordance with the alteration 
which was made last year in regard to the Presi- 
dent’s term of office, Dr. J. 5, Button wiU remain 


President of the Association until lu^ hands over 
his oriice at the Inaugural M(?oi.ing to tlic^ Pirsi- 
.lent-Blect, who is Rai Sir Upendranath Itmhina- 
chari, Bahadur, jct., m.a., m.d., pIuu., f.s.v.p., 

F.A.S.B. 

At the last meeting of the Congress, ladd in 
Calcuttit, two alterations w(>re made i.ri the list 
of Sections. The name of the Chiology Section wa.s 
changed to “ Creology and Geography,” thus 
mdicating that papers on geogra.phy wmiild be 
accepted ; while a new section for Physiology 
was added, thus bringing the number of Sections 
upi.o 10. 

The names and addresses of the Sectional 
Presidents are as follows : — 

1, Mathematics and Phj/sics~~'Dv. 7b Royds, 
D.sc., Director, Kodaikanal Observatory, 
Jlod^ikarxal, S, India, 
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2. Chemistry. — Dr, P. C. Gulia, D.sc., Pro- 

fessor of Organic Chemistry, Iniiiaii 
Institute of Science, Bangalore, 

3. Geology and Cteogra'phy. — B. Ttarna Rao, 

Esq., M.A., Mysore Geological Depart- 
ment, Bangalore. 

4., Botany. — Dr. S. It. Bose, D.sc., p.h.s.e., 
F.L.s., Professor of Botany, Carinichsel 
M'edical College, Belgacliia, Calcutta. 

5. Zoology. — Dr. H. K. Mukherjee, D.sc., 

D.I.C., University Professor and Head of the 
Department of Zoology, Calcutta University, 
35, Bally gunge Circular Boad, Calcutta. 

6. Anthropology. — H. C, Cliakladar, Esq., m.a., 

l./ecturer in Anthropology, Calcutta Uni- 
versity, 2S-4, Srimohan Lane, Kaligliat, 
Calcutta. 

7. Agriculture. — Mr. A. K. Yegna Yarayan 

Aiyer, M'.a., nip. in Agri. (Cantab.), n.d.d., 
F.c.s., Retired Director of Agriculture, 
Hankarapuram, Bangalore. 

8. Medical and Veterinary Research .—Uc.'Co]. 

n. E. fthortt, Director, ICing 

Institute, Guindy, Madras. 

9. Physiology. — Dr. \Vh Burridge, D.M., m.a. 

(Oxon.i. Professor of Physiology, Univer- 
sity of Lucknow, Lucknow. 

10. Psychology. — J. M. Sen, Esq., M.Ed. (Leeds), 
B.sc. (Cal.), r-'.R.G.s., Inspector of Schools, 
Presidency .Division, Bengal, (>3, Lans- 
downe Road, Calcutta. 

Papers should be submitted to tlie Sectional 
Presidents concerned by the i5th of September. 
A. little extra time will be allowed t-o contributors 
in the Punjab. 

One of the primary puiqmses of the .A.ssociation 
is to encourage scientific work in diffei*ent piivts 
of India. This year it is meeting in Indore for 
the first time, and it is hoped that a large number 
of menihers will attend and help to stimulate 
scientilic research in that part of India. 

Indore, in addition to being fairly centrally 
situated for scientists from MYstern and North- 
W'estern India, offers many attractions both in 
the City itself and in its immediate neighbourhood. 
Owing its origin to the groat movement for 
Mahratta imperialist expansion of the LSth 
century, Indore at present enjoys the premier 
position among the States included in the Central 
India Agency. 


The City of Indore is situated 1,738 feet above 
the sea-level and has a delightful climate and 
niodei*ate rainfall. It ranks amongst the gi*eat 
industrial towms of India, having tlouilshing 
cotton-mills and an. expanding population now 
estimated at about LoO.OOO people. It is an 
iniiDortant educational centre, oont/ainirig two 
first-grade colleges (one of which is maintained 
by the State), a number of high schools for boys 
and girls and other institutions. In tlic Civil 
Area a7.’e situated the Daly College (an institution 
for the sons of Chiefs), which is a fine building 
of wdiite marble, the Plant Institute, and a Medical 
Sdiool. Indore also contains many places and 
buildings worth seeing. A few miles from the 
City is Badcirkha, where up-to-date water works 
(witl) tlie largest siphon system in the w'orid) 
are nearing completion. 

About (H) miles from Indore and situated in 
Dhar State is Mandu, a favourite htaunt of tourists 
and students of India’s past history. Once the 
proud capital of the independent Muslim kingdom 
of Mahva and a fort of unparalleled natural 
strength, it now contains extensive ruins of 
mosques, palaces and other buildings of great 
architectural merit. Not far off fi'oin it is Bagh 
(in Gwalior State), which is famous for its rock- 
cut caves of great antiquity. .4 bout forty 
miles to the soutli of .Indore is Mandhata, an 
island of superb natural beaut-y in the Nerbudda 
in\er, the early capital of Indore State, which 
contains a palace and a marble statue of the 
saintly Ahilya Bai, one of the most illustrious 
rulers of the State and of India. Not very far 
off from Indore and easily connected by raihvay 
are Ihljain, one of the most ancient and sacred 
cities of India, Sanchi (in Bho])al State) with its 
famous stupa siqiposed to date from the time of 
the great Asoka, Chitoi'e tlic most liistoric pla.ce 
in Kajputana, and tlie w'orld -celebrated Ajanta 
caves. 

The liOcal Secretaries will be Dr. S, H. Desh- 
pande, Vice-Principal and Professor of Chemistry, 
llolkar College, I ndo]*e. andMi‘. 1C. . A. Patwardhan, 
Daly College, Indore, to whom all enquiries as 
to accommodation .sliould bo addresso^.h It is 
particularly i'ec[uested that very early intimation 
of the accommodation reipiii-ed .should be sent 
to the Ijocal Secretaries. 

W. D. West. 


Sir Richard Arman Gregory, Bt., F.R.S. and Dr. Arnold Berliner, Dr.Phil. 


We are glad to announce that Sir Richard 
Gregory and Dr. Arnold Berliner liave accepted 
our invitation to act as Associate Editor.s of 
Current Science, and we have no doubt that 
this news will give widespr(;ad satisfaction among 
those interested in the progress of tlic Journal. 

We have had the privilege of meeting Sir Richard 
and Lady Gregory during their visit to this conntiy 
in January and February of 1933 and of discussing 
with him about tlie affairs connected with 
Curreyvt Science. We need hardly say that we 
are deeply indebted to him for the numerous 
suggestions wdiicli he offered at the time, and 
since his return to England, he has maintained his 
interest in this Journal. 

Dr. Arnold Berliner has not visited India but w^e 
hope that he will be able to come over at ^in early 
date and spend a pleasant time among his nume- 
rous friends in this country. We would be glad 


to offer welcome to him on behalf of our nuinerou.s 
readers and tliere will always be generous hospi- 
tality for him in this count r5^ 

Tlic service which Sir Richard Gregory and Dr. 
Arnold .Berliner are rendering to the cause of 
Science is indeed conspicuous. Their association 
with their respective Journals during the past 
thirty years or more has rendered the publications 
uniciue. To every Scientist Nature and Natiir- 
ii'isscnschaften are as familiar and indispensable 
as the objects by wdiich they are surrounded in 
their Laboratory. Their knowledge and experi- 
ence will be of great a.ssistance to us in shaping 
the destiny of Current Science and wdien this 
assistance is coupled with the advice and 
co-operation for which we are always indebted to 
the members of the Board of Co-operators, 
Current Science is bound to become the Indian 
counterpart of Nature and NaturieissenscJiaften^ 
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Research Notes. 


Effect of Simultaneous Electric and Magnetic 
Fields on Spectral Lines. L Crossed Fields. 

A STUDY of tlie effect of magnetic fields 
(Zeeman Effect) and of electric fields (Stark 
Effect) lias keen a guiding adjunct in the 
classification of spectral lines and the theore- 
tical investigations of these effects have 
been of fundamental importance in the 
development of Quantum Princixiles. The 
simultaneous effect of magnetic and ele(dTic 
fields on spectral lines has now been investi- 
gated by W. Steubing and the results are 
reported ill the Sitzb. d. Freuss. AJcad. d. Wlss, 
Berlin, 1935, p, 3. We shall here summarise 
the effect observed when the magnetic 
and electric fields are perpendicular to each 
other. In every case the piattern due to the 
electric field is altered by the introduction 
of the magnetic field. The following regulari- 
ties have been observed : 

(n) The p -components of the electric field 
are affected. 

(b) Such series lines as have a large Stark 
effect are very sensitive to the magnetic 
field while those that show small Stark split- 
ting exhibit only a Zeeman effect. However, 
the separation produced is sometimes larger 
and sometimes smaller than that due to the 
normal Zeeman effect. The variation from 
one series to another is more than double for 
the same electric and magnetic fields. 

(c) The lines of the sharp series, so far at 
least as the first members are concerned, 
separate as in the pure Zeeman effect, apart 
from an alteration in the intensities of the 
components. Similarly the lines due to for- 
bidden combinations which appear under the 
electric field show only the Zeeman effect. The 
effect on the principal series is intermediate 
between that on the sharp series and the 
effect observed in the diffuse series. 

(d) 111 the case of the diffuse series, the 
number of components produced by the 
electric field remains unaltered, but the 
lines broaden out asymmetrically, so that 
those on the longer v'avelength side widen 
towards the red w^hile the lines on the shorter 
wavelength side broaden towards the violet. 
These widened bands have no structure. 
The bands have a sharp edge on one side and 
trail off on the other side and have a Avidth 
about five times the maximum Zeeman 
separation of the same line, 


(e) Both in the diffuse series and in the 
principal series, the broadening increases 
with the total quantum number. The inner 
components are less broadened than the 
outer. 

(/) The crossing of the fields does not give 
rise to any new lines. 

(y) The effect of a magnetic field beloiv 
10,000 oersteds is small, but above 20,000 
oersteds its effect is more marked than that 
due to an electric field of 100,000 volts per 
centimetre. 

T. S. S. 


The Ferromagnetism of Gadolinium. 

The only known ferromagnetic elements Avere 
until recently' iron, nickel and cobalt hut 
now another has been added to the family 
thanks to the labours of G. Urbain, P. WeivSS 
and F. Trombe {Conij^tes Boidus, 1935,200, 
2133). This new member of the ferro- 
magnetic group is the rare earth metal 
Gadolinium recently isolated in great purity 
by F. Trombe. The only impurities were 
0-7% of silicon and 0*03% of iron. Small 
quantities of this precious metal had to be 
employed and the methods dcAudoped at 
Strasbourg for handling quantities of the 
order of 0*12 grm. were found most service- 
able. Gadolinium was found to be even 
more ferromagnetic than iron but only at 
low temperatures. Its Curie point above 
which the ferromagnetic character is lost 
liaijpens to be 16° ±2° C. so that it is only at 
loAV temperatures that its ferromagnetic 
character would be displayed. The specific 
magnetisation o A’aries Avitli the field accord- 
ing to the equation (l~n/H) and 

its behaviour from the boiling point of liquid 
nitrogen, viz., 77° K. to the Curie point 
shows its grea.t magnetic reluctance, for the 
constant a in the aboAm equation has the 
value 1250 Avhile for iron it is beloAV 10. 
At 77° K., however, its specific magnetisa- 
tion reaches a larger value than that for iron 
beyond about 15000 gausses. The absolute 
saturation value calculated from a T^-law 
which is found to hold even below 77° ff. 
comes out to be 253*5 C.G.S. units while 
for iron it is 221*7. The atomic moment of 
Gadolinium is 35*4 Weiss magnetons while 
it is only 11 Weiss magnetons in the case 
of iron, 

. T. S. 3. 
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The Growth of Crystals. 

Although a considerable amount of informa- 
tion has been accumulated on the nature and 
constitution of crystalline materials, not 
much is known about their actual mode of 
formation and other details regarding their 
growth. An interesting and convenient 
method of studying the evolution of crystals 
is to folio V/ the changes in tlie interference 
colours of thin crystals. Preliminary obser- 
vations have been made on these lines by 
Perrin, Marcelin and others, who found among 
other things, that the increase in thickness 
is a discontinuous process, the smallest 
step being of molecular dimensions. L. 
Kowarski has taken up a further detailed 
examination of tbiKS interesting subject, and 
the first qualitative studies on the formation 
and growth of j>-toluidine crystals by 
controlled sublimation, are reported in J. de 
CMmie Physique^ 1935, 32, 303. According 
to the state of the support, a razor blade, 
the suhlimed crystals may be single, of uni- 
form thickness, and possessing freely curved 
contours (curved region) ; or else, they may 
be in groups and aggregates in each of which 
there is a fixed orientation and stratification 
(oriented region). In this region, the appear- 
ance of the crystals is very complex, and 
tlie growth is particularly active in regions 
of recent formation (buds). On rapid 
heating small drops of liquid appear on the 
crystal surfaces. A number of phenomena 
indicate a reciprocal relationship between 
the movement of these drops and the inten- 
sity of crystal growth. 


Metallic Membranes. 

Fou the study of permeability and mem- 
brane equilibria, collodion membranes possess 
many valuable properties, but have the 
characteristic of taking up only a negative 
charge in aqueous solutions. It is however 
frequently desired to have a positive charge 
on the membrane, and this is achieved by 
such devices as loading the membrane with 
different dyestuffs. In this process not only 
the sense of the x^otential but also the whole 
complex of surface forces arc altered. The 
corresponding method of charging amphoteric 
membranes (e.f/., gelatin) by changing the 
pH of the solutions has also similar complica- 
tions. To get over this difficulty and to 
get a membrane whose change can be easily 
changed, IST. Y, Ivultascheff and F. A. 
Santalow {Z. anorg, allgem. Cliemie^ 1935, 
223, 177) have studied the preparation and 


properties of metallic membranes. These 
membranes are successfully prepared by 
heating a thin foil of an alloy of two metals 
(6.g., brass) so that the more volatile compo- 
nent evaporates leaving behind a membrane 
with pores of nearly molecular dimensions. 


Atomic Weight of Protactinium. 

The atomic weight of not a single member 
of the Actinium series has so far been deter- 
mined by purely chemical methods. Aston’s 
work on Actinium D has no doubt given the 
value for the atomic weight of Protactinium 
as 231. In spite of the difficulties in getting 
appreciable quantities of Protactinium, A. V. 
Grosse (Proc. Bog. Soc.^ 1935, 150, 3G3) has 
prepared the double fluoride K.,PaF^ in the 
highest state of purity, and after ' careful 
conversion to Pa.,0_ found the ratio K^PaP^ : 
Pa.,0.. He gives ^the mean value for the 
ato'mic weight of Pa as 230*6 with an 
accuracy of ±0*5. This precision deter- 
mination of atomic weight is of importance 
in fixing up the atomic weights of tlie other 
members of the actinium series. 

M. P. Y. 


Surface Tension of Aqueous Solutions of 
Electrolytes. 

G, Jones and W. A. Kay (J. Am. Gheni. 
aS'oc., 1935, 57, 957) find that the surface 
tension of a sufficiently dilute solution of an 
electrolyte is lower than that of water itself. 
This observation is of great interest, if it is 
confirmed and shown to be a general pheno- 
menon ; and is of particular importance as 
it is not in accordance with the theories 
developed by Wagner and later by Onsager 
and Samaras. 

K. S. G. D. 


On the C-"C Bond Energy. 

W. Lasareff lias recently made a calculation 
of the C— C bond energy in diamond and 
aliphatic molecules (PJiysica, 1935, 2, 737) 
which widely departs from the accepted 
values. He has argued that a carbon atom 
is in the (^S) state while a carbon atom in 
the gaseous state is in the (•‘^P) state 
( AE==97±5 k. cals.) and that the difference 
between the energies of these two states has 
to be considered when calculating the 0— C 
bond energy by means of the data regarding 
the sublimation heat. Lasareff’s value for the 
bond energy in diamond is 132 + 3 -5 k. cals., 
wdiile the accepted value is about 75 k. cals. 
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Lasa-reff has also calculated the honri energy 
in. the aliphatics which comes to 128 k. cals. 
It is clear that this calculation of the C— C 
hond energy will lead to important conse- 
quences for many problems in chemical 
calculations. 

]sr. s. :hr. 


Vitamin K- 

The nature and distribution of a vitamin, 
possessing curative properties against a 
deficiency disease resembling scurvy in cliicks, 
but which cannot be prevented by ascorbic 
acid, Itas been described by Henrik Dam 
{Biochem. rj., 1935, 29, 1273). The factor is 
designated Vitamin K, and constitutes the 
anti-hspmorrhagic factor (or factors) in the 
diet. It is fat soluble, being found in tne 
easily soluble non-sterol fraction of the un- 
saponihable matter. It occurs in bog liver, 
liemp seed, and in certain vegetables like 
tomatoes, kale and orange peel. It is 
different from Vitamins A, I) and E ; cod- 
liver oil is practically devoid of it. There is 
an enormous retardation of the clotting 
of the blood of chicks suffering from this 
haemorrhagic diathesis, and the quantitative 
estimation of the Vitamin iKS based on the 
determination of the clotting time. 


Asexual and Sexual Reproduction in Ascidians. 
l!7. J. Beurtll (Jou/ui. l/orp/?., 1935, 57, 
TTo. 2), as a result of the comparative 
study of a number of ascidians, has come to 
the conclusion tliat the xrroeesses of bud 
development and sexual development are, 
in the ascidians, at variance. Initial bud 
masses may consist of cells varying from 
40 (Distaplia) to 1,000 or more (Ectinascidia) 
and in all cases tlie cells undergo a number 
of cleavages before differentiation begins. 
Gross differentiation into parts of the organ- 
ism occurs first aud only later cytological or 
cellular differentiation is seen. In sexual 
development cleavage and differentiation 
are fundamentally dissociable, the rate of 
cleavage and the number of cells produced 
dependent on the yolk-cytoplasm ratio and 
the size of the egg respectively. Often in 
early development the differentiation noticed, 
refers not to the differentiation of the adult 
structure but to the precocious differentia- 
tion of peculiar larval structures. In some 
cases a telescox)ing of the differentiation of 
the larval structures takes place, without, 
however, affecting the development of adult 


structures. Tlie author concludes that the 
difference between asexual and sexual repro- 
duction really consists in the presence of a 
larval organisation in the latter, whose 
differentiation is due to the liberation of 
substances in the egg during maturation. 
The rest of the egg unaffected by this 
substance and which must solely be res- 
ponsible for the development of the adult 
organism is usually small and repeated 
division must precede the differentiation 
of adult characters. 


Developm.ent of Patella vulgata. 

The embryology of Patella is, in spite of the 
earlier memoirs of Wilson and Patten, still 
incomplete and in a number of respects our 
knowledge of this subject is inaccurate, as 
shown by F. G. W. Smith in his latest paper 
[Phil. Trans. Roy. Boo. Load.^ 1935, 225, 
Ho. (B) 520, 95-125j. The divergence of 
opinion between Wilson and Patten regard- 
ing the origin of endoderm and mesoderm 
cells is cleared by the present author who 
states that the whole of the macromere in 
the quadrant D gives rise to mesoderm while 
the macromeres of quadrants A, B and C 
alone give rise to the endoderm. The 
foot arises in the form of single median 
protuberance. The development of the 
radula is for the hrst time completely followed 
and it is seen that the radular formula under- 
goes two changes before it assumes the 
adult arrangement. The entire process of 
torsion is described as w^ell as the changes 
during metamorpho sis . 


A Petrographic Use of Fluorescence. 

Till now the property of fluorescence has 
been used for the determination of individual 
minerals. But recently Alonzo Quinn 
{American Mineralogist, Vol. 20, Ho. 6) has 
shown that such a study could he extended 
to identify the textural relationships in 
igneous rocks, if they are photographed in 
ultra-violet light under special conditions. 
In connection wnth his study of the nephelite 
syenite, he has reproduced several such 
jihotographs where the distinction between 
the minerals is very clear. The hornblende 
is black, sodalite white and felspar and. 
nejjhelite grey, thus showing that sodalite was 
the fluorescent mineral. Though such an 
investigation involves the employment of 
different types of films, filters and other 
specialised appliances for different rocks, 
yet the method will have considerable value 
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in the determination of textnral relation- 
ships of minerals— especially fluorescent — 
in rocks. 


Differentiation in Hawaiian Lavas. 

At the present time a good deal of work 
has been done on the cr 3 ^stal]isation of 
basaltic magma. For most of the American 
petrographers Hawaiian lavas have become 
the common material for petrographic work, 
and Barth’s work on the rocks of the 
HaAvaiian Islands has become classic, and 
his conclusions are in keeping with the 
experimental deductions of BoAven. But 
recently Howard A. Powers {American J ournal 
of Science, V Scries, iSTo. 175) with an intimate 
knowledge of the Hawaiian volcanoes and 
laA^as, has draAvn attention to certain features 
which vitally affect the theories of magmatic 
differentiation. He has been able to trace a 
definite relation betAveen magmatic differen- 
tiation and cycles of Amlcanic activity, and 


1 17 

opines that ^'basalt of uiiilorm (‘(im posit iou 
represents esseutially uiHlill<‘r(‘nliat<‘<l jui- 
rnary magma and tiu? occasional <u’iipl ioiis 
of the decadent stage bring to tlu^ sin*rac(‘ 
the various ]n‘oduc.ts tliat r(\sult. 
differentiation of tli(‘ original niagina, . W ifli 
regard to th('. crvstiallisataon ot 1 h<‘ pvro- 
xenes in basalts lu‘ dill<*i*s Ironi Ihirtli and 
bolds that di()])sid(‘. }>ium()c.ryst.s do not rorm 
in primary magma and tbat- ortlu»rlioml>ic 
pyroxenes should not b(‘ oinittcMl li’om i 1 h‘ 
seqiienci* of pyr()X(‘n(‘s in baisa.lts. 

Discussing t]i(‘ pr()]>l(mis oF magnialie 
differentiation so far a.s it appli(‘s to 
Hawaiian lavas, lu‘ Ims shown that 
different pliases of voI.(ta,nic a,(‘.tivity [)nKhic(‘ 
different types of baisa.lts Ironi th(‘ mosl- 
undifferentiated lime-])aisafts to th(‘ niosl. 
highly differentiated neplu‘l.i(.(‘-m(^lilil.<‘ ha.sa.lt. 
In conclusion lie suggests that, “fra.cl iona! 
crystallisation alone is not siiniiaiait lo 
explain the differentiation of 11 h‘ Ha.watia.n 
lavas' 


Science Notes. 


Growth of the Shoot in .Asparagus raceniosus 
Wllld . — Mi*. S. Samp Avrites : — The elongation, 
of the shoot of Asparagus ruceaiosus W illd. is 
very rapid in the beginning, attaining a definite 
length before the axillary shoots begin to grow. 
Pour shoots in a single young plant reached 
80*5 cms. 5 7() *7 cms., 75*9 cms. and 83*0 ciiis., 

Growth of the shoot of Asparagus racciru 


in about a. W(‘ek\s time. ''Idiis height, varices with 
the age, a.n(l llu' size a-nd numJ)ei* of rhi/.om('S. 
ft was 30(1 eius. a.ivd 1.71) c.ms. in (wo ether jilants 
of difTerc'iit a.g<‘s. In a. young pla.nf* of Asparatjus 
sprengrrii 1-1 h> thi'<‘(‘ shool-s rc'a.ehed 29.! mis., 
32.0 eins., a.nd 27.2 (*m.s., i‘(‘sp<‘(‘ti vady . 

bus: uicrease in. rnis. ((flvr crcri/ 12 /ours. 


1st shoot 








4 . 7 

0.0 

3,3 

0 . 3 

0.5 

0.7 

7.0 

0.5 

2nd shoot 





4.9 

3.S 

■l.S 

(3.7 

0.0 

7.7 

0.0 

8 . -1 

,S.7 

7.3 

7.9 

3rd shoot 

1.0 


2.0 

' 3.0 

4.0 

5.8 

4.4| 

5.8 

1.1 

5.9 

1.2 

7.8 

7.5 

! 2.5 

0.9 

1 


Slow Rapid Max. 


5.2 5.9 


(i.o r,.r,\ 


Slow 


I .('y 


I .5 I .0 


The growth rate is slow in the beginning, tlien 
it becomes rapid until it cittaius a njaximuin 
when it gradually falls off. Taking tlic actual 
figures in one case (3rd shoot) wo find that tbo 
rate of growth rises slowly in the early stages, 
then it becomes more rapid till it goes np to 
7.8cnis. and 7.. 5 cms. every 12 hours and then 
it falls to 0.9 cms. for 12 hours. Tlien it begins 
to decrease a little till it falls from 5.5 cms. to 
1 . 5 cms. The figures for the other shoots follow 
the same course. 

The readings in the last column were begun 
as soon as the shoot tip had just come out of the 
earth and the observations wei*e continued till 
the axillary shoots were develox^ed. Some dis- 
crepancies are due to the fact that external 
conditions Avei*e not uniform. 

There ax>pears to be a periodicity in the day 
and night rates of growth. The suggestive 
figures for the 2nd and 3rd shoot are like this : — 


2nd shoot 

3rd si 1 oof. 

Shoot of 
A sp((r(tgus 
S'prengeri i 


.1 .8 

0.7 

1 

().07.7 

0.0 

S,.| 


•I .0 

5 . 8 

i.i 

5 , 8 

1 . 1 

5.9 

1 .2 

I .2 

1 .2 

'■’l 

3.3 

l.s 

1 .0 

1 *2 


7..S 


In Aspay<(gus rnccnm.sn.s, fho mbo of is 

about 25 i)er cent. Inghm* in tlu^. Any l imn in (hi^ 
night. During tln^ day (he plant is a<!ding ninv 
material oontimia! I y (c/*. Hlacknmn, V. If 
of JSot., S3, 353), 


The Quaternary Sysfon /..O.^-ATO > o 

hi Relation to Cement Tec/nidlium Ibniuo,;!. 
Research Technica) Papin- No. 1 (J. 1 1 Mails' v" 
Stationery Olfice (Post Prei* Is Ir/ )' ' fV"* 
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demand for Portland cements possessing special 
properties lias caused much attention to he 
devoted to the constitution of Portland cement 
and to the content of the vaTious coTiipounds 
present in it. The present report represents an 
application to cemerit technology of tlio results 
of a study of a portion of the quaternary system 
CaO-AhOa-SiO^i-FeMO;;. The data available from 
that work peimit of a closer definition of the 
conditions obtaining during the clinkering of a 
cement raw mix, and of the compound content of 
the clinker, than has previously been possible. 

:l-- 

Beport of the Chemistry Resc.arch Board for the 
Pe,rio(i ended si December, 1934 — His Majesty’s 
Stationery Office (Price Is. Sd. Post Free). — The 
report gives a general review of the activities of 
the Chemistry Research Board’s work started 
in the Chemical Research Ijaboratory in 10*25. 
The Director of Chomical Research describes in 
broad outline the current researches, many of 
which are conducted with the aid of financial 
oont.ribatlons from firms and institutions. In 
view of the nature of the researches, bntii academic 
and industrial, oliemists will he interested in tl'.is 
first report wdiicli in one volume suminarises 
the results previously published in numerous 
scattered papers. 

The Relaiimheficeen Ilium intdion and Industrial 
Efficiency L The Effect of Size of Tl V/r/c. — 14 is 
Majesty’s Stationery Office (Price 4d. Post Free 
5ch).— This paper describes tlie first stage of 
an investigation the object of which is to find out 
whether the amount of light required for the 
efficient performance of the various tasks that 
have to be carried out in industry can be approxi- 
nLately calculated by examining the separate 
factors which together make up each visual task. 
The chief of these factors are size of object, 
contrast, rate of movement, and possibly colour ; 
and the present paper gives the results of investi- 
gation to discover the effect of variations of size 
upon the illumination required. Furtlier papers 
upon the relationship of contrast, and rate of 
movement, with illumination will follow. 

Effect of Storage prior to C inning on the Splnniny 
Quality of Cotton. — Storage of seed-cotton for 
any length of time prior to ginning often, 
brings about considerable modifications in 
the quality of the seed and the lint. The seed 
is apt to lose in germinating power and the 
lint to be attacked by bacteria and fungi wiiicb 
are associated to a greater or lesser extent with 
cotton. There is, however, a school of thought 
which holds the view that the quality of cotton, 
stored in seed, improves as a result of a sort of 
conditioning process during wliich the develop- 
ment of the fibre continues and some of the oil 
from the seed fiows into it making it soft and 
pliable and thereby improving its spinning c[uality. 
Tills subject Is fully discussed in tlie latest bulletin 
of the Indian Central Cotton Committee entitled 
Effect of Storage prior to Ghining on ike Spinning 
Quality of Cotton, by Dr. Nazir Alimad, M.sc., 
rli.D., F.inst.P., Director, Technological I.abora- 
tory, Indian Central Cotton Committee. The 
author points out that in spite of the practice of 
storing cotton in seed, no experiments have .so 
far been reported to test the validity of the 
above-mentioned views. He then gives an 


account of the experiments undertaken by him 
at tlie l.aboratory which show that the storage 
of cotton in seed before ginning has no elTect 
whatever either upon its mean fibre-lengtli or 
fibre-weight per inch, sliowing that there is no 
justification for tlie view that tiio development 
of the fibre continues during storage. Tlie 
results of spinning testes and wax determination 
on. three Punjab cottons, viz., Puri jab- American 
289F, Punjab- American 4P and MoHisoni, reveal- 
ed that in the case of two cottons storage of 
seed-cotton before ginning did not bring" any 
improvement either in the wax content or in the 
spinning performance. In the case of one cotton 
only, namely P.A. 289F, a small improvement in 
wax content and spinning performance w'as 
observed, but it would be rash to regard it as an 
argument in favour of delaying the ginning 
operation and to ignore the liainnfiil e Heels of 
storage upon the (juality of seed and lint. Giving 
overwhehoingly strong I'oasons against the practice 
of storing the seed-cotton, the au thor is of opinion 
that, if by force of circumstances, it should become 
necessarj' to store the seed-cotton for a wl\ilc 
before ginning, every precaiition should be taken 
to ensure the dryness of the sample, the absence 
of large cjuantities of dirt or trash and the absence 
of a particularly w.arm or humid atmosphere in 
the store room. It’ the period of storage should 
exceed a few wmeks the seed-cotton should b (3 
occasionally taken out and exposed to snn. The 
booklet, which is available at the nominal cost 
of annas eight, has the rare- feature of bei)ig 
useful to all interested in cotton industry, and 
for the production of wliich the autlior should 
be congratiilated. 

s|; >Jc i\: 

Indian Central Cotton Committee. — The 31 st 
meeting of the Indian Central Cotton Oonmiittee 
was held on the I9tli and 20th August, 1935, at the 
headquarters of the Committee, Vulcan House, 
Nicol Road, Ballard Estate, .Bombay, under the 
presidency of Dewan Baliadur 8ir T. Vijaya- 
raghavacharya, K.n.i5., Vice-Chairman of the 
Imperial Council of Agricultural Research, His 
Excellency the Governor of Bombay addressed 
the meeting. 

Numerous questions of vital imiiortaiice to the 
cotton industry in India were discussed. The 
agenda of the meeting included items on tlie 
formation of a compact block of long staple cotton 
in Sind and Government of Bombay’s resolutions 
thereon ; licensing of gins and presses ; .standard- 
isation of '‘.vcights for cotton transactions ; pro- 
posed additions and amondinents to tlie bye-laws 
of the East India Cotton Association Ltd., relating 
to cotton options and the scheme for the publica- 
tion of cotton forecasts. Broadcasting in the 
mornings of commercial news on cotton ; railway 
freight rates on cotton and the mixing of Punjab- 
American cotton were also discussed. 

In addition bo tlie above, as is usual at tlie 
monsoon meetings the Committee reviewed the 
progress made on its various research and seed 
schemes. 

Among the new scliemes proposed to be intro- 
duced are (1) scheme for introduction and exten- 
sion of B.D. 8 cotton in Broach district, (2) scheme 
for extension of cultivation of long staple cotton 
in Bengal, and (3) revised seed schemes for the 
distribution and extension of Jay want and Gadag 
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No. 1 cottons in the Sonthern division of tlie 
Bombav Presidency. 

'\‘ :!: 

Biochemical Society, Calcutta. — At the Annual 
General Meeting of the Biochemical Society, 
Calcutta, lield at the All- India Institute of Hygiene 
on July 11, the annual report of the Secretary 
and Treasurer was presented by the Secretary, 
Dr. B. C. Guha. In course of the report, the 
Secretary said ‘‘The Biochemical Society, Calcutta, 
Avas inaugurated in a meeting held at the All- 
India Institute of Hygiene on July 6, 1934. The 
need of such a Society for the promotion of 
biochemical studies and research had been felt for 
some time and it was hoped that the creation 
of such a scientific body in Calcutta would evoke 
local response. In this expectation the pro- 
moters of the Society have been fully justified. 
The record of last year’s work shows good p)ro- 
gress and stimulates hope for the future.” 

Since the inauguration of the Society in July, 
1934, ten meetings have been held in which 
the following fourteen papers have been read 
and discussed. The papers display a wide range 
of intere.sts. 

(1) B. i\hmad — The Metabolism of Carotene. 
(2) A. C. lioy — Cultivation of micro-organisms 
on vegetable media. (3) S. C. Banerjee and 
11. K. Sen — Catalytic activation of diastase. 
(4) R. C. Bhattacharjee — The therapeutic appli- 
cations of snake venom. (5) A. R. Gliosli and 
B. 0. Guha — Vitamin C in Indian foodstuffs. 
((■)) B. Ahmad — The excretion of Vitamin 0 in 
human urine. (7) P. C. Mitter and N. N. Chat- 
terjee — The foi*mation of purine.s from imina- 
zoles. (S) B. N. Ghosh — The combiiiation of 
antigens with anti-bodies. (9) N. P. Cliatterjce, 
D. ]\h Chatterjee, Pasricha and 8. Ghosh — JOffect 
of bacteriopliage on the enzyme activity of vibrio 
cholera;. (10) A. 0. Roy — Biochemistry of snake 
venom. (11) J S. Chowdian — Therapeutic uses 
of snake venom. (12) B. C. Guha and 11. G. 
Biswas — Flavines and Vitamin Bo. (13) B. C. 
Guha and A. R. Ghosh — Tlie biological synthesis 
of ascorbic acid. (14 ) H. K. C. Wilson and S. L. 
Mukherjee — Some observations on the compo.si- 
tion of the urine in relation to calculus formation. 

At tlie annual rnecdlng, the following papers 
Avero read : 

(1) N. Das and B. C. Guha — The respiration 
of Bad. Staphylococcus. 

(2) A. B. Gliosh and R. C. Guha — Tlie relation 
between dieta-ry composition and the urinary 
excretion of ascorbic acid. 

For the next year the folio Aving have been 
elected to form tlie Committee i 

Mr. N. M. Basu, Dr. P. K. Bose, J)r. P. De, 
Dr. ,T. N. Mukherjee. Dr. 8. N. Ray, Mr. A, C. 
Roy, Dr. B. B. Sen and Dr. II. B, C. Wilson. 
Dr." S. Ghosh and Dr. B. C. Gulia have been 
elected Honorary Secretaries and Dr. B. 
Ahmad, llonorarv Treasurer. 

Associaiion of liconomic Biologists, Coirnlmtore. 
— A meeting of the Association Avas held on the 
26th June 1935. Two interesting papers Avere 
read : — (1 ) Tntercultivation in dry cottons hy 

V. Ramanatha Ayyar; (2) Effect of certain cultural 
practices on the cocoanut by J. S. Patel and K. W. 
Oliakrapani Marar. On 22nd July 1935, Mr. 

W. B. Gurney, Entomologist, New South Wales, 
An^traliaj deliy(?r(^d m interesting lecture on 


“Some aspects of Economic Entomology in 
Australia”. On 29th July 1935, Dr. E. K. Janaki 
Ainmal read an illuminating paper on “Cyto- 
genetic studies in saccharu})i Spontaneum L.” 

Academy of Sciences, TI.P . — The ordinary 
monthly mooting of the Academy was held 
on Saturday, April 20, 1935, at 9-.30 a.m. 
in the Physics Lecture Theatre under the presid- 
ency of Prof. N. B. Dhar and was attended by a 
large number (jf morahers. The following Avere 
elected new members of the Academy : — Drs. 
Rangadhania Rao and Ramkrishna Rao of the 
Andhra University; Profs. >L R. Sen and 
P. C. xMahalanohis of the Calcutta University; 
Dr. D. N. \^'adia, Geological Survey of India ; 
Prof. Ajrekar of tlie Guzarat College ; Dr. Kanga- 
swami Ayyangar of the Rice Research Institute, 
Coimbatore ; Dr. Noimand, Director-General of 
Meteorology ; Rao Baliadur B. Viswanath, 
Imperial Agricultural Cliemi.st, Pusa; Prof. Mowda- 
Avalla, Principal (Af the Government Engineering 
College, Bangalore ; Lt.-Col. R. N. Chopra, 
Principal, School of Tropical Medicine, Calcutta ; 
Mr. Champion, Silviculturist, Dehra Dun ; and 
Mr. Pinfold of the Attock Oil Company. 

The President ina.de a short speech revieAving 
the progress of the Academy. He said that in 
view of the increasing number of papers received 
by the Academy, the Bulletin lias been converted 
to Proceedings. It is gratifying to find that 
the publication has been mucli improved, and 
it is now (juite regular. The position of the 
Academy has been recognised by foreign learned 
bodies like the Academy of Sciences, Pi-a,nce, 
the Prussian Academy of Sciences, the National 
Academy of Sciences of America, the Royal 
Society of Bdinburgli, the Tmi3e]‘ial Academy of 
Sciences, Japan and about a liiindrod otlier bodies 
Avhich are regularly exchanging their publications 
Avith ours. The Council has recommended that 
a teniDorary ollioer be ax)i3ointed next year to 
deal Avith the publication and quick desi>atch of 
business. The Academy has been recognised 
to be an all-India body by the Indian Science 
Congress, and it is gratifying to find that a large 
number of Scientists of ]*epute from other parts of 
India iiave a.greed to join the Academy. 

In view of the changed circumstances, the 
President remarked that the Council of tlie Aca- 
demy has decided to widen its scope of activities, 
and has redrafto'd tlie existing lules and regula- 
tions. It ha,s been dcicided to increase the number 
of PelloAVsIiips to one hundred and cliange the 
name to “National Academy of Sciences, India”. 
Those proposals are now being circulated amongst 
the members, in accordance Avith company rules, 
an<l after the usual ceremony, will be x^l^ced 
before the Academy for final sanction. 

Tlie Government of the United Provinces has 
A^-ery kindly sanctioned a recurring grant of 
Rs. 2,000 per year, and appeals lia.ve been made 
to other GoA^ernments and learned bodies for 
financial gr^ants to enable it to cope with its 
increased activity. The President liopes that 
in view of the increasing usefulness of the Academy 
to the country, these appeals will meet Avith 
response. The Academy is already finding its 
accommodation cramped and an appeal for a 
building fund will shortly be issued. 

About a dozen papers Avere read before the 
Academy. The Presideiit read a paper in whicli 
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he showed that the addition of molasses to the 
soil considerably aids the fixation of nitrog'en and 
this is ascribed partly to the action of light in 
the tropics- Dr. S. Dutt described the isolation, 
analysis and the synthesis of the active principle 
of an Indian INTedicinal plant Olycosmis penia- 
phylhi which is Iiighly recommended by the Indian 
physicians for a number of diseases. Mr. Sat- 
yendra Kay’s paper on a modified theory of 
gravitation base on Sulaiman’s tlieory provoked 
very active discussion and his assumptions and 
method oC work were criticised by Dr. Kothari 
from Delhi and Dr. Ma/.umdar from Dahore. 
Messrs. Agarwal and Dutt described the results 
of their analysis of the bark of Tirnivialia arjuncii 
a plant of great medicinal use. Messrs. Toshni- 
wal and Pant described the results of their recent 
measurements of tlie heiglit of the ionosphere 
and its electron content. Mr. Bajpai described 
certain anomalous results which he obtained 
on the measurement of the heiglit of ionosphere 
(luring the total lunar eclipse. Mr. S. P. Jain 
read a paiier on Taylor’s Series and Borel’s Poly- 
gon of Suinmability. 

Mr. Har Dayal Srivastava described a new 
parasite referable to a new genus of the Sub- 
family Duturbia?. It is a very i*are parasite 
in the stomach of ilisha fish. In another paper 
Me. Srivastava gave an account of a new member 
of the family Monorchidee from sauri lisli. 
Mr. B. P, Pande read his contributions to the 
Digeretic trematodes from the micro chiroptna 
of N'orthern India. Mr. 8. C. Varma described 
new species of Bucephalopsis and Bucephahis 
and. provisionally created a new genus Trilerda- 
cutaria. 

4 ' A- a-. 

Beport of the Extraordinary Monthly Meethig 
of the Acaieniy of Sciences of the United 
Provinces of Agra and Ou'Ui held on Friday, 
May 10, 19d5, at 6 p.isi. : — Prof. A. C. Banerji, 
Vice-President of the Academy, xv^as in the 
Chair. The following papers were read and 
discussed : — (1) Me.ssrs. R. N. Ghosh and L. P. 
Varma, Physics Dept., Alhhiabad bnivorsity, 
Allahabad: Ov'i^^c Applicatiort of fleaviside' s method 
to the ProhJem of Vibrations of Pianoforte String. 
(2) Mr. Har Dayal Srivastava, M.Sc. : New 
Aniphistomatous Parasites from an Indian Fresh- 
water Fish. (3) Mr. HrlshtivKSHa Trivedi, 
M.Sc. : The Absorption Spectra of the Vapours of 
Oxides of Copper, Iron, Nickel and Cobalt and the 
Determination of their Tleais of Sublimation. 
(-1) Mr. Hrtshiice.sha Trivedi, M.Sc. : The 
Absorption Spectra of the Vapours of the Mono- 
Sulphides of Iron, Nickel, Cobalt, Copper and Tin, 
and the Determination of their Heats of Sublwudion. 

sji ijc 

Scrir.ta Mathemaiica : April 1935 [Vol. HI, 
No. 2) R. 0. Archibald, 'Alersenne's Numbers .'' — 
An authoritative paper giving ‘‘accurate and 
complete information concerning j)i-*esent know- 
ledge” of what are known as Mersenne’s Nuiribers 
— the 55 numbers ^2^ — 1 where p is one of the 
primes 2, 3, . . . 257. Indian Scientists will note 

with an element of delight that V. Ramosain 
has been quoted as the first to give two of the 
factors of 2*^ — 1, viz., 48544121 and 2128S5S33. 
{.lourn. Indian Math. Soc., 1912, 4, 56.) 

The same author in a paper which is concluded 
in this issue gives an up-to-date account of the 


results xvhich have been obtained in the attempts 
to prov^e the famous Gold bach’s Theorem. 

sji 

The Perpeti Meteorite . — One of the interesting 
exhibits shoxxm and commented upon by Dr. A.L. 
Coulson, at the ordinary meeting of the Asiatic 
Society of Bengal held on Monday, the 5tli August 
1935, was the Perpeti Meteorite. “ At 11 P.M. 
on the 14tli May 1935, a metooric shower occurred 
in the vicinity of the villages of Pei“peti (23° 
19' 30" : 91° 0' 0"), Bhatesxvar, and Pilgiri under 
the jurisdiction of the Chandina police station, 
and near other villages under the iDolice stations 
of Kachua and Hajiganj, in the Tipperah district 
of Bengal. 

“Eleven pieces in all were recovered. The 
total weight of all specimens is 21,942-57 grams ; 
the largest one weighs 6,680-35 grams. The 
specific gravity of the meteorite is 3-554. It is 
being analysed by Mr. P. O. Roy. 

“The meteorite, wdiich has been registered as 
No. 29S, Stone, in the collections of the Geolo- 
gical Survey of India, has been classified provi- 
sionally as No. 11, White Chondrite (Cw.) in 
Brezina’s terminology. It has a wdiito, rather 
friable mass xvith few, cliiofiy wdiite, cliondri.” 

^ :1s !{: 

Gift of the International Union of Chemistry . — 
The last Conference of the Union held in April 
1934 in Madrid, eager to help the Committee of 
the A.T.C. to go on with the work, had agreed 
to transfer to tlie Committee an important part 
of the Funds of which the Union disi^oses. 

This decision was voted unanimously by the 
Union’s Executive in Paris, October last arid 
confirmed by National Organisations represent- 
ing the various countries at the Union {e.(j., 
Verband Deutscher Chemischer Vereine represent- 
ing Germany, Comite National Beige de Ohiniie 
representing Belgium, National Research Council, 
Division of Chemistry rei»resenting the United 
States, etc.). 

Tlie sum thus put at the disposal of the Com- 
mittee of the A.T.C. is 150,000 francs. The 
large amount shows the interest w^hich the inter- 
national chemical circles attach to the continua- 
tion of the A.T.C. This sum will be used up for 
the ijrinting of the Index of the second series 
(Vols. VI to X — 1923-30), now ready at the 
Editorial Office. 

In compensation of this gift the Committee of 
the A.T.C. is going to put at the disposal of the 
chemical organisations adhering to the Union 
a certain number of complete sets. Tliis number 
and the mode of their distribution are to be 
established shortly. {Communicated by Dr. Ch. 
Marie, General Secretary of the A.T.C.) 

s!: t- 

A three-year entomological scheme to combat 
a serious cotton pest due to a black-headed 
cricket, has been approved by the Sind Cotton 
Committee, at a recent meeting. The Scheme 
will be submitted to the Sind Central Cotton 
Committee for grant of financial aid. 

^ ^ 

The Institute of Brewing . — The Collective Index 
of the Journal of the Institute of Breuring for the 
years 1024-34, inclusive, wdll shortly be published. 
The price will be 12.9. ^.d. to Members and 25.9. to 
non -Members, postage free. Those who are 
desirous of securing a copy of this publicatjoii 
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may communicate Avith The Secretavij, TnsfitiUe 
of Breunng , Bretvers’ Hall, Addle Street, Lomlnri, 
E\ C, 2. 

New Broadcasihtf) Station rd Delhi. — The main 
details of the new 'broadcasting stattjn at Dellii, 
which is to he erected and Avorked by the Indian 
State Broadcasting Service are now settled. 
The transmitting station will be located to the 
north of Old Delhi on the Ambala Boad near 
the intersection of Probyn Bead and the Mall 
and the construction of the station building* Avill 
be begun sliortly. The frequency resyionse is 
substantmlly uniform from 80 to 10,000 cycles 
per second, which will give reproduction of a 
very high standard. The wavelength chosen for 
initial working is approximately 840 metres, the 
precise frequency being 882 kilocycles per second. 
In order to obviate any possible interference to 
be caused to reception of Indian stations in India 
by liigh power broadcasting stations in Europe 
and other parts of the world, particularly at 
night and at the extreme range of the Indian 
stations, a continuously varialble A’'alve-type of 
frequency’* control has been selected in preference 
to a crystal, wliich would not permit of any rapid 
change of Avavelength . The frequency stability 
of the apparatus chosen is adequate for Indian 
conditions. 

As regards power, the station is rated at 20 
kilowatts to tlie aerial with distortionless modu- 
lation of 90 per cent, and the station Avill thus 
Imve an effective power more than ten times 
that of the present stations of the Indian vState 
Broadcasting Service at Bombay and ('alcutta. 
The aerial sy^stem Avill be of the quartcr-Avave 
type and will be supported by two i\iasts 100 
metros higli, i,e., approximately 880 ft. The 
masts wliich are of the stayed lattice type, Avill 
be in.siilated from the ground and tlieir electrical 
properties can be adjusted in order to increase 
the radiation in certain directions. This will 
permit the energy to be directed tow«*irds the 
more densely popidated areas which lie roiighly 
to the north-west and south-east from Delhi. 
The mast alignment lias been adjusted to this 
direction. 

It is generally agreed, that in the absence of 
exceptionally severe atmospherics and inter- 
ference from electrical apparatus, a field- strength 
of one milliAmlt per metre should give reliable 
reception witli oompar*atively simple receivers. 
It is estimated that the Delhi station will give this 
field-strength upto a distance of 85 miles in all 
directions during tlie day. Modern receivei*s 
A\nll, however, give good results when conditions 
are reasonably fa.vourahle with a field-strengtli 
of one-tentli millivolt per metre and the Delhi 
station is estimated to give, this held -strength 
upto a distance of 240 miles. It is fairly certain 
that during tlie cold weatlier and at other times 
wheii conditions are favourable, Lucknow and 
Cawmpore to tlie south-east and lialioi*e to the 
north-west will be able to receiA'e tlie Delhi station 
even during the day time. It is antiihx^ated , 
liowever, that on the average, fielcl-strengtli 
at night will be about one-third millivolt per 
metre upto 600 or 700 miles, which will bring 
within range of Delhi practically the whole of 
Northern India, including most of tlxe hill sta- 
tions in the Himalay'as, 


Apparatus ha,s also been ordered for the fitting 
of the studios in accordance with the best modern 
practice, but the precise location for the studio 
has not yet been decided. 

As regards programmes, a service of about 
4- hours daily will be provided at first, though 
this Avill probably be increased as support is 
obtained in the form of licences in the neigiibour- 
liood. A very substantial portion of the pro- 
gramme will be in Indian languages and based 
on the indigenous culture ol: the surrounding area. 
Tlie proportion of European programmes will 
depend on evidence of the public taste obtained 
in practical w^orking*. The British Broadcasting 
Corporation have kindly gi'anted perniission to 
the Indicin State Broadcasting* Service to rela.y 
tlie programmes of the Empire Broadcasting 
Service and arrangements will be made to con- 
struct a special receiving station near Delhi for 
tliis purpose. European programmes of a liigh 
quality will thus he available. Arrangements 
will also be made for items specially dii'ected 
towards the general uplift of rui‘al districts in 
the imnmcliate neighbourhood. 

It is not possible at tins stage to give a definite 
date by wbicli the station will be working, but 
it is hoped that experimental lArogrammcs Avill 
be given in NoA^ember and tliat regular pro- 
grammes will be broadcast well before tlie end 
of the next cold weather. — (Exiracied from, the 
] ndicoi P.adio Times, 22nd May 19^h5.) 

'X- '4i ''.ii ' 

Colloidal Copper for Leprosy. — Dr. William 
Noble of the Salvation Army in Travancore, as 
a result of bis Avork in collaboration Avith T)r. 
Dennys of the Leper Colony, Louisiana, will soon 
start a new treatment whicli has already given 
very good results in the hands of Dr. Denny, 
for Ijepro.sy. The disease is due to a microbe 
AAdiich o-ccurs only in persons who are pre- disposed 
due to mal-nutrition and weakness, and is generally 
caused through other illnesses. By building up 
resistance and concentrating solely on proper 
feeding and curing of other diseases, the leprosy 
inici’obes not only decreased in intensity but 
also ultimately disappeared. The treatment is 
slow compared with the unpleasant chaulmoogra. 
More recently colloidal copper has been found 
to be a good substitute for the chaulmoogra. The 
treatment is rapid and effective and very good 
results have already been, obtained by Dr. Denny 
by copper injections. 

:1: '.1: t- 

Ootar.amund Observatory. — At the instance of 
the Ootacamund Municipality, the India Meteoro- 
logical Department lias restarted tlie observatory 
at Ootacamund Avhich was in existence from 1901 
to 1928. The usual instruments of a HI class 
observatory, viz., a barometer, a Stevenson 
screen, a set of four thermometers, an anemo- 
meter, a wind vane and a rain-gauge, have been 
loaned by the India Meteorological Department 
and have been installed at suitable sites under 
the personal sxipervision of an officer of the 
department -who Avas deputed to the sLation for 
the x^'LU'pose in the 1st week of .July. 

The observatory Avill be maintained by the 
Municipality and ‘ Avill be under the technical 
snpeiwision of the India Meteorological Office. 
For the present, a copy of the daily meteorological 
data will be posted by the Municipality to the 
Ijndia Meterorological Otfice in monthly registers. 
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Professor A. 0. Seward, Professor of Botany, 
Cambridge University, lias been invited by the 
Indian Imiversities to deliver a series of lectures 
at the various educational centres in India . 

Si; Jfc a: 

We learn with great pleasure that Dr. Ih K. 
Das, Professor of Zoology, Osmania University, 
Hyderabad (Deccan), having received a special 
invii.ation from the International Zoological 
Congress to be held at ihsbon, is being deputed 
to attend the same. He will read a paper on 
Certain characteristic features of the Hyderabad 
fauna”. Besides, he will also deal with certain 
important aspects of the Usmania University 
for which he has been requested by the Congress. 
He is sailing on the 20tli of this month and will 
be back about the 1st \veek of November next. 

;!; il-. 

It is understood that Professor J. N. Hukherjee, 
of the University of Calcutta, will be deputed 
by the Imperial Council of Agricultural Research 
to represent India at the International Soil 
Science Conference, London. 

Ji*. 

Sir Hari Singh Gour and Dr. M. A. Moglie of 
the Nagpur University will represent the Uni- 
versity at the next Quinquennial Congress of 
Universities of the Empire to be held at Cambridge 
in 1936. 

;!; H: 

The Ilon'ble Mr. A. G. Clow, c.t.e., i.c.s., 
Joint-Secretary, Department of Industries and 
I.,abour, Governmeiit of India, has been axipointed 
as the first Ch?^irnian of the newly created Council 
of Industrial Intelligence and Research Bureau 
of the Gov’-ermnent of India. 

;|t :t: ii*. 

The A.nd?ira Scieyitific Co., Ltd., Masnlipaiam . — 
We have recently received from Messrs. The 

Andhra- Scientific Co., Alasulipatam (8. India), 
a “check valve” and a reprint of a paper on the 
device published in the Journal of the hidian 
Chemical Society (1931, 11, 6.39). The valve 
constitutes a very simple device for effectively 
preventing back suction which is a common 
experience, due to slight diminution in the rate 
of evacuation, in the laboratory. In actual 
use, the valve comes next to the pump so that 
when the pump is disconnected, the reduced 

pressure in the evacuated si^ace is maintained. 
This has no'vV been placed on the market and thus 
made widely accessible. 

AVe also understand that the Company 
have .specialised in the manufacture of special 
regulator resistance for liigh output suitable for 
120 and 220 volt mains, w^eight boxes, balances 
and drying ovens, of standard quality. They 
are also prepared to undertake manufacture of 
any new laboratory device from scientific workers. 

sR 

We are glad to felicitate Dr. Muhammad Abdul 
Hameed Siddiqui, Professor of Anatomy, King 
George’s ATedical College, laicknow, on his being 
awarded the A^incent Alassey Scholarship. 

Professor Siddiqui took the B.Sc. Degree in 
1923, from the Canning College, Lucknow Univer- 
sity. He then joined the King George’s Aledical 
College, Lucknow, and passed the AI.B., B.S. 
examination in 1928, with distinction inPathologv 
coming out Pirst in the University. He was the 
recipient of a University Scholarship and many 
medals and certificates of honour. In 1930, he 


took the M.S. degree of the University^ being 
the first candidate to get tliat degree from 
the University. Me wont to Europe for 
higher studies and in 1931, he obtained the D .L.O, 
<fe R.O.8. (Eng.) and in 1932, the F.R.0.8. degrees. 
In 1932, he was appointed Professor of Anatomy, 
King George’s Aledical College, Lucknow, which 
appointment he is holding to date, in 1033, 
he went to London for a short period to attend 
the meetings of ^Anatomical Society of Great 
Britain. 

*4: H'- =i- 

Announcemerd : — 

W ooclhouse Memorial Prize, 1935. — Mr. C. A. 
MacLean, Olliciating Director of Agriculture, 
Bihar and Orissa, \vrites : — 

'‘In memory of Air. E. J. Woodhouse, late 
Economic Botanist and Principal of Sabour 
Agricultural College who was killed in action in 
France in 1917, a biennial prize in the form of 
a silver medal and books of a combined value of 
Rs. 100 will be awarded to the writer of the 
best essay on a subject of botanical interest to 
be selected from the list noted below. The 
length of the essay should not exceed 4,000 words. 

1 . Intergeneric hybrids and their importance 

to agriculture. 

2. The problem of rust of wheat in India. 

3. The constancy of agricultural ami bota- 

nical characters of paddy and their 
suitability for being used in a scheme of 
classification. 

4. Rotation of crops in relation to the eradi- 

cation of weeds. 

The competition is open to graduates of Indian 
Universities and to Diploma holders and Licen- 
tiates of recognised Agricultural C’olleges in India, 
who are not more than 30 years of age ou the 
date of subinissiou of their essays. 

Papers should be forwarded to the Director 
of Agriculture, Bihar and Orissa, Patna, before 
November 1st, 1035. 

Failing Papers of sufficient merit, no award 
will be made. Essays must be typewritten on 
one side of paper only. 

\A"e acknowledge with thanks the receipt of 
the following : — 

“Transactions of the Faraday Society,” A^'ol. 
XXXT, Pts. 1-7, Jan.— July 1935. 

“Actualites Scientifiques et Industrielles,” 
Xos. 222, 225, 230-234, 236, 240-24S, 254-255 
and 2G4. 

“ Bibliotlieque Scientifique Bodge — La Spectro- 
scopie appliquee.” (Hermann et Cie, Paris). 

“Journal of Agricultural Research,” A^ol. 50, 
Nos. 6 and 7. 

“ The Journal of the Royml Society of Arts,” 
A^ol. LXXXIII, Nos. 4309-4313. 

“Indian Journal of Agricultural Science,” 
A^oL 5, Pt. II, April 1935. 

“The Biochemical Journal,” A^ol. 29, No. 6, 
June 1 935. 

“The American Journal of Botany/’ A^ol. 22, 
No. 7, July 1935. 

“The Journal of the Indian Botanical Society,’ 
Vol. 14, No. 1, March 1935 and Index to Yol. 13. 

“The Journal of the Institute of Brewing, 
Vol. XLI (Vol. XXXII, New Series), No. 7, 
July 1935. 

“Canadian Journal of Research,” Vol. 1-. 
No, 6, June 1935, 
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“Chemical Age,’" Vol. 32, Nos. 834-S35 ; 
Vol. 33, Nos. 830- 838. 

“Berichfce der Deutschen Cheniischen Gessells- 
chaft,” Vol. G8, No. 7. 

“The Journal of the Indian Cliemical Societv,” 
Vol. XII, No. 5, May 1935. 

“Experimental Station Record,” Vol. 72, 
No. 6, .Tune 193.5. 

“Indian Forester,” Vol. LXI, No. <8, August 
1935. 

“ Forschunaen und Fortschritte,’’ Vol. II, 
Nos. 19, 20/21. 

“Department of Commercial Intelligence and 
Statistics, India — Monthly Statistics of the Pro- 
duction of Certain Selected Industries of India,” 
February 1935, No. 11 of 1934-35. 

“An Investigation of the Fplift Pressure on a 
Model of Bay IV. Khanki Weir and the Proto- 
type,” Vol. 11^ No. 10. (Research Publication : 
The Punjab Irrigation Research Institute.) 

“Study of the Evaporation of Water from a 
Soil Surface witli reference to the Fluctuations 
of Water-table,” Vol. 5, No. 3, Nov. 19,34. 
(Research Publication : The Punjab Irrigation 
Research Institute.) 

“A statistical examination of the Uplift Pressure 
data obtained from Model experiments,” VoL 1, 
No. 5, .Tan. 1935. (Research Publication : The 
Punjab Irrigation Research Institute.) 

“The Wild Animals of the Indian Empire,” 
Parts I and II. Journal of the Bombay Natural 
History Society, 1924. 

“The Micro Post-Office Journal of the Engi- 
neering Association of Ceylon,” No. 2, July 193.5. 

“Report of the Minister of Agriculture,” Domi- 
nion of Canada, 31.st March 1934. 

“Tobacco growing in Canada,” by N. A. Macrae. 

“Farmer’s business Organisations in Canada,” 
Bulletin No. 173, New Series. 

“Division of Forage Plants,” Department of 


Agriculture, Dominion of Canada, for the years 
1930-1933. 

“Proceedings of the Academy of Sciences” 
^ United Provinces of Agra and Oudh, India), 
Vol. IV, Pt. IV, May 1935. 

“Indian J..ac Research Institute, Annual Re- 
XKU’t for 1933-34.” 

“Bulletin of the Geological Institution of the 
University of IJp.sala,” Vol. XX V. 

“Proceedings of the Academy of NatunR 
Sciences of Philadelphia, Vol. LXXXVl, 1934. 

“Rothamsted Experimental Station, liarpen- 
den, Dawes Agricultural Trust,” Reports for 
1930, 1931, 1932 and 1933. 

“Journal of the Indian Mathematical Society,” 
Vol. I, No. 5. 

“Nature,” Vol. 135, Nos. 8425-3428, Vol. 13G, 
No. 3129 and Index to Vf>]. 135, Jan. — .lime 1935. 

“The Journal of the Bombay Natural History 
Socie t y , ” J une 1935. 

“The .Journal of Nutrition,” Vol. 9, No. 6 ; 
Vol. 10, No. D 

“Tlie Journal of Chemical Physics,” Vol. 3, 
No. 7, July 1935. 

“Indian Journal of Physics,” Vol, IX, IT. 5, 
and “ Proceedings of the Indian Association for 
the Cultivation of Science,” \ml. XVI 11, Pt. V. 

“Journal de Chinue Physique,” Vol. 32. No. 6. 

“Research and Progress,” Vol. I, No. 3, July 
1935. 

“The Journal of Russian Chemical Society,” 
Tome (LXVIT). 

“Records of Indian Museum,” Vol. 3(1, Pt. IV. 

“ Science Progre.ss,” Vol. 30, No. 117, .Tuly 1 035. 

“Science and Culture,” Vol. I, Nos. 2 and B. 

“The Indian Trade .Tournal,” Vol. CXVIIT, 
Nos. 1510-1519. 

“Indian Journal of Veterinary Science and 
Animal Husbandry,” Vol. 3, 1933 (Index). 


Academies and Societies. 


Academy of Sciences (United Provinces of 
Agra and Oudh, India) : 

May 1935. Tj. P. A^akma : On the Determination 
of Absorption Coefficient of Sound for Different 
Materials. — Some Absorption Coefficients at 512 
frequency for some commercial absorptive 
niAterials liave been obtained by the Stationary 
Wave Method of E. T. Paris. The ah.sorption 
coefficient of embossed metal xdate coated with 
ft blue paint (extensively used for ceilings of 
auditoriums) was found to he 0- 25. Bit^ayrkdra 
Nath Sen : On the Direct Formation of Bromides 
€ind the Distance of the Closest Apyn'oach of Atofns of 
JBromine. — The distances of closest approach of 
^ihoins of metals determine their capacity to 
x*eact with bromine. This value should be above 
1-73 A- Bba.t Ivishour Malaviya and Sikhi- 
BiiUSHAN 1>UTT : PhotorcacUon in Tropical Sun- 
light. — 2 percent, solutions in appropriate solvents 
z>t aromatic amines, mono- and poly-hydric 
ohenols, diamines, dyesluffs, aliphatic hydroxys 
xcids, unsaturatod acids, aminophenols and their 
ierivatives, amino acids, aldehydes, hetero-cyclic 
compounds, aromatic oximes, phenylliydrazine 
LTid sulphocarbamide, were exposed to sunlight 
or periods varying from 42 to 15f) days. The 
>roducts obtained have been examined. N. R. 


Dhah AND 8. Iv. MuivERJI : Some A speefsof K it rogen 
Fixation in SolL — I.’he experimental results sliow 
that in absence of bacteria, tlie photo-oxidation 
of the energy rich compounds leads to the fixation 
of nitrogen in soils. Mohammad Hamid Khan : 
On Might New > pedes of the Genus ("Jycloccelurn 
brande.s from North Indian Snipes. — For the hrst 
time eiglit new species of the genus Cyclocalum 
which are exclusively parasitic in the air sacs or 
the body cavities, Jiave been described. B. P. 
Pande : Contributions to the Digeneiic Trematodes 
of MicrocMroptera. of Northern India. I . — Two 
new species of distoirics belonging to the sub- 
family Lecithodendriina: Tmoss and to the genus 
Pi/cnoporus, from the Indian insectivorous bats 
have been reported. IIar Dayal Skivastava : 
Neio Herniiirids (Tremaloda) from Indian M^esh- 
waier Fishes. I. — Tavo new species of LecHhaster 
have been reported fi-om the comniou fresh water 
fish, Clupea iliska. P. R. Bhagwac. ar: Some 
Polyporacea'. from the Central Proi inces. — From a 
large collection of fungi made during the rainy 
season of 1930 from certain areas of Central 
Provinces, hve species have been descriV)ed. 
A. T. Mosher : Determining Sizes of Mangum 
Terrace Outlets. — A formula has been derived for 
calculating the sizes for open channel terrace 
outlets for agricultural purposes. 
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Indian Academy of Sciences : 

July 1935. SECTION A.— T, S. Wheeler: 
On the Theory oj Inquida. i E.— Equations have 
been deduced for the forces on a particle vibrating 
in a spherical space under the influence of attrac- 
tive and reiDulsLve forces between that particle 
and uniformly distributed matter outside the 
sxherical space. I. Chowla : Some Problems of 
Warhufs Type {III), P. Rama Pisharoty : 
Larninar Diffraction andthe Becke Thenoynenon. — A 
sharp laminar edge appears as a dark line bordered 
by asymmetric fringes wlien examined in direct 
illumination under a microscope. This is explain- 
ed as due to asyminetido diffraction effects at the 
edge. GURDAS 11A3I, V. I. AkAIOHIANATHAN AHD 
E. M. Taylor : Potential Dislrihtxiioyi in Infinite 
Condnctoy's atid Uplift Pressure on Darns, — The 
distribution of pressure in the sub-soil under dams 
is th e same as potential d istribution in conductors. 
K. Iv. Asundi and R. Saml’EL : The Near 
U Ur a- Violet Absorption Bands of SOo- — A number 
of new bands have been recorded and an analysis 
interpreting the bands as a uniform system is 
presented. A. Veerabpiadra Rao : Raman 
Specirum of Carbon Disulphide. — The intensity 
distribution in 0515 cm."i is similar to tliat obtained 
in the wings accompanying the Rayleigh lines in 
liquids. R. Vaidyanathaswamy : On the 
Arithmetico-Logical Symmetric Functions of n 
Attributes, S. Bhagavantam : Tilndered Rotation 
and Oscillation of Molecules hi Liquids and hi 
Crystals . — The small oscillatory motions of liquid 
molecules about their equilibrium positions may 
be regai'ded as incomplete rotations, and this 
brings out a direct relationship between the 
optical anisotropy of the molecule and the intensity 
of tlie scattered line. N. R. Tawde : Some Aspects 
of Gross Inlensities in Electric Bands 'unih Special 
Reference to Co [Swan) ayid No (Second Positive) 
Systems, — The prol^abilities of transition, the 
temperatures and the ‘'Centres of Intensity” 
have been discussed in relation to each other. 
K. 8. Krishnan and S. Banerjee : The Entropy 
ofAIanganous Arntnonium Sulphate at Tempera- 
iures close to Absolute Zero, in Relation to the 
JMaynetic Aiiisotrofjy of the Salt at Room Teynpera- 
tures . — The above relationship and its convenience 
for calculating 6m. the characteristic tempera- 
tures are pointed out. S. Bhagavantam : The 
Carbon Isotope in Raman ScaUering. Part I . — The 
shifts 985, 1175 and 974 in benzene, cyclopropane 
and ethane ai‘e attributed to Ch^. C^^IT,;, 
and respectively. S. Bhagavantam : 

A Suggested- New Interpretation of the Structure of 
Band Spectra. — It is found that large electric 
moments have to be postulated to account for the 
observed changes in the nuclear distances and 
vibration frequencies of highly polarisahle mole- 
cules, thus indicating a fundamental relationship 
between the phenomenon of optical polarisability 
and electronic excitation. B. Yenkatesachar 
AND L. SiBATYA : Tsotope Abundance in Platinum, 
— Exact analysis of the micro -photograms gives 
the isotopes and their relative abundance as 
190 (16), 195 (18), 194 (10) and 192 ('-2). 

SECTION B.—L. S. Ramaswami : Contributioyvs 
to Our Knowledge of the Crajiial Morphology 
of Soyrte Ranid Genera of Frogs. Part 11, 
— Tlie cranial characteristics of three South 
Indian aquatic forms of the genus Rtina have been 


recorded. S. S. Patwardhan : Three New Species 
of Trematodes from Birds, — Three new species 
belonging to the genus N eod.iplostomum La Rue, 
1926, differing from the known species in the ratio 
of the fore-body and hind-body and other ch aracters 
have been described. R. B. Ivttlkarni : A Second 
Species of Procamallanus Bay Its 1923 from India, 

— A new species of nematode for which the name 
Procamallanus planoratus is proposed was isolated 
from the intestine of a Silurid fish, Clarias baira- 
chus Bl. B. M. .Tormi : Studies in the Family 
Alismacem. 77/. — Sagittaria Guayanensis H.B.K. 
and S. latifolia WilLd. H. R. Bhargava : The 
Life-History of Trianthema moiiogyna Lian. — 
The microsporogenesis and megasporogeiiesis of 
Trianthema monogyna l^inn., belonging to the 
family Aizoacece has been described. S. K. 
Narasimhamitrthy : The Life- History of Ottelia 
alismoides Pers. Froilano de Mello and 
Emidio Afonso : Blood Parasites of Ooracias b. 
benghalensis with Special Eeynarks on its dfoo Types 
of I/eueocytozoon. — Two species which are auto- 
nomous and independent have been described ; 
while one of them may be classified as Leucocylo- 
zoon,tho other has as all the parasites of this tqqie, 
enough characters to constitute an independent 
genus to which the name Marcel leger should be 
attached. G. N. Rangaswa.vti Ayyangar and 
K. Kunhi Krishnan Nambiar : Studies hi 
Bolichos lablab {Roab.) and (L). — The Indian 
Field and Gardeyi Bear}. II — The seed coat colours 
constitute a case of linkage. S. Ramanujam and 
N. PARTHASARATifY : An Asynaptic Muta.nt in Rice 
(Oryza sativa). — -A mutant occurring in tlie bulk 
crop of one of the Coimbatore strains, Co. 4, has 
been described and observations of its meiosi.s 
reported. Gobtnd Singh Thapar and Makunij 
BehaeiLal: On the Alorphology of a Neiv Genus of 
Trematode Parasite of the King fisher from- Liwknoir, 
— A new genus Psilorchis indiens N.G., N.Sp, 
has been described. Yagnavalkya Bhahai.s- 
WAJA : The Myxophycem of the United ProiAyices, 
Jyidia. I . — Twenty-one forms of the alga.', of 
■which seven are now species, three are new varii*- 
ties «and four are new forms, representing (cn 
genera collected from Benares, have been <1(‘- 
scrihed. C. R. IIarthara Iyer, R. RAJAOOPAr.AN 
AND V. SiTBRAHM ANYAN : Investigations on the Rdlr 
of Organic M otter in Plant Nutrition. Ah — lytf/ticnre 
of Different Forms of Manganese on the Oxidation 
of Orga.nic Matter and Release of Plant Nutrlenis- -- 
Treatment with different forms of hianganese does 
not produce any ax^preciable difference in t.U<‘ 
quality of tomato. Exi)erimcnts wdth varied ios 
of tomato and ragi have convincingly deniomstral- 
ed the advantages of supplementing organic 
manures with chemical oxidisors. 

The Indian Physico- Mathematical Journal: 

April 1985. S. Ohowla proves that every lai*ge 
number is a sum of eight almost equal cube.s—un 
imx5rovenieiit of a result due to E. M. Wright 
who bad proved that every large number is a sitm 
of 7iine almost equal cubes. 

In another paper, 8. Chowla improves anoth<‘r 
i*esiilt of AVright connected witli a Waring pi-oh- 
lem : If v{k) denote the least value of s such tluit. 
every integer can be exi^ressed in the form 

a 

U e-i n)i^, where - ± 1 and mi a positiv e intejgor 
i=l 
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or zero,tlien. AVrig-ht had prov'ed that 7’(20)^1S5. 
Choula proves tliat A further paper 

on. the same subioct by C’howla is to be found 
in Quart. Journ. Math. (Oxford), Vol. (>, No. 22. 

Indian Chemical Society: 

May 1935. Umaprasann-a Basu : Sijuthesls in 
the Pyridine Series. Rajrndr.a Nath Skx amd 
B. N. Baxkhji : Studies on A‘R:>-aldeJnjdes. Uma- 
I'HAsaxna Basalt: On Ketimine-enavnUie Cotn- 
2')ounds. Priyadaran.tan Kay and Jaoan- 
NATH OoPTA : Dirnercaptolhiobiai'ole as an A naly- 
t i cal Reay ent . ( - . N A R A Y A N an N at rand I h U . 
PkacocIv : The Allcylailon of Acetoaretic Ester btj 
Toluenesulphonic Esiers. ‘M'.R. Aswatuanaray ana 
llAO and Basrur, Sanjiva .Rao : Tnmsiiijniions on 
the Adsorptive Property of Silica Eel. Part I — 
Chemical Aciivitu of Residual MAitcr hi Activated 
Silica Eel. M.^K. Aswathanaray'ana Kao: 
InvestUjaiions on. the Adsorptive Properly of Silica 
Gel. Part II — Adsorptive Properties of Silica 
Gel containiriy Residual Hydrogen Chloride. 
M. K. 2Bs\vatha:narayana Rao: fnvcslUjations 
on the Adsorptive Property of Silica Gel. 


Part III. — Volume changes produced on displace- 
'merit of adsorbed, liquids in Silica Gel by ivater. 
At. -R. Aswathanarayana Rao : Invesiigations on 
the Adsorjjtive Projjerty of Silica Gel. Part IV — 
lA her of ion of Air from Silica Gel Capillaries during 
Adsorption of Liquid. M. R. Aswathanaray'ana 
R ao : hivestigalioiis on the AdsorjMve Property of 
Silica C/el. Part V — Specific (/rarity of Silica 
Gel under Various Liquids. Phithdeo 8atiay 
Varma and K. S. Yknk'at Raman : Halogeymiion. 
Pari X — 1 odiiudion of Xylenes and Monoiodo.ry- 
lenes. iM. R. As \v ath an \ Havana Rao : Selective 
Adsorption and its Siqnificavce. Lhtri I. Nature 
of Sciccilve Adsorption. 

The Indian Botanical Society : 

Alarch 192);5. Dastur, R. IP: Light and 
Pundamental Life Processes of Plants. I. 
Bankr.ier, Sac’HINDRanath : Telephoracc'v. of 
Rengal. Bum M chant Johri : Studies in the 
Family AUstnaceiv . — /. Lininophyton obtiisi- 
folium, Niq. Rah, N. 8. : A Further Note on 
the Ironlla maloxylin Technique, (>7. Vasddeva, 
R. Sahai : Effect of One Onjanistn on the Parasitic 
Activity of Another. 


Industrial Outlook. 

The Industrial Manufacture of Absolute Alcohol— IL 
By Jean C'aiipin. 


TN a previous articled an aceonnt was giAadi 
^ of the azeotropic process (nu])loye{I for the 
dehydration of aqueous alcohol. This pro- 
cess, as employed for the first t ime in France 
in 192;.), consisted in sending* alcoliol of about 
95 per cent, strength obtaimnl by the oi*dinary 
process into a second independent apparatus, 
wherein, by employing hcmzene as entrain- 
ing liquid, absolute alcohol of 99 -8 — 91B9 per 
cent, strength was obtained. 

Recimtly, lioweyer. tlui researclies of 
Guiuot, the inyenfor, liave rendered possible 
the manufacture of absolute alcohol from 
weak fermented liquors in a single, operation 
instead of in two stages as w'as carried out in 
former years. At first sight, tlie above 
improv(anent appears to be impossible of 
attainment owing to the faett that, whereas 
in th(' ordinary process of reefuheation of 
alcohol, the eoncen frated alcohol is drawn off 
from the top of tlie column and wnrf.er collects 
at the bottom, the reverse is true of the 
azeotropic process, the last traces of 

w'ater pri^scmt in the alcohol are carried to 
the top of the column and absolute alcohol 
collects at the base. This incompatibility 
is, nevertheless, easily resolved in practice, 
because the alcohol of liigh strength wliicli 


1 Curr. Sd., 1935 , 3 , 385 . 


collects in the upper plates of the concentra- 
ting column of the rectifier serves as an 
(‘(Teetive. barru^r owing to its ebullition point, 
wliicli permits the addition of supplementary 
phit(‘s -vhere the entraining liquid can work 
without difficulty for removing the last 
traces of water. 

It will now be easy to examine and appre- 
ciate the scheme shown in the sketch of the 
equipment (‘mployed in industrial practice. 

The fermented wash enters the column A 
and descends from plate to plate getting 
gradually exhausted at such a rate that the 
larger part of the water collects at the base. 
The. alcoholic vai^ours heat up the column 0 
and then undergo concentration in the column 
B. In the upper part of column B where 
the entraining liquid is introduced, the 
vapours present are similar in composition to 
that of tlie ternary mixture of Avater, alcohol 
and entraining liquid. The vapours are 
condensed in D and the liquid produced 
entcus the decanter N where it separates 
into two layers. The upper layer which is a 
mixture of practically anhydrous alcohol 
and the entraining* liquid returns continually 
to the top of the column. 

Betwu^en the zone containing a high 
proportion of entraining liquid and the zone 
in which concentration of alcohol is effected ^ 
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there is foniid a range of 4~5 plates contain- 
ing alcohol of high strength (98*5-99 per 
cent.) mixed with a little of the entraining 
liquid. A suitable quantity of mixture is 
sent into the column 0 which is heated at the 
surface, and in which by continuous distilla- 
tion it is possible to drive out completely the 
small quantities of water and entraining 
liquid present. 

The absolute alcohol ivS dra'^vn oh at the 
base of column G, which Is kept heated by 
the vapours arriving from column A. The 
quantity of heat furnished during the exhaus- 
tion of the weak alcoholic liquors is found to 
he sufiicient to effect the concentration. 
The remarkable advantages of the method 
outlined above consists in (1) absolute alcohol 
can be manufactured in a single unit and 
at the same price as rectified alcohol, and 
(2) dehydration is easily effected with 4 per 


cent, of head products as against 10 to 15 
Ijer cent, in the ordinary rectification. 

Further, the recuperation by an easy 
method of the vapours of the entraining 
liquid and alcohol permits keeping the loss 
of benzene below 0-04 per cent. This last 
improvement is of great importance for the 
development of the process, because the 
most important outlet for absolute alcohol 
is in its use as motor fuel with admixture of 
petrol. 

It is essential, how^ever, that in case of war 
and menace of blockade, the industry will 
not come to a standstill, if the special entrain- 
ing liquids cannot be imported. 

It is easy to demonstrate that with a 
minimum stock of benzene, a country?' like 
India can produce considerable quantities 
of absolute alcohol by the azeotropic method. 

The total consumption of petrol in India 
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in 1931 was 72 million gallons. Admixture 
of 20 ])er cent, of alcoliol with patrol will 
permit of the utilisation of about 14 million 
gallons of alcohol which could be produced 
from 7 million maunds or 250,000 tons of 
molasses. 

Tliis production of alcohol can be assured 
with 30 factories, each producing 2,000 gallons 
per da}^ The quantity of entraining liquid 
required for the starting of all these 30 
factories will be roughly 6,000 gallons. The 
loss of entraining liquid will not exceed one 
gallon per working day for each distilhuy and 
the annual loss during the production of the 
total requirements of alcohol will only he 

0. 000 gallons of entraining liquid. 

This quantity is not sufficient for the 
estahlishment CYonof a small factory for the 
production of the entraining liquid in India 
because a small stock will satisfy the require- 
ments of many years. The above explana- 
tion will, therefore, eliminate the adverse 
criticisms regarding the azeotropic method. 

\Ye give below the cost of production of 
rectilied alcohol, ahsolute alcohol by the 
First Technique (transformation of 96 per 
cent, into 99*8 per cent.), and absolute 
alcohol by the Foiirtli Technique obtained 
directly from fermented w'ash. 

Approximate cost of produciion per gallon 
of (1) Rectified f^pirit^ (2) Ahsolute alcohol by 
the First T echnique , and (3) Ahsolute alcohol by 
the Fourth Technique^ 

JBasis of Calculation : — 

We will take for our basis of calculation 
the following, which are actually those tliat 
prevail in India : 

Crushing capacity of the Sugar Factory : 
400 to 600 tons. 

Capacity of the Distillery : 750 maunds of 
molasses, i.e., about 1,500 gallons (minimum) 
of alcohol every 24 hours, 200 working days, 
making an annual production of 300,000 
g-allons. 

Price of molasses Ke. 0-4-4.) per Bengal 
maund. 

Fuel : wu)od at Bs. T a ton. 

1 th. of wood gives 2 Its. 8 oz. of steam, 

1. e., price per lb, of steam is Be. 0-0-0 *24. 

We shall assume that the steam will be 
supplied by the boilers and the water by the 
pumps of the Sugar Factory. 

(1) Cost of obtaining a gallon of Rectified 
SjArit : — 


2 The writer has, from actual experience in India, 
confirmed these figures. 




Rs. 

A. 

P. 

1. 

Building and Plant : about 





Its. 187,500, to be rorleemed 
in 10 years, i.e., per gallon.. 

0 

1 

0 

2. 

A maund of molasses ought to 





giv^e two gallons of alcohol.. 

0 

2 

0 

3. 

Consumption of steam ; starting 





from fermented wash to ob- 
tain rectified alcoliol : 38 lbs. 
at Be. 0-0-0.24 per 

0 

0 

9.12 

4. 

Chemical products 

0 

0 

0.73 

5. 

Ijabour and stah : 9 men and 





3 Indian chemists . . 

0 

0 

3 

6. 

Overhead expenses (Insurance, 





fire, interests, upkeep, office 
expenses) 

0 

0 

4 


Total expenses per gallon of 





rectified alcohol 

0 

4 

4. So 


The cost per gallon is about 

four annas 

six 

pies. 





(2) Cost of obtaining a gallon of . 

Ahsolute 

Alcohol by the First Technique : — 




1. 

Cost of rectified alcoliol 

0 

4 

0 

2 

Consumption of steam, starting 





from rectified alcohol to ob- 
tain absolute alcohol : 13 Its. 
of steam at Re. 0-0-0.24 per 
Ih. 

0 

0 

3.12 

3. 

Loss of alcohol, i.e., the differ- 





ence betAveen the (juantity of 
alcohol tliat enters and that 
wdiich comes out of the de- 





hydration apparatus : 0.15 

per cent, at Re. 0-4-0 a 
gallon 

0 

0 

0.08 

4. 

Loss of carrying litjuid (Benzol) : 





0.01 per cent, at Us. 3-7-0 per 
gallon 

0 

0 

0.28 

5. 

Plant : about Rs. 50,000 to be 





redeemed in ten years 

0 

0 

3.20 

6. 

Staff : 2 men 

0 

0 

0.20 

7. 

Royalties, about 

0 

0 

5 . 50 


Total price per gal. . . 

0 

5 

0.38 


The co.st per gallon is about five annas six 
pies. 

(3) Cost of obtaining a gallon of Absolute 
Alcohol by the Fourth Teehniqae : — 

Same c.onsumptioTi of steam as for rectified 
alcohol. 

No loss of alcohol. 

Satne stall'. 

As a result of which the cost price is the 
same as that for rectified alcohol. 

Four annas six i)ies. 

Eemarlcs : — 

From the commercial point of viewq the 
costs given above are perhaps excessive, 
because they are based on consumption of 
expensive fuel and also that all the molasses 
produced in a sugar factory can be sold at 
four annas per maund, 
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In a succeeding article, it is proposed 
to discuss the very important question of 
alcohol as a fuel for power-raising purposes, 
and also to indicate the possibilities shown 


by the starting of the 1 )isti!i<‘ry of th(‘Mys(»r.'‘ 
Sugar Factory, Mandya, tlu‘- cnitire ]>laiit for 
which was fiirnishcHl ])y yt/r//Vo\s' d 

3follet-Font(une .Emnisj IMe, Fnvnrv, 


Reviews. 


B[4Nn- TJND Jahe-euce: der CrrEvrscHEN 
Physik. Edited hy A. Eucken and K. L. 
Wolf. Volume 9, Part 2. (Molekul- uiid 
Kristallgitterspektren. Ahademische Verlags- 
gesselschaft Leipzig, 1931.) 

This volume contains authoritative articles 
by Reinkober, Teller, Mecke and Finklen- 
burg on the experimental methods of infra - 
red'^spectroscopy, the theory of molecular 
and lattice spectra in the long wave region, 
the band spectra of diatomic molecules and 
finally the structure of some special mole- 
cules'based on their spectra. In the article 
on the infra-red spectroscopy, Reinkober 
has given an account of the various sources 
of radiation, the different instruments for 
receiving the radiation, the experimental 
methods of the analysis of the radiation 
and the determination of w^ave-len^hs in 
it. This account of the experimental 
methods seems to be fairly comprehensive. 
The theory of molecular spectra in the long 
wave region has been dealt with by Teller 
in a very clear fashion. He has presented 
the theory of the vibration, the rotation and 
their interaction in the case of a diatomic 
molecule both on the classical and quantum- 
mechanical standpoints and also their acti- 
vity in the infra-red and Raman spectra. 
Next, the normal vibrations of a. polyatomic 
molecule, their symmetry properties and the 
selection rules governing theii’ activity in the 
infra-red and Raman spectra have been 
dealt with. The rotation of a polyatomic 
molecule, the interaction of rotation and 
vibration and the isotope effect in vibration 
have been also treated. In the next article 
on the lattice spectra, he deals with the 
total reflection in the vicinity of a region 
of absorption and the vibrations of a linear 
lattice. He has pointed out the relations 
that exist between the spectra and other 
properties of crystals. The article on band 
spectra by FinMenburg and Mecke contains 
the methods of the photography and the 
analysis of hand spectra, the application of 
wave-mechanics to a model with two centres, 
the treatment of the nuclear motion and 
rotation and the interaction of the rotation 
mi electron motion in the model, The 


symmetry properties of ihoIcmmiIc's and IIksi* 
hand structures hav(‘ a, Iso hcMMi deaJt wit la 
The experimeutal r<‘.snlt-s of hand si)eelrii 
of diatomic nioh'cuh's liav(‘ Ixm'U eoihn'led 
and presented ))y M(H*k('. in the lu^xti artiflc. 
The chapter on the sf.niej.ure of j)o{y:i4{)iiiic 
molecules on, tlu'. ])asis of tlndr luis 

been written hy ''hlu'. <*xpv(’ssioiis 

forthefrequeiKues of iho. XY4 t.y|)<‘ giv(ui (ni 
page 353 reqiiircNS niodirK^ations. In the 
case of acetylene, th(‘.r(' seians to b<‘ no (*kar 
reason as to why § (s*) (inaadlvi^) slioiild ]>{' » 

600 cm.“^ except that it should iniiuprU 
the 1329 cTn."^ band in (‘onibiiiation willi . 
S (u) which is 729 Oiu* may nolc 

that the band in question e.an be iut (‘rjirtpMl 
as vi (a)~-vo and tli(‘ 5250 cm. ^ hiiiiii 
as (a) -hi/o (.s‘), which is in conforinily with ' 
Dennison’s selection riil(\s. A thcoivtii-nl 
calculation of th(‘. fiaxiiunnah^s !>ase{l on the 
valence force system shows t]ea,t 8 (.s‘V.> S I 
thus throwing doubt- oil th<* assnniptioii ^ 
that 0 (s) is (>00 cm. '^ Tlie sniit of r (>0 in 
CBr4 observed by bangsdh nia.y h<‘ (‘xplaiiUMl 
as due to the resoiunux' r(e) --li j.'(.v) | 3(.s*). 

The voliiTn(> contains (it^n.r articles In* 
authoritative persons in the suhjh'cls (b'jill , 
with. 

N. S. N. I 

sic 'Ai >|; ^ 

PHOTO-ELECTHIO and Sei.KNIOM {'DLLS, I 
ThEIE OPEKAOUON, (-ONSTlllKmON AND PSKS. ’’ 
By T. J. Fielding. ((nia[)inan N- Hull Mil., ] 
Loudon.) Pp. 110. Ih*ic.(‘. (Is*. j 

Next to the tlnnunionie. valvc' IIh' { iholo- I 
electric cell can (dnini to b(‘ on<‘. of the iiiost * 
outstanding invimtions of t-ln^ [UMsseot outury * 
and has as universal an a-pplie.alion as IIk' 
former. The advent of the talking 
and the more recent devidopnunit.s in tele- 
vision has cr(^at(‘(l in tlu^ gcnu'nil piihlie a 
keen desire, for knowledge of this iDterestiug 
device. The liost of books Mnil Iiave 
appeared from tirru^. l-o time hav(‘ fail'd la 
meet this demand since-, they viu'y often 
either too technical or at least demand a 
fairly good scientific background. 

This little hook altliough. vtu’y limited in 
its purpose does justice to thc‘. intentions 
pf it3 author^ namely providing ii brief 
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introduction to the use of light-sensitive 
devices in general. The author gives a 
lucid description of photo-electric and 
selenium cells and their construction, provid- 
ing an average practical-minded person, data 
enough to construct.some of the simpler type 
of selenium cells. The chapter dealing with 
talking pictures, television and its applica- 
tion to general industry will familiarise the 
reader with the principles and uses of the 
photo-cell. On the whole a very useful book 
for a beginner. 

G.C. 

j!: ^ :!i 

A Symposium on Illumination. Ey 0. J. 
Webber Grieveson. (Chapman & Hall Ltd., 
London.) Pp. 229. Piice 13s. 

Tlie book is a collection of lectures, each 
probably lasting for an hour or so, delivered 
by eminent men counted as authorities in the 
various branches of Illumination, as acknow- 
ledged by the Editor himself in his Note. 
It is certainly the best collection I have 
known. ^ All that could be squeezed within 
the limited space allotted to the authors 
has been presented and made intelligible. 
The book can be recommended to every one 
who wishes to have a general idea of illumina- 
tion for various purposes, which no engineer 
can aflord to overlook in the modern rush 
for securing the best illumination with 
minimum expenditure. 

M. Hayatu. 

:I< * 5}i 

Short Courses in Chemical Theory. By 
E. P. Wilson. (T. M. Bent & Sons, Ltd., 
London, 1935.) Pp. viiiH-247. Price 3s. 

There are very few publications which can 
be grouped along with the book under review 
in view of its somewhat novel treatment. 
The hook is a collection of lecture-notes on 
chemical theory, highly' useful to teachers 
and students alike. There are 22 chapters, 
dealing with the various aspects of chemical 
theory as taught in the Colleges to senior 
students. The notes serve to concentrate 
the attention on the crucial points of the 
subject. The hook is a very useful addition 
to every College Library and is the outcome 
of the long experience of a teacher. Provi- 
sion is made for the addition of examples, 
notes and diagrams in the hook by the 
insertion of blank pages and the student is 
thus enabled to add to the information 
already contained in the book. 

The Book is not, however, free from errors 
and from the point of view of the student 
this is to be regretted. To cite a few random 


instances : on page 87 under enzyme actions 
emulsin is printed as emndsion ; one does 
not speak of badly ionised solutions (pages 
143 and 144) but of weaMy ionised solutions ; 
sentences whic.h have no relation to tbe 
context are often used as for instance, on 
page 171, under Osmotic pressure of colloids, 
it is difficult to understand the bearing of 
the ^eMtenee Parclment j)aver (a colloid) gives 
best resvlts ; on page 172 nnder electrical 
properties f5) the sign,=, used against KCl, 
MgCL and AlOlg is incorrect, as the author 
intends to convey that 49 -5 parts of KCl, 

0 -717 parts of MgCb and 0 -093 parts of 
AlCls possess equal capacities for bringing 
about coagulation ; on page 21 6, in provid- 
ing examples for ionic dissociation in 
solutions we find that the dissociation of 
NaCl is represented as NaCl-^Na-fCP, it 
should read NaCl-^Na'-f CT. W^e should also 
like to see a glossary attached as it is some- 
what difficult to understand the large 
number of abbreviations so often used 
throughout the text. In spite of tliese 
obvious errors, the book should prove highly 
useful to college students preparing for 
examinations. 

5i! 5i: 5i: 

StI'Bies on Indian Itonidtd.e (Cecido- 
myidee diptera). By M. S. Mani. (Records 
of the Indian Museum, Calcutta, 1934.) 
Yol. 36, Part IV. Pp. 371-151. (28 Pigures 

and 1 Plate.) 

The study of galls interests the zoologist, 
as most of them are caused by the agency 
of insects and mites ; the botanist, since the 
host plants often show a specific behaviour 
towards the causal agencies ; and lastly, the 
plant pathologist, whose labours contribute 
towards a comparative patliology of tumours 
and cancers. In Germany, Hedicke, the 
Berlin Zoologist, Boss, the Munich Botanist, 
and Kiister, the Plant-Pathologist at Giessen, 
have each shown how galls are worthy of 
attention. India, with its abundant supply 
of material for study, offers a virgin ground 
for the study of galls from all these three 
standpoints. Maui’s monographic study of 
ceeidomyid gall producers may be taken as 
a precursor of many more communications in 
this field. His study, under review, is not 
“Notes” or a sketchy study of the material 
he already found in the Calcutta Museum ; 
he has personally collected most of the 
specimens described, even adding notes on the 
life-histories of the injects wherever oppor- 
tunities permitted him to gather such 
information. This partly explains why most 
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of the insects nam<‘.(i are derived from South 
India. We hope, inspired by Mani’s 
example, others v^oulcl also extend onr 
knowledge of Indian gall- producing insects. 
Most Indian entomologists have confined 
their enthusiasm to the held for, wlien the 
question of naming new species had to be 
faced, they preferred acting as exporters 
for specialists outside to sift through the 
mass of crude material and tlius enjoy the 
prerogative of creating names new to science 
giving their own study the stani]) of a finished 
article. Mani has taken on himself such a 
responsibility and lias given to the world 
several new genera,, not to say of new species. 
A complete bibliography is given and grate- 
ful acknowledgment is made to several 
authorities. While his claim to originality 
is self-evident, it is equally apparent that a 
vein of modesty impregnates his style wliicli 
makes his publication the more agreea,ble 
reading. The monograph ends witlx a single 
plate, containing photographic reproduction 
of five kinds of galls whose causal agents 
have been named by M’ani ; we only wish 
there were more of them. His pen and ink 
illustrations might have been better, parti- 
cularly Fig. 19 on page 426, hardly does 
credit to the otherwise excellent study of 
Indian Cedclomyids. S. M. 

5!: :1s 

A Heport on the Prospects of Paper. 
Manijfactitre in Hyderabad State. Ey 
Md. Moiila Baksh, m.a. (Oxon.), f.l.s., and 
Khaja Nazamuddin, r.sc., Tech, a.m.c.t. 
(Manch.) Pp. 71. (H. E. H. the Mzam’s 

Government : Commerce and Industries 
Department Bulletin No. 4, New Series.) 
Price Ks. 2-8-0. 

This re]}ort discusses the advisability and 
practical possibilities of establishing a pulp 
and paper mill in the Adilabad District 
making use of bamboo {Dcndroealmmis 
sti'ictus) available in the area as the source 
of fibre. It has been shown that good 
paper can be manufactured from these 
bamboos as is evident from the samples 
contained in the report. 
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The total production of pa7per in Indiai at 
present is only 45,000 tons year, while the 
import for the same period^ averages about 
100,000 tons. All the relevaht facts includ- 
ing cost of the raw materials have been 
discussed in detail in ^ the report with a 
view to encourage some capitalist to start 
a factory and w^'c hope that the expectations 
of H.B.H.’s Government will be realised 
in the near future. K. A. N. E. 

*-i: •-!: 

Creatine et Creatinine 'par Fernand Kayscr 
(Actualites ScieDtihques et Industrielles 
No. 178. Hermann et Cie, Paris). — This • 
little volume is divided into two parts. 
Part I is devoted to a description of the 
chemistry of creatinic substances and Part IT 
to the biophysical studies. A clear and 
critical review of the existing rnetliods of 
preparation and estimation, including some 
of the author’s investigations, is given. 
There is an excellent bibliography in the 
end. The author complains of the insuffi- 
ciency of the work done on these substancc 3 S 
in Prance. C. S. 

>!: :!: 

Meiaholisrnes Des Corps Crcatiniqties par 
Fernand Kayser (Actualites Scientifiqiies eh 
Industrielles No. 179. Hermann et Cio, 
Paris). — As in the previous number, this 
book also contains two parts. Part I treats 
of the metabolism of creatin and creatiniii 
discussing in some detail the occurrence of 
creatin and creatinin in urine under physio- 
logical, pathological and experimental condi- 
tions. Part II deals with the pathological 
conditions oixly : the variation of creatin 
and creatinin in the affectations of the 
kidneys, muscles, tlie thyroid gland and in 
certain diseases like diabetes, gout, artliritcss, 
etc. The prognostic value of determining 
these creatinic substances in the body fluids 
is indicated. Only eight pages are devoted 
for the pathological study, perhaps to keep in 
conformity with the shortness of thes(i 
monographs, A good bibliograpliy Ls 
appended. C. S. 


Forthcoming Events. 

The Geological, Mining and Metallurgical Society of India : — 
Annual General Meeting, Monday, 2nd September 1935, 5-30 p.rn. 
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The Indian Institute of Science. 

I N view of the impending appointment 
of the second Quinquennial Eeview- 
ing Committee, a brief survey of the develop- 
ment and activities of the Indian Institute 
of Science, Bangalore, during its life of 
twenty-five 37'ears, may assist in creating 
sympathetic and enlightened public opinion. 
This will provide a favourable background, 
rendering the task of the Committee perhaps 
less tedious and more congenial ; it may even 
be found indispensable to the formulation of 
a definite policy for promoting schemes of 
reform and expansion, such as the Committee 
may deem desirable to recommend on the 
conclusion of their labours. The first Quin- 
quennial Beviewing Committee have, in more 
than one section of their report, drawn 
attention to the prevailing jiublic ignorance 
of the work and resources of the Institute, 
and have also adversely commented on the 
general misconception among members of 
the Court regarding the economic activities 
of the different departments. Such ignorance 
and misunderstanding, if allowed to persist, 
would favour the growth of public prejudice 
affecting the character and fair reputation 
of the Institute, although there is ample 
testimony of honourable work steadily 
pursued in a spirit of disinterested service 
to the country. It is true that the Pope 
Committee reported in 1921 abundant 
evidence that there existed in many quarters 
''a strong feeling of disappointment and 
dissatisfaction” with the then existing condi- 
tion of the Institute ; and if such a feeling 
still prevails in the public mind, it must be 
almost entirely due to general ignorance of 
the steps that have since been taken to 
remove partially or entirety the causes which 
led the Committee to record the adverse 
comment. If, however, there is still a 
source of dissatisfaction either within the 
precincts of the Institute or outside, w’-e 
think it must arise from defects inherent 
in its organisaton as well as from lack of 
a sound and definite policy, understood by 
all concerned, in regard "to both the aca- 
demic and the administrative spheres of 
this great foundation. ' In a short contribu- 
tion on the Indian Institute of Science 
published in this Journal (October 1932), 
Alchymist observes that “with this provision 
(resources becoming available) the future, 
to which we now look for progress and expan- 
sion at least comparable with those of the 
last fifteen years, is hopeful”. Manifestly 
the writer of the article is favourably 
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impressed by the advances made by the 
Institute during this period in the different 
branches of its activity. Sometime ago 
it was pointed out in an article in JSfat'iire 
(April 29, 1933) that '*'even if such an Insti- 
tute were established in Great Britain, where 
the distances are not of the same continental 
order, it may be doubted if it would attract 
as many science graduates taking courses of 
advanced study and training for research 
as are now at Bangalore”. This is a dis- 
interested testimony to the increasing popu- 
larity and sound reputation of the Institute. 

We have perused practically all the annual 
reports of the Council and have referred to 
almost all the volumes of the Journal of the 
Institute. They are probably the only 
authoritative documents which give informa- 
tion regarding the development of this 
institution, and when read in conjunction 
with the two Committee Eeports reflecting 
the views and opinions of independent 
experts, we have all the materials necessary 
for forming a fairly correct judgment on 
the fundamental question, of how far and 
in what manner the achievements of the 
Institute have fulfilled the aims and inten- 
tions of its founder, and also the intelligent 
expectations of the cultured public who 
look to the Institute for a lead in the economic 
and industrial life of the country. Judged 
by the ordinary academic standard, the 
Institute has a blameless record. 

After briefly reviewing the administrative 
and financial matters of each year. Council 
Eeports chronicle the departmental occupa- 
tions of the Institute in a greatly abridged 
form, and their results are catalogued in the 
Appendices. To obtain a comprehensive and 
analytical view of the activities of the 
Institute, we propose to investigate the 
records for twenty years (1914-34), a period 
covered by the Pope and Sewell Committee 
Eeports. During this period three depart- 
ments, viz.. General and Organic Chemistry, 
Electrical Technology and Biochemistry, — 
were operating— and in 1934 the Department 
of Physics was instituted. The total volume 
of laboratory investigations undertaken in 
all these departments is reflected in the 
nijmher of preliminary reports communi- 
cated to the Indian Science Congress, and 
in the number of papers published in the 
Journal of the Institute and in foreign 
scientific periodicals. In estimating th^se 
results, account must be taken also of con- 
sultative work in which the members of the 
staff and research scholars were engaged. 


SCIENCE ^[AUGtJST 

Our analysis has yieldcua-'pex in Itid^ 
The Institute began to year, wMld 
papers to the Congi’ess iweragei 
1934 has made 685 et facts 
Journal of the Institute is liaTe'i 
1915 and so far 18 voliinuN'^ort ‘wi 
papers have been pubIisli(‘<P. to ! 
regarding the number of paix^rn h 
in foreign journals is im])(uT(M'd-, 
fair to assume that the number 
more than about a hundred, ki 
recently the policy has bcMUi. 
almost all the j^apers in the oit'u 
of the Institute. We tliiis obtu.i 
exceeding 300 published papens. ? 
tion is made in any of tlie oif udail <1 
regarding the destiny of ] )i‘(‘ 1 i i n i i 
munications to annual sessions of 1. 
Science Congress, but wo have no d 
all these researches wei'c eonipl 
their results published in th<". jo 
which wo have alluded. 

During this period the tota.l ii 
scholars who have undergone train ii 
conducted research in all tlK‘ d(‘|) 
including the recently institiitcul 
Physics, is 836 which in('.]ud(\s n 
students wlio qualified for (-.cnddlb 
diplomas in Electrical TetOinolog^'v . 
who were engaged in rcsc^arcdu < 
students were elected to the h\dl< 
the Institute, which is (Hpiivabni 
D.Sc. Degree of the Universitiiss, a 
139 received th(‘, Associateship win 
sents the M.Sc. standaivl. Tin* < 
test for tangible recognition of 
obviously Iiigli, and it is in ke.(*|)in.t» 
character and reputation of tin* 
More than 30 per cent, of tln^ 
trained in various d(q)artni(Hnt-s h 
absorbed in industrial occui>a,t< 
scientific professions, and tin* ebn 
such iiighly trained candidat(*is ui 
in the future with the industria.I < 
in the country. During the period 
we have restricted our siirv(*.y, 
income amounted roughly to Its 1 < 
and the expenditure to Es. 10 
nearly 50 per cent, of which was u 
equipping the laboratories. 
the opinions express^- - by" '^t 1 u ^ 
Sewell Committees^the scientifio. i 
of the laboratories for every 
research in the relevant subjeej,^ 
unrivalled in India. 

The evolutionary history of tJio 
may conveniently be divided i : 
natural stages which we may cl) 
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as the periods of exxdoration, consolidation likely to lead to results of immediate econo- I 

and action. Between the years 1911 and mic value, rather than towards the pursuit f 

1921, the Institute was practically engaged of investigations of purely scientific interest. I 

in equipping itself for the duties of a new As a result of this bias towards chemical f 

Institution entirely novel to the country industry, the Institute was invited to co- | 

and therefore without a fund of experience operate with the Indian Munitions Board I 

on which to draw ” — a factor which must in the work which that Board had under- | 

impose a serious handicap on its emergence taken towards utilising local resources for | 

at once as a foundation rich in traditions war, and such assistance necessarily implied I 

and in spectacular achievements. The Coun- the temporary suspension of normal work in I 

oil was engaged during these ten years in a the departments. This co-operation finally i 

very full and thorough discussion of the led the Council to the conviction that “'the i|| 

numerous administrative and academic prob- Institute should concentrate effort on Indus- iM 

lems arising from the resignation of I)r. trial chemistry and endeavour to secure | * 

M. W. Travers and of Professor Rudolf at further funds towards that end ” and owing '! 

the end of the session 1913-14 ; the schemes largely to the influence of this conviction fl 

prepared by the special Committee of the great progress was made in the years i 

Council involving considerable expenditure 1916-18 towards associating the work of the 

for equipping the new department of Institute with that of the industrial depart- | 

Applied Chemistry and for extending ments of Government. The progress made 

other existing laboratories ; the refusal of in the applied branches of chemistry is 

the Government of India to grant extra reported in detail in a monograph issued by ! 

linaneial assistance owing to the War and the Institute on the ceremonial occasion of | 

the failure of the efforts of the Council to unveiling the statue of Mr. J. N. Tata, and | 

secure a Director who could also assume the led the Council and Government to reconsider f 

duties of a professor of applied chemistry, the future policy and lines of development. 

In 1915, when the affairs of the Institute The Pope Committee "was appointed in 1921 
were passing through a critical phase, the and their report introduced the second 
Indian Industrial Commission w^as appointed, phase in the life-history of the Institute 
and when Sir Thomas Holland and Sir wdiich we call the period of consolidation. 

Dorabji Tata met Sir Alfred Bourne in the Dr. M. O. Forster (now Sir Martin Forster) 
year 1916, a memorandum was presented to was appointed Director of the Institute in 
the Commission suggesting that the Insti- 1922 soon after the publication of the Pope 
tute should form a nucleus for the develop- Committee Report. In less than three years 
merit on a large scale of an Indian Institute of his assumption of duties, three i^rofes- 
of Chemistry. This proposal was not in sors retired on reaching the age-limit ; Dr. 
consonance with the resolution of the Gov- Alfred Hay in December 1922, Dr. Gilbert 
eminent of India (May 1909) that they J. Fowler in 1924 and Dr. J. J. Sudborough 

were of opinion that the idea of combining in June 1925, the vacancies being filled by 
in one Institution and entrusting to a single Mr. J. K. Catterson-Smith, Dr. R. V. Rorris 
staff of professors, both the teaching of and Dr. J. L. Simonsen, respectively. Dr. 
science and the experimental development Forster’s time and energies were devoted 
of new industries, was open to the obvious to examining the administrative and depart- 
criticism that these two objects w^ere in no mental problems adumbrated by the Pope 
way connected.” The Holland Commission Committee and to exploring the means of 
accepted the M(Mnorandum. of the Council implementing, in so far as might be possible, 
because they discovered that the Institute their recommendations. In li^ifepartment 
had departed from the resolution of the of Biochemistry, Dr. Fowler It^im^ablished 
Government of India and from the aims and a distinguished school of refpprt^^ several 
objects of the founder of the Institute, and applied branches, and Dr. proceeded 

. a significant paragraph they wrote that, to found new ones. Relie^s ^^^y i the influ- 
1 riginally projected "by the late Mr. J. hT. ence exerted by war-con(^ ^^p Dracti cally 

t ata with the object of encouraging post- all the departments the pur- 

r raduate study and training for research suit of investigations in,^^^pience, main- 

s a pure physical science, the Institute has, taining, however, suci h^y ttJ with indus- 

,n ■ the course of a comparatively short trial problems as Dr. 

E* career, developed a distinct tendency to- Forster’s administrati^^^® 3 e remembered 
wards the study of problems which are chiefly as a period oide^fB^lidation of the 
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moral and material resources of the Institute, 
in accordance with the proposal of expansion 
outlined in the Pope Committee report. It 
was also the period -which witnessed the 
rapid evolution of departmental activities 
which created a suitable atmosphere for the 
next phase of development. Before Dr. 
Forster relinquished his office in March 1933, 
the Sewell Committee had reported. 

Sir Venkata Raman, the new Director, 
assumed charge of his duties almost imme- 
diately. It must be remembered that Sir 
Venkata Raman wms a member of the Pope 
Committee and had sat in the Council of the 
Institute for over seven years. In this 
respect the new Director had an advantage 
over his predecessors, rf:., that he entered 
upon his duties with a complete knowledge 
of the work of the Institute such as few^ 
could claim to possess. But they were not 
confronted with the difficulties "wiiicii Sir 
Venkata Raman had to encounter. He had 
soon to face a deficit budget. The Physics 
Department had to be constructed and 
equipped. The proposals of the Sew’ell 
Committee had to be considered. In the 
meantime Dr. H. E. Watson and Professor 
F. N. Mowdaw’alla proceeded to other 
appointments. Dr. Watson, who was the 
senior member of the Institute Stall, had 
by his energy and character elevated the 
Department of General Chemistry to an 
honourable position, and some of his re- 
searches had led to the establishment 
of industries. His departure from the Insti- 
tute is undoubtedly a great loss. Professor 
Mow^dawalla was a former scholar ot the 
Institute where he had conducted several 
investigations in the Department of Electrical 
Technology, and his place is to be filled by 
Mr. Kenneth Aston. In the Council Report 
for 3 934—35 the Department of Physics 
organised by Sir Venkata Raman is shown 
as having produced 39 papers, General 
Chemistry 9, Organic Chemistry 14, Bio- 
chemistry 49 and Electrical Technology 15, 
in other wmrds the total output of research 
during this one year was 127 papers. We 
had almost a paper for every three days 
emanating the Institute. This is 

research yj^i^ action. 

The Poj^'i^^Tnittee deplored that ”the 
Institute in efficiency by reason 

of the fact policy and lines of deve- 
lopment been defined with 

sufficient pree^lH^^.and an examination of 
the Council since 1922 does not 

disclose any coam^^nsive and clearly de- 
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fined policy directed to the promotion of 
the welfare and progress of the Institute 
and of its relation to the economic and 
industrial life of the country. Perhaps^ the 
most important question wffiich the Institute 
will he called upon to settle is whether it 
will continue to provide preliminary training 
in scientific methods and knowledge in its 
departments and also to hold certificate 
and diploma courses in Electrical Technology, 
particularly in view of the fact that almost 
all the Indian universities have institiitcMl 
research departments both in theoretical 
and applied branches of science, in which 
work of a very high order is conducted, 
manifest from the number of papers pub- 
lished in India and abroad. In most of the 
universities, post-graduate work involves a 
considerable amount of training in research 
methods, and the M.Sc. Degree is awarded 
on the submission of a thesis on an original 
problem. In view of the rapid strides that 
imiversities and government research de- 
partments are making in the field of research, 
the Indian Institute of Science has to shapt* 
its academic policy to suit the altered condi- 
tions in the conntry. 

The essence of this i:>olicy 5 as we conceivt^ 
it, is that the Institute must find fa.cts, 
wffiile the public and government must tiiul 
out how to use them. One of the main 
articles of such a policy would be to laAinch 
a campaign to convince the new legislaturtss 
and Other bodies who control finance, that 
research is wealth, and that the greatest 
tributaries to it are chemistry and x)hysies, 
through their contributions to agriculture, 
medicine, metallurgy and the entire range* 
of manufacturing occupations. The sewnuid 
factor in this policy is to insist upon public 
recognition of the fact that the pros 3 )erity 
of a country in a competitive civilisation 
depends not so much upon the control of 
natural resources as upon the control of 
scientific processes. The wmrk of the Insti- 
tute in the field of fundamental research 
and industrial research should no longer he. 
permitted to remain an inscrutable mystery 
to statesmen and administrators whose posi- 
tion in public life and whose influence in the 
legislative councils would be a material 
agent in establishing new researcli 
laboratories. The Institute is essentially a 
single organism, whose health and functional 
efficiency depend upon the harmonious co- 
operation of its different members, and in 
order to secure such co-ordinated effiort and 
infuse a sense of collective responsibility, 
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the dilTeront departments must develop 
mutual interests and remove the spirit of 
(exclusiveness. This is best done by the 
establishment of borderland branches of 
.yohmce, whi(di would bind the several units 
into a single corporate body with common 
aims and purpose. 

The question of tlie status of the Institute 
is discussed by the ISewell Committee. They 
have stated “That the Institute ought always 
to be in a position to provide such opportu- 
nities as cannot be obtained anywhere else 
in India ; that it should do what no other 
institution can do ; that it should maintain 
a position of pre-eminence ; that it should 
acquire even a world reputation and that it 
should become a place of reference.’' The 
path to attaining this ideal is also indicated 
in the report, the personnel of the direc- 
torate, professoriate and staff, to which we 
would add finance. These admirable senti- 
ments, however, are not in consonance with 
the theory elaborated by the Committee 
regarding the sources of revenue to be 
explored by the Institute. It seems to us 
that .the preservation of the All-India or 
int(vrnational character of the Institute 
depcMids upon the regional origin of its 
Jinances, its stall ami students ; and any 
sugg(‘,stion of contribution by the proviiK'.es 
in i)i*oportion to tlie benefits rec(‘ived by 
iluur scholars must militate against the 
AH -Indian status of tlie institution. On 
th(^ other hand, contributions based on the 
liuanclal capacity of each province irrcKspec- 
tiv(‘. of other consid(u*ations will inv(\st the 
jiolic.y and outlook oi the Institute with a 
luitional charactivr. Each British Province 


and each major Indian State might endow 
a chair and support the laboratory attached. 
The late Mr. J. ET. Tata never contemplated 
personal or communal benefit from the 
Institute which his munificence founded. 
The Institute is the cultural rallying point of 
the Indian Nation, and its structure is an 
indivisible unit. If the provinces, the Indian 
States and the industrial magnates consider 
it their patriotic duty, rendered in a spirit 
of pure, altruism, to create and support 
associate professorships, readerships and 
lecturerships in appropriate branches of 
science, then it may be possible to release 
the funds of the Institute more freely for 
developing its international reputation, by 
inviting scientists qf outstanding eminence 
such as the Sewell Committee contemplate, 
to associate themselves with the life and 
work of the institution. If it were only 
possible to induce such men to come to India 
— and it may not be difficult provided we 
have the resources — the universities, the 
government scientific departments and the 
industries would be glad to secure their 
co-operation and only then would the 
Institute be in ''a position to do what no 
other Institution could do”. It is gratify- 
ing that, with the limited funds at his dis- 
posal, Sir Venkata Eaman has already taken 
the first step in this direction by inducing 
the Council to invite Professor G, Hevesy 
and Dr. Max Born to stimulate the work of 
the Institute ; further development of this 
great institution must depend upon the 
financial support of provincial governments 
and of the Indian States. 


Academy of the Natural Sciences of Philadelphia. 


M USEITM work(u\s all ov(w the world are 
familiar with th(‘. high standard of 
]>iiblica.tions issued by the Academy of 
Natural iScucmces of Pliiladcdphia, wlnkdi is 
niaini;ain.(Hl wholly by private endowments 
and contributions from members and friends. 
This Academy was founded in 1812 and has 
(lone great scuvice in stimulating research 
in natural sciences in almost a century and 
a quarter of its existence. The 86th volume 
of its Proceedings for 1934 has been recently 
issued. It contains 17 contributions from 
well-known workers. Of these 15 are on 
zoological subjects dealing with Mammals, 
Birds, .Reptiles, Amphibians, Ehshes and 
Mblluscs, and two small ones on hotanical 
subjects. The interesting feature of this 


volume is that it contains contributions 
about the Zoological Results of the Third 
I)e Schauensee Siamese Expedition, of the 
Matto Grosso Expedition to Brazil in 1931, 
and Dolan West China Expedition of 1931. 
These expeditions account for 7 papers out 
of 15. Another remarkable feature of the 
series is that separates of the contributions 
IDresented in its Proceedings can be purchased 
at a small cost. There is a good index to 
the genera and species described and referred 
to in the volume. The full volume comprises 
589 pages and 23 plates, mostly of molluscs. 
It is further illustrated with numerous 
drawings in the text. The price of the 
full volume is §5-00 to subscribers and 
JJG -25 to others. 
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Sir Lewis L. Fermor, Kt, O.B.E., D.Sc., A.R.S.M., F.R.S., F.G.S., 

F.A.S.B., M.InstM.M. 


A FTEE thirty-three years’ distinguished 
^ service to iadia, Sir Lewis Fermor will 
he retiring this month from the Directorship 
of the Geological Survey of India, and India 
will be losing one of her most distinguished 
scientists. We take this opportunity of 
paying our tribute to one who has laboured 
so well for the cause of Science in India. 

Trained as a geologist at the Foyal School 
of Mines under Prof. J. W. Judd, with a 
strong interest in metallurgy, Sir Lewis 
Fermor was appointed to the Geological 
Survey of India in 1902, at the time that Sir 
Thomas Holland assumed the Directorship 
of the Survey. His promise of exceptional 


ability was recognised when he was pro- 
moted to the grade of Superintendent in 
1910, at the early age of 30. 

Sir Lewis Fermor’s first introduction to 
Indian Geology was given to him by tlic 
late Mr. E. W. Yredenburg, whom he 
accompanied into the field in Central India. 
It was on this occasion that Sir Lewis first 
came into contact with manganese, ore 
deposits in the field, and it was probably 
due to this that in the following year tSir 
Thomas Holland, thinking it advisable t(» 
examine scientifically what was tlien already 
a flourishing industry, deputed Sir Lewis 
Fermor to investigate the manganese 



SirLe\Yis L. Fermor, Kt., D.Sc., A.R.S.M., F.R.S., F.G.S., F.A.S.B., M.Inst.M.M. 


deposits of India. It is probable, however, 
that Sir Thomas Holland never visualised 
that this work would take six years to 
complete, and lead to the publication of a 
monumental memoir rnnning to 1294 pages. 
In this great work, by which Sir Lewis is 
still best known outside India, manganese 
was treated from almost every point of view ; 
and hidden away in this memoir there is 
a wealth of original observation, concerning 
not only manganese itseK but also many 
related geological problems, which has 
frequently been overlooked. ^Of the many 


valuable results accruing from this worlc, 
one may specially be mentioned, since it 
proved to be of direct help to the mining 
companies w'liich were engaged in winning 
the ore. This was the recognition that tin- 
folded sheets of manganese ore had generally 
a marked pitch, and that the direction of 
this pitch could be determined in a single 
exposure by observing the groovings deve- 
loped on the bedding planes of the associatecl 
rocks. The recognition of this princij}]!* 
must have saved the companies many 
thousands of rupees, previously lost through 
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their inability to understand the probable 
underground course of the ore bodies. 

The number of papers already published 
by Sir Lewis Fermor is well over 80. Of 
these one may be picked out as of particular 
scientific interest. As a result of studying 
the rocks of the Eastern Ghats, which are 
rich in garnet and of high density, it occurred 
to Sir Lewis to enquire into the reasons for 
rocks in certain areas being composed of 
minerals of high density, such as garnet, 
whereas elsewhere rocks of similar chemical 
composition are composed of minerals of 
lower density. This led him to suggest 
that below the plutonic zone of granites and 
gabbros there occurs an infra-plutonic shell 
of similar bulk composition but composed of 
denser minerals, of which the chief is garnet. 
This shell was regarded as being a cushion 
upon which the isostatic operations of the 
earth have their foundations ; for it would 
only require a release of pressure over any 
given portion of the infra-plutonic shell to 
allow the liquefaction of that portion of the 
shell under the high temperatures present. 
In this way he was able to offer an explana- 
tion of many geological i^roblems, such as 
isostasy, magmatic differentiation, the origin 
.of earthquakes, and even the constitution 
of meteorites. It is unfortunate that this 
work, published so long ago as 1914, has not 
been followed up in greater detail. At the 
moment it is being revived in connection 
with the origin of earthquakes, and one 
Japanese seismologist has recently supported 
the hypothesis, following up K. D. Oldham’s 
suggestion that earthquakes are due to the 
sudden transformation of rocks of the infra- 
plutonic zone into less dense forms in the 
manner indicated above, a change, which, 
being endothermic, may take place with 
explosive rapidity. 

In 1911 a detailed survey of the Archsean 
rocks of the Central Provinces was begun, 
and Sir Lewis Fermor was placed in charge of 
the party. He at once initiated the mapping 
of these very old rocks in a more detailed 
manner than had ever before been attempted. 
This work has continued intermittently since 
that date, but it is unfortunate that owing 
to official administrative duties Sir Lewis has 
not yet had an opportunity of publishing his 
own results. We may perhaps express the 
hope that in the quieter times ahead opportu- 
nity may be found for bringing this valuable 
work to fruition. 

During the War Sir Lewis Fermor rendered 
valuable service on deputation to the Eailway 


W 

Board, during which time he investigated 
the Bokaro coalfield, and the Karanpura 
and Talchir coalfields, while he also went on 
deputation to the Indian Munitions Board. 
The value of this work received recognition 
at the hands of the Government of India 
when, in 1919, he was made an O.B.E. For 
his contributions to theoretical geology he 
was awarded in 1921 the Bigsby Medal 
of the Geological Society of London, while 
in 1934 he was elected a Fellow of the Eoyal 
Society. 

During his long service in India, Sir Lewis 
Fermor has been President of the Mining 
and Geological Institute of India, President 
of the Geology Section of the Indian Science 
Congress, General President of the Indian 
Science Congress, and now, at the time of 
his retirement, he is President of the Asiatic 
Society of Bengal, and President of the 
National Institute of Sciences of India, the 
oldest and the youngest academies of 
scientific learning in India. To each of 
these Institutions he has delivered inspiring 
and original addresses, which have indicated 
the wide scope of his outlook. 

Sir Lewis Fermor was made Director of 
the Geological Survey in 1932. During his 
tenure of the Directorsbip it has been a 
great disappointment to him that his Depart- 
ment, for adventitious reasons, suffered, so 
severely during the retrenchment carried out 
by the Government of India in 1931-32. 
His untiring advocacy of the value of the 
Geological Survey to the prosperity of India 
has, however, resulted in the partial restora- 
tion of the cadre of his Department. In the 
Birthday Honours of this year the honour of 
Knighthood was conferred upon him. for 
his long and distinguished services to India, 
a reward, however, which he himself likes 
to regard as a recognition by the Government 
of India of the value of his Department to 
this country. 

Great as have been Sir Lewis Fermor’s 
achievements in the development of India’s 
mineral resources and in the domain of pure 
science, it is probable that many will regard 
his unremitting endeavours last year to 
unite scientists in India, when there appeared 
the possibility of an undignified rupture, as 
his most happy achievement. The tact and 
patience which he displayed as Chairman of 
the Indian Science Congress Academy Com- 
mittee revealed to many a new aspect of 
his character, which finally resulted in the 
formation of the National Institute of 
Sciences of India, inaugurated on January 
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Ttli, 1935, by H. E, Sir John Anderson, 
tlie Governor of Bengal, with. Sir Lewis 
Fermor as the first President. 

In bidding farewell to Sir Lewis Fermor, 
it would be ungracious to omit a reference to 
Lady Fermor. During the three years that 
she has been by his side in India, she has, 
by her charm and understanding, endeared 


herself to all who have had the good fortune 
to come in contact with her, and especially 
to every member of Sir Lewds Fermor’s 
own Department. We hope that the years 
that are ahead of them may be rich in 
achievement and filled with prosperity and 
happiness. 


Industrial Intelligence and Research in India. 

By hr. Brodie, 

Director^ Industrial Intelligenee and Research Bureau. 


T his article deals with the formation and 
activities of the organisation recently 
set up by the Government of India to deal 
with industrial intelligence and research. 
The importance of industrial research under 
present-day conditions is universally recog- 
nised and G-overnment bodies of one sort 
or another exist in all the major industrial 
countries but industrial intelligence is not 
so much in the foreground and, by laying 
some stress on this, India strikes out a 
new line. IS'evertheless, although not given 
the same emphasis in other countries, indus- 
trial intelligenee is generally, perhaps always, 
an important accompaniment of industrial 
research and most industrial research organi- 
sations have some arrangement for intelligence 
work, frequently in the form of a special 
department dealing with this work. 

In India Industries is a transferred sub- 
ject and therefore, so far as British India is 
concerned, a matter for the Provincial 
Governments. Most -Provincial and many 
State Governments have instituted Depart- 
ments of Industries, generally under the 
charge of an officer designated the Director 
of Industries. Several Departments of In- 
dustries, both in the Provinces and in the 
States, maintain industrial laboratories in 
which research work is carried out. For 
some time past it has been generally felt that 
the activities of these different laboratories 
suffer from lack of co-ordination and at the 
Fifth Industries Conference, held in July 
1933, this question was raised in a specific 
form and it was recommended that “some 
central co-ordinating authority should be 
set up for the collection and dissemination of 
industrial intelligence, co-ordination of 
research and the organisation of industrial 
exhibitions’’. This recommendation was 
accepted by the Government of India and 
it was decided that a body of this t 5 rpe 


Kshould be formed and attached to the Indian 
Stores Department, a Department wliich 
has much contact with industrial matters in 
India. The Chief Controller of Stores, Sir 
James Pitkeathly, drew' up a scheme winch 
was placed before and accepted by the Sixth 
Industries Conference held in July 1934 and 
subsequently sanctioned by tlie Government 
of India. This scheme will be found describ- 
ed in detail in bulletin of Indian Industries 
and Labour No. 52 giving the proceedings 
of the Sixth Industries Conference. 

In accordance with Sir James Pitkeathly \s 
proposals the Government of India sanc- 
tioned, with effect from the beginning of 
the present financial year, the formation 
of what is known as the Indmtrial Intelli- 
gence and Research Bureau. The staff of the 
Bureau consists of a Director, an Assistant' 
Director and the necessary technical and 
clerical assistants. It is attached to tln^ 
headquarters of the Indian Stores Depart- 
ment and is therefore located at Hew Delhi 
and Simla. At the same time a Beseareli 
Branch was formed at the Government Test 
House, a laboratory situated at Alipore 
(Calcutta), which is also under the control of 
the Indian Stores Department. The staff of 
the Research Branch consists of a liesearrili 
Officer, an Assistant Research Officer, 8 
Chemical and Physical Assistants and clerical 
and menial staff. 

The programme of the Research Branch 
and all important matters of policy involving 
the Bureau are brought before the Advisory 
Council for Industrial Intelligence ami 
Research. This Council consists of the 
Directors of Industries or corresponding 
officers of the Provincial Governments and 
of seven Indian States, representatives of 
different Central Government Departments, 
four non-official members nominated by the 
Government of India and non-official 
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members nominated by each of the Provincial 
Governments. The Chairman is the Joint 
Secretary to the Government of India, 
Department of Industries and Labour and 
the Director of the Bureau acts as the 
Secretary. By the inclusion among the 
members of the Advisory Council of a 
considerable non-official element, it is hoped 
that the Council will be able to obtain the 
assistance of Industrialists and business men 
and hence keep in touch with the X-Ji'actical 
problems of industry. 

The Advisory Council held its first meet- 
ing in Simla on July 8th and 9th, 1935. 
As a first step towards the co-ordination 
of the research activities of the different 
Provincial and State laboratories it was 
decided to form a Committee to deal with 
research in two subjects with one or other 
of which, as it happens, every such laboratory 
has, to some extent at least, interested itself. 
These are: (li fatty oils and soap, and (2) 
essential oils. A second Committee was 
appointed to consider the question of the 
allocation of prizes for papers for which 
purpose a sum of Es. 10,000 a year has 
been set aside. The programme of research 
for the Government Test House was con- 
sidered in detail and various researches 
were agreed to. As a step towards forming 
a judgment of the problems .of the glass 
industry in India it was recommended 
that the Bureau should undertake a survey 
of the glass factories in India and publish 
a review of the whole position. The impor- 
tant question of industrial standardisation 
was considered and it was recommended that 
specifications used by the local governments 
and the Eailway and Indian Stores Depart- 
ment should be sent to the Bureau for 
examination. The object of this is to ensure 
tliat specifications are so framed as not 
to exclude materials made in India. 

It will be seen tliat the organisation 
for industrial intelligence and research con- 
sists of three distinct but closely linked parts, 
viz., the Advisory Council, the Bureau and 
the Eesearch Branch of the Government 
Test House. The Advisory Council deals 
with broad questions of policy in all matters 
affecting the organisation as a whole. The 
present intention is that it should meet 
once a year and it has been proposed that 
it should meet at different important centres 
in rotation. Matters sufficiently important 
to be brought before the Council which can- 
not await the annual meeting are dealt with 
by correspondence. The Bureau acts as 

2 


the secretarial body of the Advisory Council 
and implements its recommendations. On 
the research side it is responsible for draw- 
ing up detailed schemes of the projects’ 
accepted by the Council. On the intelligence 
side it deals with requests for industrial 
information forwarded by Directors of Indus- 
tries. This is the normal channel through 
which enquiries are received. The Bureau 
is accumulating a library which it is hoped 
will be reasonably comprehensive as regards 
the matters with which it deals. The 
Eesearch Branch of the Government Test 
House is concerned solely with carrying out 
research Avork on the lines laid down by the 
Bureau on the authority of the Advisory 
Council. The association with the existing 
organisation of the Government Test House 
will undoubtedly be of much value to the 
new branch, since the Government Test 
House is well equipped and its officers have 
considerable experience of industrial prob- 
lems. The subjects for research chosen by 
the Council include : — 

(1) The investigation of the behaviour of 
paints of different formulae, on exposure to 
atmospheric and other influences. A 
considerable amount of work has previously 
been carried out by the Government Test 
House on this subject. 

(2) The investigation of the behaviour of 
vegetable oils when used for the lubrication 
of internal combustion engines. For this 
purpose the Government Test House will be 
equipped with a petrol engine of the motor 
car type together with the necessary 
cooling devices and other accessories and 
a dynamometer for measuring the energy 
output. 

(3) The investigation of the behaviour of 
Indian cement when tested according to 
the methods proposed to be adopted for 
the new^ British Standards Specification and 
also the behaviour of Indian sands in these 


tests. 

(4) The investigation of various problems 
affecting the use of lime as a building 
material . 

(5) The investigation of the effect on the 
properties of dry cells of systematic varia- 
tion of composition. For this purpose a 
constant temperature plant will be install- 
ed. A considerable amount of work has 
previously been done in India on dry cells, 
the manufacture of which appears to be a 
promising small industry, but a sv^stemat 
investigation of the type proposed nec 
tates working at a fixed teip-^ 
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Otherwise variations of performance arising 
from differences of composition are, unless 
they are very marked, obscured by the 
large temperature effect shown in the 
watt output of such cells. 

(6) A systematic investigation of the 
different Indian sands and felspars which 
appear to be suitable for glass making. If 
use can be made of felspars found in India, 
one of the problems affecting the glass 
industry, viz., the fact that it depends on 
imported soda, will not be solved but at any 
rate lessened. Various analyses of Indian 
sands are available but the Tarif Board in 
its recently imblished report expresses the 
opinion that the data were not sufficient. 
Less attention appears to have been paid 
to the possibly important question of the 
utilisation of felspars. 


To provide for the expenses of the 
Bureau and the Eesearch Brandi of the 
Government Test House, the Government of 
India have sanctioned the expenditure of a 
sum of five lakhs of rupees spread over three 
years. The exact apportionment of this 
sum cannot at present be foreseen but 
probably, in very round figures, some three 
lakhs will be spent on the Bureau, including 
the award of prizes, and two lakhs on the 
Eesearch Branch of the Government Test 
House. 

The organisation described has not heen in 
existence long enough for it to be possible 
to forecast with any confidence wliat its 
future is likely to be, but it is hoped that 
the brief account given will give an idea of 
the lines on which it is at present proposed 
to work. 


Exploration of the Upper Atmosphere by means of Sound Waves. 

Ey K. E. Eamanathan, 

Indian 3Ieleorological De 2 )aTtment, 'Poona. 


rpHB maximum height which balloons 
carrying self -registering instruments 
have reached is about 35 km. A limit to the 


attainable height is set by the properties 
of the fabrics out of which balloons can 


be made. With improved fabrics it is 
possible that this height may be exceeded, 
but this is a problem for the future. An 
altogether different method for studying 
the physical conditions in the layers of the 
atmosphere which lie immediately above the 
reach of balloons is by the use of sound- 
waves. Beginning from 1904, when Van d. 
Borne discussed the propagation of sound- 
waves proceeding from an explosion of 
dynamite in Westphalia, the subject has 
developed considerably. During the second 
Polar Year, August 1932 to August 1933, 
a special series of explosions were arranged 
in Holland and also in the Polar regions. 
The results of this and other previous work 
are collected together in a special number of 
the Zeitsclirift fur GeojyhysiJ: published last 
year. A lucid resume of the present posi- 
tion of the subject and an account of the 
work done in England in the last, decade is 
contained in the Symons Memorial Lecture 


^ delivered in March 1935 before the Eoyal 
Meteorological Society of London by Dr. 

J. W. Whipple, the Director of the Kew 
^^rvatory, and the foremost worker on 

It was-v^- ^4. 


lect in Britain. 


Some of the principal features of the pro- 
pagation of sound from a loud explosion 
which can be inferred from aural observations 
can be summarised as below. Surrounding 
the source of sound, there is a region of 
50-60 km. radius in which the intensity 
of the sound falls oh gradually with dis- 
tance ; beyond 50-60 km. the sound is not 
audible. Going farther from the source, the 
sound again revives, often sharply, at a 
distance which may vary fromlOO to 200 km. 
This second “ zone ” of audibility is often 
about 100 km. wide. If we calculate the 
velocity of the sound heard iu this region 
from the distance from the source and tin* 
time between the explosion and the timt^ 
of hearing the report, the computed velocity 
is found to be much smaller than the velocity 
corresponding to the temperature prevailing 
in the lower atmosphere. An explanation 
of these peculiarities was offered hy Van d. 
Borne himself. In the immediate neighbour- 
hood of the source the sound travels in the 
lower atmosphere, but that received in the 
second zone comes not directly, but by a 
longer path after reflection from the upper 
atmosphere. Timing the reception of the 
sound at known distances enables the de- 
termination of the delay in making the detour 
and the results of observations show that 
the sound gets reflected at heights ranging 
from 35 to 45 km. in the atmosphere. 
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Occa.sionally, the second zone of audibility is 
followed by yet a third one with a second 
zone of silence between* The sound received 
in this zone is due to waves reflected twice 
from the upper atmosphere and once from 
the ground. 

The hearing of gun-fire at great distances 
from the battle-front during the European 
War in 1914-18 provided much interesting 
new information. It was found that during 
summer in Europe sounds travelled to great 
distances to the west, while during winter, 
they could be heard much farther in the 
east. The audibility at the same distance 
in different directions was not also the same. 
Further progress in the subject came with 
the organisation of pre-arranged explosions 
and the development of the technique for 
the reception of the sound. In the Conti- 
nent of Europe, special explosions were 
made by the destruction of surplus muni- 
tions and in England advantage was taken 
of the firing of artillery guns. The receiving 
instruments used in Germany are based 
on the principle of magnifying optically the 
movements of a light piston or stretched 
membrane at the mouth of a resonator ; 
in England, Tucker’s hot-wire microphone 
is used. The arrival of vraves is recorded at 
a number of places at distances going up to 
300 or 400 km. from the source and ad- 
’^'antagc is taken of the broadcasting organi- 
sation to send wireless waves every second for 
time-marking purposes. An important 
quantity that is determined in recent work 
is the angle wdiich the arriving wave makes 
with the horizontal : this gives the velocity 
of sound at the topmost part of the tra- 
jectory, being equal to v sec where v is 
the velocity of sound near the ground and 
i the angle which the trajectory makes 
wdth the ground. The angle generally lies 
between 10° and 35°. Knowing the velocity 
of propagation at the topmost part of the 
trajectory and the distribution of tempera- 
ture in the first 30 km., it is possible wdth 
certain simple assumptions to complete 
the trajectories of the sound in the upper 
atmosphere. The assumptions usually made 
are that up to a certain height, the velocity 
of sound in the stratosphere is constant and 
that above this it increases rapidly. In 
recent calculations, the influence of wind in 
the accessible layers of the atmosphere is 
also taken into account. The calculations 
show that the downward movement of sound 
begins at 35-45 km. The increased velocity 
in the upper atmosphere implies either an 


increase of temperature or a decrease of 
molecular weight. For various reasons, the 
former alternative is ])elieved to be true in 
the layers under consideration. 

The average distribution of temperature 
in the upper atmosphere over Europe in 
summer deduced from the collected results 
of these experiments is shown in Fig. 1. 


VELOCITY OF SOUND 



The marked difference between summer 
and winter as regards audibility at stations 
east and wmst of the source has already been 
mentioned. The records of self-registering 
instruments also show differences of times 
of travel of sound in different directions 
wdiich can only be explained by large velo- 
cities of the order of 20-40' metres per 
second in the stratosphere, easterly in 
summer and westerly in winter. Many 
other facts such as the movement of persis- 
tent meteor trails and luminous night clouds 
support the same conclusion. 

A reason for the strong westerly and 
easterly winds in winter and siimmer 
respectively in European latitudes has been 
put forw'ard by Whipple. The results of 
sounding balloon ascents made at Abisko in 
Lapland during the years 1921 and 1929 
showed a remarkable annual variation of 
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tem])erature in the stratosphere, the mean 
temperature at 18 hm. changing from 235° A. 
in June and July to about 210° A. in IsTov- 
ember to February, This very large 
change of temperature causes a seasonal 
change of preswsure gradient between the 
temperate and polar regions causing easterly 
winds in the stratospliere in summer and 
w^esterly winds in v/ inter. 

The rise of teinperature above 35 km. in 
the temperate latitudes is generally att.ri- 
buted to the absorption of ultra-violet 
solar radiation by ozone in the region 
2,900-2,200 .4.11. Taking tlie distribution 
of ozone in the vertical as worked out by 
Dobson, Gotz, and Meetham, and assuming 
that the main radiating substance in the 
stratosphere below 50 km. is water-vapour 
(in such quantities as we may reasonably 
expect to be present) and carbon dioxide, 
it is easy to explain the course of tempera- 
tures over Europe deduced from experi- 
ments on the propagation of sound from 
explosions. But the fact that even in. Polar 
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regions in winter where the atmospliere has 
not reeeiv^ed solar radiation for weeks the 
phenomenon of anomalous propagation of 
sound is observed shows that the above 
explanation is insuffieient. 

Observations of the anomalous propaga- 
tion of sound in the tropical atmosphere 
are practically absent, the only known 
instance in low latitudes being those of an 
explosion of a train-load of gelignite in 
South Africa in July 1932, when the sound 
was heard at a distance of 500 km. 

It is obvious that the detailed investiga- 
tion of the propagation of sound to great 
distances in low latitudes cannot fail to 
yield results of fundamental importance to 
the Physics of the Atmosphere. If the 
sympatlietic co-operation of the Indian 
Military Department can be .secured, the 
problem does not appear to present serious 
difficulties. Side by side with this, the 
problem of the vertical distribution of ozone 
in our latitudes would also have to be investi- 
gated. 


The Nature and Origin of Insect Colours. 

By M. S. Mani. 

{From the Laboratories of the Zoological Suroeij of India, Indian Musevm, Caleutta.) 


'^BLB nature, origin and significance of the 
^ colours of in, sects have attracted tlie 
attention of workers from very early times. 
Within recent years, great advances have 
been made along various directions. In 
this note attention is directed to the recent 
advances in the subject, in so far as they 
relate to the nature and origin of insect 
colours. 

The great varieties of colours and markings 
exhibited by insects naturally fall into two 
groups ; (1) Structural colours, and (2) Pig- 
mentary colours. Structural colours are due 
to light scattering, reflection, refraction and 
diffraction effects, as a result of certain 
peculiarities in the minute .structure of the 
integument of insects and not to special 
pigments. The pigmentary colours, on the 
other hand, result from some definite chemi- 
cal substance such as chlorophyll, melanin, 
etc. vSome insects, as the metallic coloured 
beetles, owe their brilliant colours to struc- 
tural peculiarities, while in others like the 
larvfe of some Lepidoptera, the colours 
are due to pigments. In most insects, how- 
ever, combination colours are more preva- 
lent than purely structural colours ; pigments 


exist side by side with structural peculiarities 
which by themsidves are also colour produc- 
ing. This, for instance, is the ca, 5 e. with 
O rnitlwptera poseidon investigated by Onslow* 
who found that the green colour of tlii.s 
insect results from a combination of yellow 
pigment with a structural bine. 

It is very difficult to elucidate the origin 
of structural colours of insects and the 
results of recent workers differ in s(‘veral 
important respects. The wliitc colour (d' 
insects is due to tlu'. absence of any speidal 
pigments and results from the minute slrrie- 
tural details of the cuticle irregularly seatfer- 
ing the light wavci.s by mul'ti]>h‘ refleetioii 
and refraction. All the wliite colours of 
insect, s are ultimately to be traced to this 
source, thougli it is believed that in a few 
insects the presence of uric acid in a fiiady 
divided state is the cause of white colour. 
It has, liowever, been shown that in .siieli 
cases even after the removal of the nrir 
acid by treatment with dilute alkalies, the 
white colour remains unchanged. That the 
white is due to structural peculiarities is 


Onslow, H., Biochsm. Journ,, 1916, 10, 26. 
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further shown by the evidence obtained by 
the disappearance of the white when the 
air in contact with the white parts is replaced 
by a colourless liquid of nearly the same 
refractive index as the chitin of insects. 
The original white is fully restored when the 
liquid is removed and the chitinous part 
dried. The recent researches of Mason^ 
further show that a colourless cuticle with 
an irregular reflecting surface is generally 
white. 

The other structural colours of insects 
are of two types : (1) the iridescent or the 
so-called “metallic” colours, and (2) the 
non-iridescent or the non-metallic colours. 
The elytra of the metallic coloured beetles, 
the bodies of the enamelled Eose-chafers 
(Getoniids) and the metallic Ohalcids and the 
scales of certain brilliantly coloured Butter- 
flies, etc., show' marked iridescence. The 
non-iridescent colours are found only in the 
larvae of some Lejjidoptera. 

Considerable attention has, within recent 
years, been devoted by such workers as On- 
slow, Siiffert and Mason, to the investigation 
of the iridescent colours of insects and various 
causes have been regarded as responsible for 
them. It is now believed that the iridescent 
colours of insects are caused by : 

(i) Diffraction effect due to the presence 

of a grooved surface or grating”. 

(ii) Interference at surface due to simple 

or multiple films. 

(iii) Tyndall effect or scattering of light 

waves by particles with diameters 
less than the wave-lengths of light. 

(iv) Selective reflection of a narrow band 

of the spectrum from an opaque 
and highly reflecting surface. 

According to Mason, ^ the brilliant irides- 
cence of the elytra of the Lamellicorn beetle, 
Serieea sericea, is due to the dilfraction 
effect produced by the fine stri.n, about 
20,000 per inch, running transverse to the 
length of the elytra. The iridescence of this 
beetle, owing to the grating being external, 
is transferable to collodion impressions. 
There are other insects recorded by Onslow^ 
in wEich the iridescence is not transferable. 
This, for instance, is the case with the 
butterfly, Morplio cypris, whose scales are 
brilliantly iridescent. These instances, how- 


- Mason, C. W., Jouni, Phys. Ghent.. ^ 1926, 30, 383 
^ Mason, C. W., Joiini. Phys. Chem., 1927, 31, A, 
321 ; n, 1856. 

^ Onslow, H., Phil. Trans. Roy. Soc., 1921, 8 211, 1. 


ever, appear to be exceptions among insects 
and the general conclusions of Onslow',^ 
Suffert^ and Mason^ are opposed to the 
view” that diffraction plays an important 
part in insect colouration. Onslov/ has 
further observed instances wdiere the collod- 
ion impressions of the gratings are brilliantly 
iridescent wEile the insects themselves are 
not. 

Diffraction theory is entirely inadequate 
in the case of the non-pigmented wings of the 
Dragon flies, w'here no grating has yet been 
show'n to exist. The view of most investi- 
gators in such cases is in favour of the inter- 
ference theory. Mason’s^ work seems to 
show that the iridescence in this case is 
explainable on the basis of multiple thin 
films separated by a material of different 
refractive index, a phenomenon which w^as 
comprehensively dealt wuth by Eayleigh.® 
The recent preliminary, studies of the waiter 
indicate that the purplish iridescence of the 
wings of some species of the Chalcid genera 
Leiieospis and Dirhinus is also due to inter- 
ference. Scale iridescence is also explainable 
on the same lines. The result of sw^elling 
and compressing the scales and of permeating 
them wdth liquids of the same refractive 
indices seems to lend supx)ort to this view. 

Mason^ divides iridescent scales into 
three types : (1) Urania type, (2) Morpho 
type, and (3) Entimus type. In the first 
type of scales all the colour-producing films 
are parallel to the surface of the scale, over- 
laid by rib-like structures. The multiple 
films are either in the upper or the low^er 
lamina of the scale. Suffert^ demonstrated 
that in the second type of scales the reflect- 
ing films are situated in the rib-like struc- 
tures themselves at an angle to the base 
of the scale, 'he., inclined to it. The optical 
result of such a structure is a brilliant metallic 
blue. In the third the films are in the interior 
of the scales and inclined in different direc- 
tions, so that corresponding colour patches 
are produced. This type is seen in various 
species of the Diamond beetles of the genus 
Enthnus. Biedermann’ and Mallock® ex- 
plained the iridesdence of these beetles 
wholly by the theory of thin films. Michel- 
son,^ on the other hand, held that stratified 


5 Suffert, F., Zeii. Morphol. Okol. Tiere., 1924,1, 172. 
® Rayleigh, Lor.l, Prec. Roy. Soc., 1917, A 93, 565. 
Biedermann, Handln Vergleich. Physiol.^ 1914,3, 
(2 B), 1657-1994. 

s Mallock, A., Proc. Roy. So:., 1911, A 85, 598. 

« Michelson, A. A., Phil. Mag., 1911, (6), 21, 564. 
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films could not be responsible for the varied 
colour of scales, and supposed that the effect 
must be due to diffraction by an internal 
grating of the scale. He was, on theoretical 
grounds, able to calculate that the grating 
should comprise 5,000-10,000 strim per centi- 
metre and this agreed with actual counts. 
Onslow postulated that to satisfy this theory 
it was necessary to suppose that the gratings 
are of the saw-tootli type, as all the light 
is concentrated in one spectrum. He did 
not, however, accept diffraction as the sole 
cause but concluded that interference by 
tliin films also must play a part in the produc- 
tion of iridescence. Mason, ^ on the other 
hand, agreed with the earlier workers in 
ex])laining iridescence on the basis of the 
stratified dims alone. 

Mason’s^ work also seems to show that 
the blue colour of certain insects, such as the 
Dragon flies, can he interpreted on the basis 
of Tyndall effect. According to this view 
the colour is due to tlie scattering of light 
by minute particles of a transparent sub- 
stance immersed in a medium of a different 
refractive index to their owm. When the 
size of particles is small as compared with the 
\vave- lengths of light, the shorter waves are 
scattered, while the longer ones pass un- 
hindered, and tlie scattered, light is of a blue 
colour. 

Experimenting with highly iridescent 
beetles, Onslow^ concluded that in some 
beetles at least the surface film absorbs only 
a certain part of the spectrum, w^hile the 
rest is strongly reflected. According to 
this view the iridescence of these beetles is a 
case of selective reflection. It is not, how- 
ever, clear how such a film is formed and 
Mason^ has discussed at lengtli the Aveak 
points of this theory. According to him 
the colours of the metallic beetles and the 
enamelled Rose chafers result from multiple 
stratified dims of considerable thickness lying 
on the integument. The colours are further 
supposed to he modifted by the action of 
certain rod-like structures Avhich are arranged 
in the cuticle perpendicular to the surface. 

The main work on the pigmentary colours 
of insects is perhaps that of Poulton,^*^ whose 
experiments with Lepidopterous larvae are 
well kuowm. Recent wmrkers such as Przi- 
hram,^^ Glaser, Palmer^^’^^ Hungerford,^^ 


Poalton, E. B., Proc. Roy, Soc., 1873, B 504, 417, 
Przibvam, H., Pfluger's Arch. Physiol., 1913, 153» 

385. 

.G)aser. U. W., Psyche., 1917, 24, 30. 


Wigglesw^orth,^® Knight,^' Thompson's 
Brindleyi^ also contributed materially 

to our knowledge of the various pigments of 
the insects. 

The pigments most commonly met with in 
insects are (1) chlorophyll and its derivatives, 
(2) haemoglobin and allied pigments, (3) pig- 
ments of protein origin, and (4) pigments wuth 
purine bases. The spectroscopic investiga- 
tions of Poultoii indicated the presence of 
chlorophyll and its derivative xanthophyll 
in the blood and integuments of some cater- 
pillars, such as the green larv^ of some 
moths. These pigments are absorbed Avith 
the food, and do not undergo any 
marked changes in the blood of the insect. 
Przibrandi is opposed to Poultonts conclu- 
sions. He does not agree that spectroscopic 
eAudence alone is sufficient to establish the 
presence of chlorophyll in insects and stresses 
the necessity of chemical tests. He proposes 
a ncAV name ‘‘Tiergrun” for the green colour 
of animals. Geroul(i,-‘^ however, criticises 
Przibram’s chemical tests as inconclusive and 
in general agrees with Poulton. In this 
connection the A\mrk of Grahn von Linden^^ 
is of special interest ; she found that the rod 
and yellow pigments found in the AAing 
scales of the butterflies of Vanessa spp. arc 
derived from the chlorophyll absorbed during 
laiwal life. The red and yellow colours of 
Coccinellid and Chrysomelid beetles and the 
red colour of the Reduviid bug, I-^erillus 
bioeulatus, have been shown by Palmer 
and Knight^^ to be due to the carotin derived 
from their food. They also demonstrated 
the presence of anthocyanin in the vmrmil- 
ion-coloured Aphid, TntogenaqM.s r'iidbeckia * ; 
a similar conclusion Avas arrived at by Glaser^- 
in regard to the red Aphid, Fteroaoni'rna 
smitMm . 

Hoimoglobin is of rare occurrence among 
insects and is only found in some larvie 

Palmer, I,. S., Carotlnoids and Related FiiTNiOiL'i ,, 
New A^ork, 1922. 

Palmer. L. S., and Knight, H. IP, Juarn. BiaL 
1924, 59, (A), 443; (B), 451. 

Hungerford, PI. E., Canad. EjiionioL, 1922, 54, 2G2. 

'VUgglesworth, V. B., Proc. Roy. Sac., 1924, B 98, 140. 

Knight, IP PI., Ann, Entomol. Soc, America^ 1924, 
17, 258. 

Thompson, D. L., Biochem. Jonrn., 1926, 20, 73, 1020. 

Brindley, M. PP, Trans. Entoinol. Soc. Londoji, 1920, 
57, 5. 

Gerouid, J. H., /ouni. Exp. ZooL, 1921, 34, 3S5. 

Pinden, Grahn G. von, Ann. Sc. Nat. ZooR, 1905, 

20, 158. 
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ot the Dipterous family Chironomid^. It 
has recently been found by Hungerford^^ in 
the Is'otonectid. Buenoa. 

The most important pigment of protein 
origin found in insects is melanin ; it is 
commonly found in man^’' groups. Of the 
pigments with purine bases, uric acid and 


its derivatives have been shown by Hopkins^^ 
to be the cause of white and yellow colour of 
wings of butterflies of the family Pieridse. 


2- Hopkins, Sir F. G., PhiL Tra?is. Roy. Soc., 1896 
B 186, (2), 661. 


The Mathematical Theory of a New Relativity.'^* 

BY SIR SHAH MUHAMMAD SULAIMAN— A CRITICAL REVIEW. 


§ 1. In the two papers published in the 
Broceedings of the TJ, P. Academy of Sciences , 
the author claims to have given a modifica- 
tion of ITewtonian kinematics and l^ewtonian 
dynamics which not only yields all the results 
deducible from relativity but disproves the 
assumptions of relativity by deriving results 
more in accord with observation. He 
further derives some equations which, 
superficially, at any rate, look like generalisa- 
tions of relativistic equations and then deduces 
Newton’s forms as first approximations and 
Einstein’s as higher ones. The first article 
consisting of Chapters 1 and 2 is devoted 
mainly to the theory of gravitation and 
the second article consisting of Chapters 3, 
4 and 5 deals with Cosmology and questions 
of special relativity. 

The first of these articles was included by 
Shapley^ as “one of the high lights of Astro- 
nomy during 1934” in his remarks at the 
annual dinner of the American Association of 
Variable Star Observers on October 20, 1934. 

It is not clearfromShapley’sspeech whether 
such a reference was based on a critical study 
of the article in question or on a tacit 
assumption, at its face value, of the claims 
put forward by the author. Quite recently 
this article has been critically reviewed by 
D. R. Hamilton,^ who, confining himself 
to Sulaiman’s explanation of the advance 
of perihelion, comes to conclusions which 
suggest that Sulaiman’s work is absurdly 
erroneous. On the mathematical side not 
much notice has been taken of the work, the 
Zentralhlatt fur satisfying itself with 

a bare mention of the article. 

§ 2. Before undertaking a detailed review, 


* The Matheinatica) Theory of a New Relativity by Sir 
Shah Muhammad Sulaiman, Proceedings of the U. P. 
Academy of Sciences, 1934-35, Vol. IV. Part 2, pp. 1-36 
and Vol. IV, Part 4, pp. 217-261. 

^ Science, 1934, 80, 439. 

2 Science, 1935, 81, 271-272. 

^ Zoitrablatt /iir Math., 1935, 10, 88. 


a few general observations might be made. 
In the first place, it must be remarked that 
for the author to call his theory a new 
relativity is to give a completely false impres- 
sion of his own work. If anything at all, 
the main thesis of the work is purely anti- 
relativistic and is vehemently opposed 
to a principle of relativitj’' in any form 
whatsoever. Further one is "struck by the 
large preponderance of books on popular 
expositions of relativity in the references to 
literature given at the end of the articles 
and this perhaps gives a clue to the great 
aversion to relativity which is manifest in the 
author’s work. For, as is well knoAvn, the 
champions of the Theory of Relativity too 
often delight to bring forward those results 
of the theory which appear to them to be 
specially fitted to shock the common sense 
of people who take statements too literally 
and relativity is not the only example of a 
physical theory which appears absurd when 
its logical consequences are pushed to their 
very limit. In the list of references placed 
at the end of the second article it is curious 
to find the book Mysterious TJniverse'’ 
ascribed to Eddington. 

There are some mis-statements of facts 
in the author’s references to relativity the 
most serious of which are in connection with 
the observational verifications of the general 
Theory of Relativity. The author says, (p. 4, 
Ch. 1), ‘Tt is now established that the 
supposed verifications are not exact,” but 
the references to literature in support of this 
statement do not refer to the best observa- 
tional data which are universally accepted. 
For the advance in the longitude of perihelion 
of Mercury the observational value is given 
as 40" -00 per century (the reference being 
to Eddington’s Mathematical Theory of Bela- 
tinty) whereas the best determinations are 
due to Chazy* and give 43" -5 as against the 


* Comples &iidris, 1926, 182, 1134. 
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theoretically predicted 42" -9. In the case 
of the gravitational deflection of light the 
author refers on p. 25, Ch. 1, to values 
obtained at several eclipse expeditions but 
significantly omits to mention the most 
■ satisfactory data available at present, 
those of Campbell and Trumpler,^ who 
obtained the results 1" *72 + 0" -11 and 
!'■' • 82 ± 0 " • 15 with two different sizes of 
cameras in the 1922 expedition of the Lick 
Observatory- As regards the gravitational 
shift of spectral lines a reference is made to 
the older work of Rt. John as quoted in 
Eddington's Ifath. Theory whereas in the 
cases of both the Sun and the dense com- 
panion to Sirin s the agreement between the 
Theory of Ltelativity and observation is quite 
satisfactory as a result of the later work of 
St. John® and of Adams.’ It appears there- 
fore that the claims of Sulaiman’s theory that 
it gives . results more in accordance with 
observation than relativity are to be taken 
with some reservation. Other mis-state- 
ments of a minor nature are that relativistic 
invariance holds in vacuum only (p. 3, Oh. 1), 
that Einstein arbitrarily assumes c-\-v—c 
and (p. 32, Ch. 2), that Milne’s 

theory ignores gravitation and evades colli- 
sions (p. 224, Ch. 3) and that, in relativity, 
time ivS wholly imaginarif and space illusory 
(p. 253, Ch. 5). 

The mathematical part of the w'ork is 
quite elementary and does not go beyond 
the solution of an ordinary differential 
equation of the second order. Looking 
from an aesthetic-mathematical point of 
view, one searches here in vain for such 
concepts like groups, tensors and generalised 
spaces characteristic of relativity or func- 
tional equations, sets of points, and Finsler 
spaces relevant to Milne’s new relativity. On 
the other hand we have a set of drab differ- 
ential equations as a series of approximations 
ninety per cent, of which is not relevant 
"even to the author’s owm work. In dealing 
with the relativistic equation of a planetary 
orbit the exact solution of which can, as is 
well known, be expressed in terms of elliptic 
functions, the author claims to have devised 
a method superior to the methods of Forsyth, 
JVIorley and Pierpoint (p. 14, Ch. 3). A 
little scrutiny however show>s that this 
superiority of method is achieved at the cost 


Bzil/., 1923, 11, 41 and 1928, 

13, 130. ' 

Astrophysical Joiirn.^ 1928, 67, 195. 

' Free. Nat, Acad., 1925, 11, 382. 


of a little wrong mathematics [see Section 9 
p. 14, Ch. 1). ^ 

To obtain a solution of 
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Ifc is then stated that the solution 
is given by 


of 


( 2 . 1 ) 


.= (1-2M) + 

■■ <5-3) 

presumably on the strength of the theorem 
that the general solution is the sum of the 
complementary function and a particular 
integral. It is, however, absurd to use this 
theorem here since it cannot apply to non- 
linear differential equations like (2.1) and, 
moreover, fj.{l — 2h6)lh- is not a particular 
integral. 

As examples of the autlior’s attitude 
towards scientific investigation Ave iniglit 
mention his views (1) that ISTature’s limits 
are not fixed by our capacity to observe 
them (p. 230, Ch. 4), (2) that relative 

velocity cannot mean relative Andocity as 
actually observed and we cannot go bj 
measurements only (p. 242, Ch. 5), and (3) 
that a certain concept in relativity is un- 
acceptable because, the concept is philoso- 
phically an impossible one (p. 226, Ch. 3). 

Finally on a point relating to a question of 
priority, it is highly amusing to see the 
author refer to a paper by P. Jordan men- 
tioning gravitational quanta and claim 
priority by pointing out that his own theory 
w'as published in 1^33 and again in 1934. It 
might be pointed out that, if it bo a ques- 
tion of the '‘gravitons” of the Sulaimaii 
type subject to the impulsive pulls and 
pushes of Newtonian dynamics, a whole 
literature® about them already exists. Tltese 
“gravitons” have in fact a very close family 
resemblance to the “corimscules ultra- 
mondains” of IjC Sage,^ the “radiating 


® J. Zenneck, Article on “ Gravitation ” in the Fucy, 
Math, mss., Bd. V2, §§30-33, 57-63. 

® Berlin Mem:, i782. 
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atomules” of O. Keller, and the ‘Tesidual 
attraction” of CrehoreP^ If, on the other 
hand, it be a question of ^gravitational quanta 
the possibility of whose existence is a conse- 
quence of the complementarity of the wave 
and corpuscular aspects of modern quantum 
mechanics, it is needless to say that such 
a concept is now quite well known for a 
number of years and finds a place even in 
elementary books on wave mechanicsT^ 

§ 3. General Relativity, {a) Advance 
of Perihelion . — The two main ideas which 
the author uses for dealing with gravitational 
phenomena are the finiteness of the velocity 
of propagation of gravitation and the intro- 
duction of a correction to Newton’s law for 
the case of moving bodies. Both these 
ideas have no novelty in them going back 
in fact to the work of Laplace^^ and a series 
of later investigators Laplace himself did 
not assume any variations of Newton’s 
law for moving bodies but only the finiteness 
of the velocity of propagation. He was 
thus led to apply a sort of an aberration 
principle j but his results were completely 
against all observed values in planetary 
perturbations. Assuming I) the velocity 
of propagation of gravitation equal to e the 
velocity of light, his theory did not correctly 
give the advance of Mercury’s perilielion and, 
in addition, gave a secular variation of the 
mean longitude contrary to observation. An 
attempt to bring down this secular variation 
to the observed value necessitated the 
assumption that I) --500 c. It was later 
shown by Lehmann-Filhi^-s^^ that such an 
attempt in the case of the perturbation of 
the moon’s longitude required the assump- 
tion for I) a value nearly a million times e. 

Coming now to theories which assume 
both the finiteness of D and a modification 
of Newton’s law we have the theories of 
Weber, Riemann, Gauss, Neumann, Clausius, 
Anding and Gerber. On the unsatisfactory 
nature of the first five theories reference 
may be made to the sources^” mentioned 
above and we might confine our attention to 


10 Compics Rcndiis, 1908, 147, 853-56. 

11 Electrical World, 1912, 59, 307-11. 

1- See for e.g., J. Frenkel, “ Introduction to Wave 
Mechanics,” wlio uses the word ‘gravons’. 

12 Mec. cqL, 4, Livre. X, Chap 7. 

1^ See (8) above, §§ 20 and 21-24. Also S. Oppen- 
heim, Article on “ Kritik des Newtonschen Gravitations- 
gesetzes,” Bincy. Math. Wiss., VI 2, 22, ^ 31, 152—58; 
also F. Tisserand, Mec. cel., 4, Chapter 28. 

i--^ Mmichen, Ber., 1895, 25, 371. 

12 See references (.8) and (14) above. 


the last two, specially to Gerber’s theory 
which bears a great resemblance to Sulaiman’s 
work. Anding^^ substituted for the Keple- 
rian equations of motion the following 
equations 

d^x fix fi X dr 
dt^ c dt ’ 

dry , __ ft y dr 

dt- c dt 

in order to explain the perihelion advance of 
Mercury, but these give rise, in addition, to 
a large perturbation in the eccentricity 
which is quite contrary to observation. 
Gerber^^ started with an expression for the 
potential in the form 


P = Ti-niimo 


r 


1 


D 


dr 

dt 


a 


and determined the constant a in order 
that the perihelion advance thus given 
may equal the observational value 
which he took 41". 25 per century (with 
D=c). He thus obtained two possible 
values of a, uic., a^—2 and aj= ~3 and 
assumed the former value for his correction 
to Newton’s law. It is remarkable that the 
other value ~3 gives Sulaiman’s law 
if we observe that it is derivable from the 
above potential, remembering that Sulai- 
maii's correction factor does not depend on r. 
The criticisms levelled against Gerber’s 
theory therefore apply to Sulaiman’s theory 
equally well and reference in this connection 
might be made to the remarks of Seeliger,^^ 
Laue^® and Oppenheim.-^ Any one wdio 
has worked in the perturbation theory 
of celestial mechanics know^s quite w'ell that 
modifications of the Newtonian law intro- 
duced to explain a certain anomaly give rise 
to unforeseen perturbations in other elements 
of the planetary orbit. This is exactly 
what happens with Gerber’s theory which, 
like the theory of Anding, gives unwanted 
perturbations in the eccentricity or 
alternatively an assumption that D is nearly 
lO^c. We should therefore expect similar 
absurdities to arise in Sulaiman’s theory and 
this has been confirmed by Hamilton wdio has 
shown that this theory give.s an yearly 
increase of eccentricity equal to 0-0026 


Astr. Nachr., 1924, 220, 353-60. 

Ann. d. Phys., 1917, 52, 415. 

19 Ibid., 53, 3i and 54, 38. 

29 Ibid., 53,. 214. Also Article on “Relatlvitatstheorie” 
by W. Pauli in Eucy. Math. Whs., V, 19, |58, 732. 

21 Ann. d, Phys., 53, 163. 
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which means that Mercury goes off in a 
parabolic orbit within about three centuries ! 
Alternatively an attempt to bring down this 
perturbation in eccentricity to Hewcomb’s 
value of ( — 4 • 3 + 2 • 5 X 10'®) per year requires 
the assumption x lO'^c ! 

It would not be out of place to mention 
here other theories relating to the advance 
of Mercury’s perihelion. We have Asaph 
Hall’s^® alteration of the law of Newtonian 

attraction from to which gives 

the required perilielion advance if 8 be 
put equal to ()• 0000001 1> but, apart from its 
arbitrary nature, it gives a movement of 135" 
in the apse of the Moon which is negatived 
by observation. Again the assumption of 
the oblateness of the Sun^® explains the 
perihelion advance but gives very large 
perturbations of the inclination of Mercury’s 
orbit. Finally the zodiacal theory of light^* 
also gives rise to unwanted perturbations. 
One is therefore led, almost by a process of 
exhaustion, to Einstein’s theory whicli by 
its very nature does not give any perturba- 
tions. 

(&) Gravitational Deflection of Light . — The 
author’s derivation for the deflection of 
light of a value equal to -1/3 times the 
Einstein value can only be described as truly 
amazing ! He states (Oh. 1, p. 4) that Gerber’s 
equation does not yield the value for the 
deflection which is certainly true and the 
same shorrld also be true of Sulaiman’s 
equations if properly handled. His method 
consists in taking the equation 


as the differential equation of the path of a 
light particle in a gravitational field. This 
equation is the relativity equation for the 
path of a material particle and in Sulaiman’s 
theory it is only an approximate equation 
"the third approximation) there being- 
approximations of four higher orders. The 
general equations of Sulaiman’s theory are 
obtained by treating v {velocity of the 
particle) as small compared with I) and 
consequently neglecting higher powers of 

( ^ first. It is therefore 

VI) dt J 

obvious that when one is dealing with the 


Astr. Joitntal^ 14, 45. 

See A. C. D. Crommelin, IVature, 1920-21, 106, 

788- 

2^ See H. Jeffrey’s MM.R.A.S., 80, 138, 


motion of a particle whose velocity is I) itself 
(?*.<?., a light particle, since D is taken equal 
to 6'), it is wrong to start with an approximate 
equation. The author himself sees the need 
of this when he is dealing with the motion 
of an electron in connection with his expla- 
nation of the hne structure of spectral lines 
(Oh. 5, p. 258). The straightforward thing 
to do in this case is to write down the equa- 
tions of motion, ab initio using the relation 
v=T) and when this is done with the equa- 
tions in Sec. 5, Ch. 1, p. 9, we easily obtain 
the equation to the path of the light particle 



that is, a straight line showing that there is 
no deflection for a light particle in a gravita- 
tional field 1 This could also be (qualita- 
tively verified from Siilaiman’s law of attrac- 
tion, viz,^ 


— ~ (l — vID'f by putting v = D 

and is in consonance with what Gerber’s 
equations can give for the deflection. Tims 
while on the old pure Newtonian theory 
we could deduce a deflection at least equal 
to half the Einstein value, this generalisation 
by Sulaiman yields no deflection at all ! 

Assuming for a moment tliat (3.1) correctly 
gives the path of a light particle, the author 
still fails to justify his flnal result, for when 

(IB 

he states (Ch. 2, p. 25) that can never 

exceed the tangential velocity c, he assumes 
unconsciously that the tangential velocity 
is constant, but this cannot certainly be 
true. Even in the derivation of the deflec- 
tion on Newtonian mechanics c is assumed 
to be the velocity at infinity of the light 

particle. The assumption of a constant 

tangential velocity is equivalent to taking 
the central orbit as circular and it becomes 
meaningless to talk of the deflection as the 
angle between the asymptotes of the orbit. 
vSuch circular orbits^^ are also i3ossible for 
light particles according to general relativity 
but they are excluded^® for purposes of 

obtaining the deflection. 

There is a third mistake in this derivation 
of the deflection. By showing that the least 
value of the expression on the right hand 

side of (3.1) is (D = c) the conclusion 


25 D. Hilbert, GoU. Nachr., 19i7, 73-75. 

2® Laae, “Relativitpstheorie,” Bd. 2, |24, 224-27. 
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is drawn that the deflection is exactly 4/3 
times the Einstein value, but the correct 
conclusion to draw is that it is at least 4/3 
that value. In a case like tliis where observa- 
tional veriflcation is essential one would 
naturally enquire what would be the 
maximum deflection possible, but the work 
is silent on this point ! 

(c) Bliift of Speetral Lines , — No remarks 
appear to be necessary in this case for, 
according to the author’s own showing, the 
^•corrections provided by the 'New Relativity’ 
are not appreciably large and the value of 
the ratio is the same as Einstein’s” for 
spectral lines in the solar spectrum. For 
planetary spectra he remarks, "Unfortunately 
the ratios for the planets are too small as 
compared to that of the Sun and the more 
accurate formulae cannot give any better 
results at present.” 

Having examined the achievements of 
this 'New Relativity’ in the three crucial 
tests, we can well conclude by saying that 
no one would seriously think of adopting 
it as an alternative to the general theory of 
relativity for the explanation of gravitational 
phenomena. 

§ 4. Special Rfxativity. {a) Relative 
Velocity . — The author enunciates his 'first 
universal x^rinciple' as follows (Ch.5, p. 247) : 

The relative velocity v between two 
bodies moving with velocities u and v\ 
measured by employing a messenger travelling 
until a velocity D in a to-and-fro journey ^ is 
given by the fornnda 

r _ _ E(D -f-v' ^ 

v' —u (D-fr') (D — u) 


and claims that this formula is more general 
than the corresponding formula of special 
relativity 


by showing that (4.2) is an approximation 
obtained from (4.1) by neglecting terms 
like {v'hi~-v''iV)/iVj etc. 

It is difficult to see how a correspondence 
coulrl be established betw'een (4.1) and 
(4.2) if it be noted tliat in the derivation of 
(4.1) the notions of absolute space and 
absolute time are retained while these are 
foreign to relativity. (4.1) applies even to 
the case where u and v' are velocities relative 
to an observer who is at rest in his own 
system, while in such a case both classical 
and relativistic kinematics give v'—u for 


the relative velocity. As an exami)le of 
confused thinking it is hard to find anywhere 
in relativistic literature a parallel to the 
author’s derivation of equation (4.1). An 
absolute distance between two moving points 
is assumed as r independent of all measure- 
ment and on this are made to dex)end 
a real and an apparent distance. This leads 
on to the notions of absolutely real relative 
velocities, apparently real relative velocities 
and really apparent relative velocities ! Let 
us however assume that (4.1) actually 
corresponds to the relativistic equation (4.2). 
We can then deduce some absurd conse- 
quences. 

(i) Putting v'=J)-=c in (4.1) we deduce 
v=c~u!2 while classical kinematics gives 
v=:o —u and relativity gives v—c. We can 
therefore describe the Sulaiman kinematics 
as a sort of a hybrid form or as a sort of 
a semi-emission theory similar to the emission 
theory of Ritz.^^ Sulaiman’s kinematics 
founders therefore on the rock of de Sitter’s 
binary star tesU® as all other emission theories 
do. 

(ii) Formula (4.1) looks superficially like a 
generalisation of Einstein’s formula for addi- 
tion of velocities and the author applies 
it to derive Fresnel’s formula for the dragging 
coefficient and claims to have obtained a 
better approximation than the usual expres- 
sion 


= .. ..(. 1 . 3 ) 

where ef is the velocity of light in moving 
water, c^^clpi the velocity in stationary 
water and u the velocity of the water. The 
corresponding expression deduced from (4.1) 
reads 




(4.4) 


The actual reduction of (-I.!) to an equation 
of the same form as (4.3) (wliich the author 
has not carried out) gives after a slight 
siraiflification 




4.3) gives for the second 
the value of 


In the case of w'ater 
term on its right hand side 
0 *44 It wffiich has been well confirmed by the 


An?i. de. Chim. ct P/iys.^ 1908, 13, 145. 

Proc. Amsterdam Acad., 1913, 15, 1297 and 1913, 
16 , 395. 
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experiments of Fizeatf® and tlie later very 
accurate researches of Zeeman.®*' On the other 
hand forrnnla (4.5) gives in the same case 
the absurdly high value of 0 - 6 <S 7 .fc which is 
contrary to all observational results. 

We can therefore safely dismiss as idle 
speculation all the results derived on the 
basis of this ‘universal principle’ and in 
particular the ridiculous analogues to Lorentz 
transformations on pp. 247-48, Oh. 5, between 
two moving systems which have a common 
time ! 

(b) The Principle of Aberration (Ch. 5, 
p. 251). — This principle which follows as a 
consequence of the finiteness of the velocity 
of propagation of a force has been mentioned 
already in connection with Laplace’s theory 
of gravitation and is made extensive use of 
by the author who takes it as his second 
universal principle. According to him it is 
merely the necessary result of the compound- 
ing of two dynamical velocities, but it is 
difficult to see any justification for the reduc- 
tion in the intemsity of force along its ap- 
parent direction. It really makes no sense 
to say that when the velocity of flow is B, 
the effective component of force observed 
along the apparent direction is IJ cos a. 
There is an utter confusion here between 
velocity and force. This confusion is also 
responsible for the meaningless phrase ''the 
velocity of light on a body moving ivitli velocity. v'\ 
The claim of universality of application 
of this principle is belied by assuming that 
in the case of light the velocity is reduced 
while in other cases the intensity of force is 
changed (for example H in the explanation 
of Bucherer’s experiment). There is yet 
another inconsistency in the application of 
this aberration principle to the case of 
“gravitons”. The universality claimed would 
certainly require the modification in l^Tewton’s 

II f 

law of attraction to be — ^ ■ ( 1 + ) 


leading on to Gerber’s equations, but the 




author uses, instead, the factor 

deduced from special consideration of 
^graviton’ pulls. 

In his explanation of Minkowski’s equation 
and of the possibility of velocities exceeding 
that of light the equations made use of are 

CjL — C cos CL 

tan a — vjo J 
where c^ the apparent velocity of light has 


^4-6) 


Cotnpies Reridus^ 1851, 33, 349. 

Amsterdam Proceedings^ 1914, 23, 245; 1915, 24, 1$. 


its direction perpendicular to that of v and 
a is the angle of aberration. If, as the 
author states,- the principle of aberration is 
merely the result of compounding dynamical 
velocities it is impossible to see how both the 
equations in (4.6) could be simultaneously 
true. It is on the basis of such ‘flawless’ 
mathematics that the possibility of velocities 
up to oo is deduced and one might well 
suggest to the author the derivation of his 
first universal principle when one of the 
bodies is moving with such a velocity, for 
example a velocity greater than that of the 
messenger employed. 

(c) MudisClson and Morley Experiment . — 
The explanation offered is briefly as follow^'s: — 
Time of longitudinal journey 


C-^-'V c—v 


Time of transverse journey 

= -7,.-.r=^ •• .. (-l-Sj 

MC- — V- 

where Ci is fhe same quantity as in (4.6), 
Hence the difference in times 
2le 21 


C—v- 

2lc 



v'e- — 2v- 


iising (4-6) 


= — ^'( 7 ^ nearly, 

rvhii^h cannot be detected by experiment. 

By using the author’s own ‘uniTersal 
principles’ it can easily be shown that this 
explanation is untenable. For, according: 
to the first universal principle of relative 
velocities, (4.7) should be replaced by 

-f I = — . , (-1.-9) 

c—v, 2 c-\-vl2 c" — v-|-^ 

Again (4.8) is obtained by a wrong applica- 
tion of the second universal principle accord- 
ing to which the effect of a finite velocity of 
flow is the same as if the body -were stationary 
and the direction of flow were shifted forward 
by an angle a and the velocity changed from 
c to c,. it is therefore w'rong to again com- 
pound (‘1 with V and hence (4.8) should he 
replaced by 


21 _ 21 _ 

Oj Vc" — V' 

Hence the difference in times 
_ 2lo _ 21 

c^-iCji Vc® — v' 


.. (4-10) 


I V- 

e ' 17 
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which can certainly be measured but is 
contradicted by the null result of the Michel- 
son-Morley experiment, 

{d) Fine Stnichire of Spectral Lines . — The 
author has not derived the formula for fine 
structure on the basis of his own theory but 
only talked about in a certain hazy way 
which tends to suggest that he is unaware 
of the methods of even the old Bohr-quantum 
theory. One would naturally start with 
the proper expression for the Hamiltonian, 
then set up the Hamilton- Jacobi equation 
and introduce the angle and action variables, 
the quantum conditions being derived by 
equating the non-degenerate action variables 
to integral multiples of Planck’s constant. 
hTothing of the sort is done here and it is 
suggested that the same equations of New- 
tonian form as used for planetary orbits 
should be employed with the retentio-n of 

the term ^ and the reader is left 

to proceed as best as he can with the help of 
the third universal principle which deals with 
the force acting on a spinning spherical 
shell. It is really a complete mystery what 
this universal principle has got to do with 
the motion of an electron in a central field 
of force and where this spinning spherical 
shell comes into the picture. In the absence 
of any quantitative results, it is impossible 
to attach any weight to the author’s explana- 
tions. 


§ 5. CosswoLOGY. We may well spare 
the author the joy of his profound cosmo- 
logical speculations and trenchant criticism 
of other cosmological theories and proceed to 
examine those positive results of his theory 
which are expressed in a mathematical form. 
The only such result is the derivation of 
Plubble’s famous velocity-distance law on the 
basis of the author’s emission theory of 
matter and the conclusion therefrom that 
not only velocities of recession of nebula? but 
also velocities ot approach are possible. 
The fundamental equation is 


d-E ^ dR 
df dt 


.. (5-1) 


where E may be measured in any direction 


and from any origin and y — n being 

o 

the number of gravitons emitted from unit 
mass per unit time and /x the mass of each 
graviton. From (5 . 1) we obtain by integration 

4f-,E + A. .. ..(o.J) 


which is the expression for the velocity- 


distance law. From (5.1) also follows a 
cosmological principle that the relation of 
acceleration and velocity presents the same 
picture to all observers. It might be 
observed, in passing, that this cosmological 
principle can be considered as a particular 
form of Milne’s principle of equivalent 
observers. On the basis of (5 .2) it is claimed 
that velocities of recession and approach are 
both possible. 

It might be remarked in the first place that 
the deep-lying velocity-distance proportion- 
ality could be very simply deduced^^ from 
pure classical Icinematic considerations only 
on the basis of a cosmological principle 
of equivalent observers of the type derived 
by the author himself. Even in relativistic 
cosmology it is a simple deduction®^ from 
the form of the metric assumed in non-static 
models of the Universe. It appears there- 
fore that it is quite redundant for the pur- 
poses of deriving Hubble’s law to invoke the 
aid of an emission theory of matter which 
calls to aid supernatural agencies for the 
production of gravitons by the explosion of a 
sub-atomic shell. 

It is again wrong to say that (5.2) explains 
both recession and apiuoach. For, since 
E can be measured in any direction and 
from any origin, a simple change or origin 
reduces (5.2) to the equivalent form 
dR 


dt 


— yE 


(5-3) 


and y, by its very definition, is a positive 
quantity unless one w'ere to indulge in 
Schuster’s^^ “ holiday dreams ” of negative 

dR 

masses. Thus (5.31 shows that — — 

dt 

has always the same sign as E, i.e., the 
velocity is' one of recession. All the enchant- 
ing speculation about approaching and 
receding nebula? and a stable Universe are 
therefore seen to be without a foundation. 
Finally the author’s criticism of relativistic 
cosmology loses much of its force if it be 
observed that • he confines himself to the 
de Sitter static model wdiereas the trend of 
modern work®^ is in the direction of consider- 
ing non-static models as better suited to 
explain observed facts. 

Received 20th August.^ 19S5. 


B. S. M. 


E. A. Milne, Relativity, Gravitation and World 
Structure, 1935, ?§ 71-72, 73-74. 

R. C. Tolman, Relativity, Thermodynamics and 
Cosmology, 456. 

33 Nature, 1898, 58 , 367 and 618. 

3^ Tolman, ibid., Chap. X, Part IV, 445. 
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The Particle Problem in the General Theory of Relativity. 


TPr a . recent paper published in the 
^ Physical Revieiv (Vol. 48, 73), A. 

Einstein and N. Rosen have called 
attention to a possibility of accounting for 
atomic phenomena by the method of general 
relativity. Their essential idea consists in 
removing the singularities of the solutions of 
the held equations by a simple modification. 

One will then have to treat physical space 
as consisting of two congruent slieets, the 
particle (neutral or electrical) being inter- 
preted as a portion of space connecting the 
two sheets, Te., as a kind of bridge. The 
determinant of the components of the 
metric tensor vanishes at the surface of 
contact of the two sheets. Next, they recog- 
nise in the postulate of relativity which states 
that the motion of a particle takes place along 
a geodesic, a defect that the field and motion 
have been separated out. Einstein and 
Rosen regard that the concepts of particle 
and motion have to be treated as a part of 
the field itself. If there are several particles 
present, one should find a solution free from 
singularities of the space consisting of two 
sheets connected by many bridges if he 
adopts the above point of view. However, 
one cannot say whether regular solutions 
with more than one bridge exist at all. 

The new field equations adopted by Ein- 
stein and Rosen are 

instead of the old equations. This adoption 
would remove the singularities caused in the 
field equations by the vanishing of the g 
factors in the denominators of R^/. The 
regular solution for the spherically sym- 
metric static case is now 
ds^=^ —4.{u‘^+2m)d%r 

— (u‘+2w)“(d6“ + sin“d<^<i“) — dt- 

^ ^ u'+2m 

= r -- 2m 

instead of the Schwarzschild solution. 



~r-id6-+&m-9di-) -h {l-2mlr)dP 
which has a singularity for when r=2m. 
In the new solution g vanishes when u=^0, 


as gu vanishes. The space can now he 
regarded as made up of two equivalent 
sheets corresponding to ti>0 and u<0 joined 
by a plane u=0 or r=2m. Einstein and 
Rosen conceive of a bridge-like connection 
between the two sheets. They interpret it 
as a mathematical representation of an 
elementary, electrically neutral particle. This 
representation accounts for the non-existence 
of an elementary particle with negative 
mass, for one cannot regularise the ftchwarzs- 
child solution if it is so. 

Just as in the above case of pure gravita- 
tional field, Einstein and Rosen have modi- 
fied the field equations when both gravitation 
and electricity arc present by multiplying 
the field equations by the factor and 
changing the sign of T^/,. They find the 
regular solution for a static spherically 
symmetric case with an electrostatic field as 
ds^=^ — 6-/2) (d6-+sin-0fZr/r) 

ir = r- — 672 

taking m==0. Einstein and Rosen believe 
that the massless solutions are the physically 
important ones to interpret an elementary 
electrical particle. One can see that the 
above solution is free from singularities and 
that the space is divided into two congruent 
sheets and that the charge is represented hy 
a bridge betw^een the tw^o sheets. According 
to this, the most elementary electrical particle 
has no gravitating mass. 

In the conclusion, they sacq ''Neverthcdess 
one should not exclude a priori the possi- 
bility that the theory may contain the 
quantum phenomena. Thus it might turn 
out that only such regular inany-bridge 
solutions can exist for which tlie 'charges’ 
of the electrical bridges are numerically 
equal to one another and only two different 
'masses’ occur for the mass bridges, and 
for which the stationary 'motions’ are- 
subject to restrictions like those which we 
encounter in the quantum theory. In any 
case here is a possibility for a general relativ- 
istic theory of matter which is logically 
completely satisfying and which contains 
no new hypothetical elements.” 

N. S. N. 
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Diamagnetism of the Trivalent Bismuth Ion. 

The diamagnetic susceptibilities of a number 
of ions have been calculated by Pauling,^ 
Stoner, 2 Slater^ and Angus. ^ These theo- 
retical considerations have enhanced the 
interest in the experimental determinations 
of ionic susceptibilities. 

We have determined the diamagnetic 
susceptibilities of a number of trivalent 
bismuth salts by the aid of the Bhatnagar- 
Mathnr Magnetic Interference Balance.^ 
The value for for Bi+^ has been calculated 
by subtracting the value of the susceptibility 
of the negative ion from the experimentally 
determined value of the molecular suscepti- 
bilities of the salts. 

Most of the values of for the negative 
ions have been taken from Kido’s careful 
investigations.® For CT, the value 19-8 
as experimentally determined in this labora- 
tory’^ has been used. The ^ values for 
(PO4)'", 0", and S" have been taken from the 
International Critical Tables ; the value of 
(CrOJ" has been calculated from that of 
IIoCr 04 and the value for the citrate ion has 
been calculated from the values of X for 
carbon, hydrogen and oxygen atoms as 
given in the International Critical Tables. 


The results obtained are shown in the 
table below. 


Salt 

-X^xlO® 

1 

X 

1—1 

0 

— XaX 10 “ 

for 'Bi+ ^ 

Bismuth oxide Bi 203 

0*170 

79*22 

42-20 

Bismuth hydroxide 
BilOlDs 

0*253 

65*78 

40-28 

Bismuth trichloride 
IECI 3 . . 

0*316 

99*65 

40*10 

Bismuth tribromide 
BiBi-H 

0*328 

146*94 

42-84 

Bismuth triiodide Bils 

0*340 

200*53 

40*93 

Bismuth sulphide 

BLSa 

0*240 

123-40 

38*45 

Bismuth phosphate 
BiP04 .. 

0*254 

77*22 

41-72 

Bismuth sulphate 
Bi2(S04)3 

0*282 

199*14 

41-07 

Bismuth chromate 
Bi2(Cr04)3 

— 0*202 

—154*33 

43-45 

Bismuth citrate 
BiCcH^OT 

0*302 

120*20 

41-38 


The value of X forBi+® has been calculated 
by Angus. The value for Bi+^ which is the 
commonest bismuth ion does not seem to 
have been calculated by either the Slater or 
the Angus method. In view of the experi- 
mental data available, we have calculated 
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tlie theoretical value of X for Bi+® by the 
Slater method, as a comparison of the 
theoretical and the experimental values 
should be of considerable interest. 


The gram atomic susceptibility Xa is given 
by the expression : 


Xa = 


y vr- 


( 1 ) 


According to Slater, the values of are 
given by 

(n')WdA-)0^' + l) ^9^ 

7’ — X To • • • • 

(z-sf 

The values of Xa can therefore be obtained 


according to equation (1) by summing over 
all the electrons remembering that in 
(2) is given as a multiple of ao- where uq is the 
radius of the innermost orbit in hydrogen 
{a.QZ= *528 xlO"^). This gives 

^^■^ 0-790 ^ 




(3) 


Calculating the values of for different 
electronic groups in Ei + ^ and summing up, 
the value of is found to be 55*448. 
Substituting this value in (3) the atomic 
diamagnetic susceptibility of Bi*^^ comes to 
be 43*8xl0“«. 


The value of Xa for 'Bi+3 has been experi- 
mentally found to be 41 -24 and is in close 
agreement with the theoretical value 43*8 
calculated according to Slater’s method. 
Angus has introduced a slight modification 
in Slater’s formula for evaluating the effective 
nuclear charge. This modification has the 
effect of lowering the calculated value for 
susceptibility and would bring it in closer 
agreement with the experimental value. 

S. S. Bhatnagar. 

Bhim Sain Bahl. 
University Chemical Laboratories, 
University of the Punjab, 

Lahore. 

September 4, 1935. 


^ Pauling, Proc. Poy. Soc.^ 1927, A 114, 181. 

“ Stoner, Pjvc. Leeds Phil. Soc., 1929, 1, 484. 

^ Slater, Phys. Rev., 1930, 36, 57. 

^ Angus, Proc. Roy. Soc., 1932, A 136, 569-578. 

^ Bhatnagar and Mathur, Phil. Mag., 1929, 8, 1041. 

^ Kido, Science Reports of the Tohoku Imperial 
University, Series I, Vol. XXI, No. T. 

‘ Cf Phil. Mag., 1934,18,449. 


The Emission of Fast Particles. 

As a result of a. series of experiments recently 
carried out by Entherford and others, 
it has been shown that from a number of 
radioactive elements groups of fast particles 


are often emitted. Moreover the elements 
which are supposed to emit particles of 
given velocity really give out particles of 
velocities varying over a small range. Accord- 
ingly the wnvestatistical formula deduced 
before*^ must be modified. 


From a numerical computation of the 
energy of the disintegrated a-particles, it 
can be shown that they become free at 
least at a distance 

the centre of the core. On the other hand 
the wavestatistical formula of the radius of 
the hard core gives cm., for radio- 

active substances. So we have to suppose 
that the region between and cm. 

is filled with electrically neutral particles. 
Evidently it corresponds to the neutral shell 
of Entherford. Since it is outside the 
charged core, tlie electrical force of repulsion 
is Ooulombian in this region. 


According to Entherford the shell is filled 
with polarised helium atoms. But it appears 
a more general assumption would be to 
suppose that the shell is packed with large 
numbers of a- and /S-partieles,. such that 
the net charge is zero. - The iiarticles may 
possibly circulate in a number of orbits under 
a polarisation field. Thus the neutral shell 
may he supposed to consist of a number of 
thin shells of particles. !Now as soon as 
an a-particle comes out of the core and 
passes through the shell, it wdll naturally 
interact with the circulating a- particles in tlie 
thin shells. And as a result of that an 
a-particle w’'hich was originally present in 
the shell is ejected. 

It is evident that the rate of disintegration 
is really the rate of ejection from tlie thin 
shells. The previous w'avestatistical formula 
gives the rate at wdiich the a-x>articles enter 
the shell from the hard core wdthin. Multi- 
jilying this rate by tbe number of a-x>articles 
present in an excited state in a given thin 
shell, we find for the disintegration constant*: 

A=COnSt. ~ ♦ g-2/(r(2//o —sin 2 ^/ 0 ) 

Cot^Q 


sin- 


h 


where the symbols have been explained 
in the previous paper. 


If it is supposed that the a -particles 
belonging to a particular group are all 
emitted with the mean velocity, then the 

factor sin- becomes evidently unity, 

r. 
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and the above reduces to the older wave- 
statistical formula. 

K, C. Kar. 

Physical Eesearch Laboratory, 

Presidency College, 

Calcutta, 

AugiiM 26, 1935. 


^ Rutherford, Ward and Lewis, Proc. Poy. Soc.^ 1931, 
131, 684. 

-Rutherford, Wynn- Williams and Lewis, Proc. Poy. Soc., 
1931, 133, 351. 

3 K. C. Kar and A. Ganguli, P/iiL AIon-. 1933, 16, 
1097. 

^ Kar and Ganguli. loc. cit. 

Kar and Ganguli, Curr. Sci..^ 1934, 2, 387. 


Rolf’s Graphs to Sommerfeld’s 
Attenuation Formula. 

Norton^ has recently pointed out an error 
in Eolf calculations of flat-ground attenua- 
tion of wireless waves according to Sommer- 
feld’s theory.^ Since Eolf’s graphs have 
been extensively employed in connection 
witli experimental investigations on ground- 
attenuation, it is necessary to test how far 
this error would vitiate the attenuation 
curves drawn by Eolf. 

Setting right the error, E'er ton has given 
the following empirical formula ff)r the 
attenuation factor S for small values of h : 

s= sin h e 

li 


where is Sommerfeld’s '‘numerical 
distance” and is equal to {//2 of Eolf. The 
quantities b and q are de lined by 


tan b -- 


€-\-l 


10”^"' and q=^ 


277 sin b 


6Ao- 

wliere a (expressed in e.m.ii.) is the electrical 
conductivity, ^ (expressed in e.s.u.) the 
dielectric constant of the ground, A the 
wavelength (in km.) and r the actual 
distance in km. from the transmitter. Tlie 
first term fip^^) in l^forton’s expression for 
the attenuation factor can be calculated 
from Van der Pol’s empirical formula: 

(This formula is free from the error pointed 
out by ^:^'orton.) 

In Table I we have compared the values of 
attenuation factor for different values of q 
obtained from Eolf for (1) b=5° and (2) 
with those calculated from Norton’s formula. 
The values of attenuation according to 
Van der Pol are also given in the table. 


Tabi.e I. 


b 

n 

Attenuation Factor 

Eolf 

Pol 

Norton 

5° 

3 *0 

*59 

•50 

•17 


2-0 

*70 

•61 

•61 


1 -0 

•85 

•81 

•78 


0*2 

•97 

•95 

-93 

0° 

3*1 

*5 

-19 

•19 


2 *3 

I 

•62 

•62 


1*7 

•7 

-69 

•69 


1-0 

•8 

•81 

•81 


0*1 

-9 

•92 

•92 


Eolf’s values for b—^° are slightly higher 
than those calculated from Pol and Norton. 
There, is better agreement when the values 
of q are very small. The agreement is 
perfect for Z) =0. It should be remembered 
that Van der Pol’s formula is valid only 

^TTCC 

Avhen a> — j — . A little calculation will 

show that for this condition to hold, b 
should be less than 5°. It is tlierefore 
expected that for b greater than 5°, the 
values of attenuation calculated according 
to Pol will be discrepant. 

We can therefore say that so far as we 
can test Eolf’s attenuation curves witMn 
the range of validity of the em-pirical fonmiV.v^ 
the error pointed out by Norton does not 
appear to materially alter these curves 
at least for very short distance's fro in the 
transmitter. 

Whether the peculiar features in Eolf’s 
graphs, v/iz.. the. negative attenuation and 
the 'dips’, exist according to Somnierf eld’s 
theory cannot, however, be ascertained from 
Norton’s formula. Fresh mathematical 
investigation is necessary to test these points. 

S. E. Khastgir. 

Physical I^aboratory, 

Dacca University, 

Axignst 19, 1935. 


^ Norton, Nature, June 8, 1935, 135, 955. 

2 Rolf, Proc. I. R. E., March 1930, 18, Part I. 

2 Sommerfeld, Ann. der Physik., 1909, 4, 28, 665 ; 
Alin. der. Pkysik., 1926, 81, 1135. 



156 


CURRENT SCIENCE 


[September 1935 


Influence of Magnetic Field on the 
Coefficient of Viscosity of Liquids. 

In view of the fact that Eaha and Ohattarjee^ 
have recently published a paper on the 
influence of magnetic field on the coefficient 
of viscosity of liquids, it may be of interest 
to record an earlier attempt of mine, in 1932, 
in which a similar study was undertaken by 
a different method. The observed variation 
in the coefficient of viscosity due to the 
magnetic field being much less than 0*5 per 
cent., the results of the experiment were 
considered to be indecisive. The method 
employed and the results obtained were 
however included in my M.Sc. thesis, sub- 
mitted in 1933 to the Mysore University, as 
an appendix, which runs as follows : 

Viscosity, measii^rements in a magnetic 
field. In order to formulate a theory of 
viscosity of liquids and to derive an expres- 
sion. for its temperature coefficient Andrade^ 
has made the assumption that the viscous 
force between layers in relative motion is due 
to transitory binding between molecules in 
the two layers. G. W. Stewart^ has supported 
Andrade’s view making use of the informa- 
tion derived from X-ray diffraction of liquids. 
His work has revealed the existence of 
constantly fluctuating liquid crystalline 
groups’, which are due to molecular field in 
liquids. Hence the force between successive 
layers in relative motion is due to ‘transitory 
and fluctuating crystallisation of liquid 
molecules’. 

^‘Since molecules and molecular groups 
of several substances, especially those of 
aromatic compounds, have been found to 
possess magnetic anisotropy, they might 
be expected to experience a preferential 
orientation in a magnetic field, so far as 
thermal agitation allows them to do so. 
With a view to test if such an orientation 
affects the force between successive layers 
in relative motion and thus alter its co- 
efficient of viscosity, measurements were 
carried on benzene by comparing the time 
of flow of the liquid through a constriction 
in a viscometer, when a magnetic field 
was acting at the constriction with that 
when it was not. 

^^The viscometer employed is shown in 
the figure and the constriction was a narrow 
capillary bent as shown in the figure. This 
was designed to suit the measurement in a 
magnetic field and was blown out of pyrex 


glass. The viscometer is so placed that 
the constriction lies in the narrow space 
between the poles of a Dubois magnet. 
In order that the tractive force might not 
aftect the rate of flow of the liquid, care 
was taken to see that the bulb B was well 
above the pole pieces. The 
zig-zag path of the capil- 
lary keeps the liquid for 
a long time in the field. 
Liquid was sucked until 
the bulb B and the tube 
above it were filled with 
the liquid. When the liquid 
began to flow down the 
times taken by the liquid 
to travel from the mark a 
to h were noted both when 
the magnetising current 
was on and off, a number 
of times. The total time 
taken for the flow was 3 
minutes and 15 seconds 
and in a few observations 
with the field on it 
came out as 3 minutes 
14 seconds ; but in other 
cases it was equal to 
the value in the absence of the field. It 
is inferred therefore that the magnetic 
field has no appreciable influence on the 
viscosity of a liquid. This might be due to 
a small fraction of the liquid molecules 

orienting themselves in the magnetic field. 
G. W. Stewart^ has observed that appreciable 
orientation occurs in the milky state, very 
near the melting point (116° C.), in the 
case of para-azoxyasinol and that this 

orientation becomes almost negligible when 
the temperature of clearing (134° 0.) is 
passed. An attempt will be made to conduct 
the above experiment having liquids at a 
few degrees above their melting points,” 

H. S. Venkataramiah. 

Department of Physics, 

Central College, 

Bangalore, 

August 21 ,, 


^ Ind. Jour. Phys.^ 1935, 9, 415-454. 

2 Nature, 1930, 125, 582. 

3 Nature, 1931, 125, 727. 

^ Phys. Rev., 1931, 38, 931-942. 
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The Phenomenon of Negative 
Hysteresis in Nickel. 

Procopiui has studied the influence of 
an alternating circular or longitudinal field 
on the intensity of magnetisation of Iron 
and Steel in a constant magnetising held. 
The work has been extended to tlie case 
of Soft Iron and Nickel. The specimens 
in the form of wires were first put to a 
few complete magnetisation cycles in zero 
alternating field, and ultimately left in a weak 
magnetic field, so that the magnetisation had 
a small positive value. The alternating 
field was then gradually increased to a 
convenient value and then decreased subse- 
quently. The longitudinal field was 
produced by passing an alternating current 
through a solenoid surrounding the speci- 
men, and the circular alternating field, 
by passing an alternate current through 
the substance itself. The results for nickel 
are given in Fig. 1. The circular 



....... Circular Alternating Field 

(Constant Magnetic Field — 19 *300). 

Longitudinal Alternating Field 
(Constant Magnetic Field — 19 *540). 

alternating field refers to the field at the 
periphery of the wire and was calculated 


21 

according to the formula ’H.— -—-, where 

lOr ^ 

T’ is the strength of the alternating current, 
and 'P the radius of the specimen. 

The result in the case of Soft Iron is 
essentially the same as Procopiu’s, with 
the difference that a slight hysteresis is 
noticeable even in the descending part of 
the curve, which was absent in Procopiu’s 
work. In the case of Nickel in alternating 
longitudinal field, -the effect is similar in 
nature, to that in the case of Iron, but in 
the alternating circular field, the behaviour 
of Nickel is anomalous. The curve for 
decreasing alternating field goes below that 
for the increasing field and a loop is formed 
between the two curves, thus showing 
Negative hysteresis. 

A similar effect of Negative hysteresis has 
been noticed by several workers^ in the 
Magneto-Eesistance change of Nickel and 
has been ascribed by Stierstadt^ to the 
previous magnetic treatment of the speci- 
men, but its exact nature has not been 
understood as yet. It is significant that this 
Negative hysteresis appears only when a 
current passes through Nickel, as in the 
case of the alternating circular field and not 
in the case of the alternating longitudinal 
field, where no alternating current passes 
through the specimen. The occurrence of 
the effect in the Magneto-Eesistance change, 
where again a current passes through the 
specimen, suggests that Negative hysteresis 
is connected with some aspect of the move- 
ment of conductivity electrons. Tlie effect 
is no doubt real and an intensive study of 
the phenomenon is required for throwing 
light on this anomalous behaviour of Nickel. 

The experiment was performed in the 
Physics Ijaboratory of the Patna Science 
College and my best thanks are due to the 
authorities for kind permission, specially 
to Prof. K. Prosad, i.e.s., for his constant 
interest in the work. I also wish to thank 
Dr. M. M. Sen Gupta, Senior Professor of 
Physics, Eavenshaw College, Cuttack, for 
helpful discussions. 

S. SnMivx. 

Eavenshaw College, 

Cuttack, 

September, 1935. 


^ S. Procopiu, /. (fe Ph\)siq}/e etlc Radium , 1939, 1, 
365-72. 

^ Fr. Vilbig, Arch. f. ElectrotecJuiik , 1929, 22, 19.4 ; 
Sen Gupta and Alam, lad. Jour. Phys.^ (8) 33, p. 9. 

3 0. Stierstadt, PAys, Rt-o., 1931, (2) 37, 1356. 
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Action of Trimethylene Bromide on 
Acetcnedicarboxylic Ester : A New and More 
Convenient Method of Synthesis of Ethyl 
Cyelo^h.exmie-2 : 6 -Dicarboxylate. 

Perkin^ obtained ethyl metliyldehydro- 
hexonedicarboxylate (I) by the action of 
trimethylene bromide upon Na-derivative 
of ethyl acetonedicarboxylate in alcoholic 
medium ; the corresponding' di-acid, m.p. 
185°-92°, and the mono -acid mono -ester, 
m.p. 115°. The reaction was tried in dry 
benzene suspension by heating for nearly 
100 hours at 140°-50° in sealed soda water 
bottles with the expectation that ethyl cyclo^ 
hexanone-2 : 6 -dicarboxylate, if formed under 
these conditions, would furnish a convenient 
starting material for the study of some 
1 : 3-bridge formation in the cydohexane 
molecule. The reaction mixture was sepa- 
rated into two portions — petrol soluble and 
petrol insoluble. The former, about half 
of the whole in quantity, gave a liquid, 
b.p. 142°/2 mm. along with some unreacted 
ester and ethyl aceto acetate. The ester, 
b.p. 142°/2 mm. gave on hydrolysis a dibasic 
acid, m.p. 172°, and a mono-acid mono-ester, 
m.p. 83°, agreeing in composition with 
Perkin’s compounds, which are isomeric 
with ethyl cycZohexanone-2 : 6 -dicarboxylate 
and its derivatives. From the petrol in- 
soluble portion, the phenolic lactone, m.p. 
188° ^ was isolated amongst other products 
not identified. 


o 

/\ 

cir. c.cH.,co.>Et 
I I ■ ■ 

CH-. C.CO.Et 

\ / 

CMo 

U) 



Mo— CH-CO.Et 



CHo-CM-COoEt 


(H) 


Having found the reaction of sodium or 
sodium ethoxide, upon acetone dicarboxylic 
ester is always attended with the formation 
of phenolic bodies and according to Perkin 
of compounds containing oxygen in the ring, 
it was considered desirable to try a milder 
metallic derivative. Trimethylene bromide 
reacts with the magnesium derivative of 
acetone dicarboxylic ester to yield the 
expected ethyl cycZohexanone-2 : 6-dicarboxy- 
late (II) b.p. 144°/3 mm. ; phenyl hydra- 
zone, m.p. 150°, mixed m.p. with a genuine 
sample remaining undepressed. This new 
method is more convenient to work with 
and the yield compares favourably with 
that obtained by the older method. 


This new observation as also the formation 
of a suberone derivative^ and of a cydo- 
pentanone derivative^ from Fa-derivative 
of acetone di6arboxylic ester establish 
definitely that under suitable conditions itcau 
react in the ketonic form lending itself to 
the formation of homocyclic compounds 
and not only in the enolic form as observed 
by Perkin. 

P. 0. Guha. 

F. K. Seshadrtengar. 
Department of Organic Chemistry, 

Indian Institute of Science, 

Bangalore, 

September^ 1935. 

^ /. C. s., 1887, 51, 739. 

- Jerdan, J. C. S., 1887, 71, 1106. 

Braun, Ber.^ 1913,46, 1792. 

^ Ingold, /. a S., 1928, p. 365. 


The Oxidation Products of Vasicine 
with Hydrogen Peroxide. 

Morris, Haneord atsd x\dams^ have found 
that vasicine does not react with 3% HoOo 
as stated by Ghose^ et al but does so with 
30% HoOo and on interaction at 60°-70° it 
gives a compound m.p. 214° as stated by 
Grhose et al. To this compound, they liave 
assigned the structure (I). 



N — 
1 

C 


I 

CHo 


CHOI-I 


But a second product m.p. 168° obtained 
by Ghose et al was not found and they are 
of opinion that it was an equi-molecular 
mixture of I and vasicine. 
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The strength of hydrogen peroxide stated 
by iis to be 3% was a typographical error 
for 30%. Eepeated experiments have in- 
variably yielded the substance m.p. 168° 
and the constant analytical values obtained 
after crystallisation justify the view that 
it cannot be a mixture. Under the micro- 
scope the substance has a homogeneous 
appearance. Its formula was girai by Ghose 
et al as CnHioNO ; iHoO. It is probably 
iH.O), i.e.. Co.IU.NoOa and its 


structure represented by II as it is almost 
quantitatively oxidised by H^Oo to I. 

The acetyl derivative of vasicine wa>s obtain- 
ed as an oil by Spath, contrary to Ghose et cil 
who record a m.p. 164°. It was this discre- 
pancy which at one time suggested the 
possibility of vasicine being different from 
peganine. It is gratifying to note that 
Spath, Kiiifner and Platzer^ now find the 
m.p. to be 163-164° *5 in confirmation of 
Ghose et al. Its structure can be represented 
as below : 



N 




■C Ho 
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OH 
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It is more probable that both the nitrogen atoms remain trivalent. thus : 


Vasicine 


CHo 


CHos 




N 

~CH.> 
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OH 



CO CM 


Iso-Vasicine 

T. P. Ghose. 

S. Krishna. 

K. S. K.4.RANG. 

J. K, Eay. 

University Chemical 
Laboratories, Lahore, 

Sepiemher 6, 1935. 

’ /. Jm. Chem. So:., 1935, 57, 954-. 

- Sri ish Chetn. Abstracts^ 1933, A 1, 77. 

/>Vr., 1935, 68, 935. 


Storage- Rot of Onions. 

In 1932 the attention of the senior writer 
was attracted towards this serious disease, 
whicli caused a waste of more them half to 
his onion-store. Although exceedingly com- 
mon, no mention about it is found in Butler’s 
Fungi and Disease in Plants (1918), The List 
of kSpecimens in the Mycologieal Herbarium^ 
Pusa (1921), The Fungi of India, Calcutta 


(1931),' The Fungi of Bombay (1935). The 
causal agent, an Aspergillus sp. in spite of 



(r) 


Baroda White Onions : (a) healthy, [ b] diseased, 
(c) spores of the malady through oil immersicn. 
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its existence in the soil, hasiiever'been found 
to be parasitic on the living plant. It 
attacks only the mature bulbs. Observa- 
tions taken on different modes of storage 
sliowerL the decay in (1) heaps 47 *5%, 

(2) one layer spread on rice straw 14*6%, 

(3) store in well -ventilated hanging baskets 
15%, and lastly (4) four to five onions woven 
together by their leaves and hung on a 
string 15%. Isolated cultures of the organ- 
ism showed best growth at 34°-35° C. in 
the multiple incubator. 

Walker and Murphy^ have described an 
identical rot on onions and garlics imported 
in the States from Italy. Botrytis AlUi, 
Munn. has been long known as Heck Eot 
of onions both in America and Euroije and 
is seen to attack the inflorescence. The 
Indian organism seems to differ specifically 
from the Aspergillus described from America. 
Further observations as to the mode of 
attack of the organism, its physiology and 
its response to different methods of storage 
and chemical treatments a<re continued. 

V. H. Likhite. 

G. H. Desat. 

Kesearch Laboratory, 

Agricultural Experimental Station, 

Baroda, 

Aug^csty 1935. 

^ Phytopathology ^ March 1934. 


A Somewhat Cosmopolitan Parasite — 
Loranthus longiflorus. 

With reference to the article by Mr. Sri- 
vast a va^ we wish to point out that at least 
in Hyderabad the occurrence of Loranthus 
longiflorus on the following host-plants, many 
of which to our knowledge at least have not 
been mentioned by previous writers, has long 
been recorded, but the publication - was 
detained in order to find out as many hosts 
as possible of this parasite. Mr. Srivastava 
mentions two of the new hosts which we 
have recorded. 

1. Psidiuin guayava. 

2. Melia azadirackta. 

3. . Gordia myxa. 

‘4'. Anona squamosa. 

5 . Punica granatum . 

6. Tamarindus indica (veiy rarely). 

7. Citrus aurantium. 

8. Millingtonia hortensis. 

As has been mentioned by other writers 
Loranthus is a branch parasite and flowers 
profusely about the months of June and 
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July. The following hosts of Loranthus 
longiflorus are mentioned by different 
writers. Bassia ' latifolia and Biospyros 
Melanoxylon are recorded by Partridge.^ 
Cooke^ states that it is common* on mango 
trees in Bombay and tliroughout the Konkaii. 
Duthie^ mentions that it is parasitic espe- 
cially on mango, neem and mahua. Hooker" 
mentions nothing about the host-plants of 
Loranthus. Keeble® gives a beautiful ac- 
count of the Loranthaeece of Ceylon describ- 
ing in detail the fertilization of the flower, 
mode of distribution of seeds, etc., but does 
not mention the hosts. Although this para- 
site is becoming somewhat cosmopolitan it 
is worth while recording from time to time 
in different localities on what new hosts it 
spreads. Evidently there does not seem to 
be any specialisation of hosts in this parasite. 

Hectar fills the corolla-tube in Loranthus 
longiflorus. In addition to this Keeble 
mentions that '' a drop is lodged behind the 
base of each filament between it and the 
corolla-lobes”. It attracts small insects cUid 
birds. The latter seem to be the chief 
fertilizing agents. Their gentle tap breaks 
open the corolla-lobes which were hitherto 
closed. Keeble suggests that “ this re- 
maining closed of the ripe flowers is an 
instance of close relationship, beneficial to 
both parties, between flower and fertilizer ; 
the bird knows it is worth its while to 'tap a 
new barrel ' as it were ; moreover, the 
parts of the flower are protected from the 
damaging effects of exposure to wet.” It is 
so indeed. In the majority of the Lorantha- 
cece the seeds are dispersed by the agency of 
birds and in some cases by the explosions 
of the fruits as Dr. B. Sahni^ states. Engler 
and PrantD in their account of the distri- 
bution of the seeds conclude by saying that 
'' The stickiness (of the viscin) enables some 
seeds, falling from branch to branch, to 
become attached ; on the other hand, 
birds bite up the fruits and throw away the 
seed which is surrounded by nthe - viscid 
layer ” and further that seeds often pass 
unharmed through the gut of birds and may 
then germinate. Our ' ow^n observations 
confirm much of what has been qL-upted. It 
is a very common observation that accord- 
ing to the nature of "the fruit-coat and the 
seed that birds reject the former or the 
latter- In the case of the fruit-co.at of 
LorantMis we know that it contains a lot 
of tannin, and hence it ^does not appeal to 
the birds which extract the seed with the 
pulp from the fruit and reject the coat. 
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Althougli the birds eat away the pulp and 
get rid of the seeds by wiping or striching 
their beaks against branches or other objects, 
occasionally some of them are swallowed. 
Out of these a few pass unharmed through 
the gut and germinate quite well while 
others are destroyed by the digestive juices 
in the gut. However, this fact is an estab- 
lished one that birds are responsible for the 
dissemination of seeds in Lorantlius. 

As a result of the attack of Loranthus on 
its hosts, outgrowths of considerable size 
and peculiar complicated shape result. Ulti- 
mately the host becomes almost brittle and 
falls down. Further observations are being 
made. 

M. Sayeed-ud-Din. 

M. A. Sal AM. 

Osniania University, 

Hyderabad, Deccan, 

Sejitemher, 1935. 

^ Srivastava, G. D., Ciirr, Sci., 1935, 4, 106. 

- Partridge, E. A., Forest Flora of Hyderabad^ 1911, 
343. 

^ Cooke, T., Flora of the Bombaij Presidency , 1903-08, 2. 

^ Duthie, J, F., Flora of the Upper Gan^etic Plain, 
1903-20, 2. 

^ Hooker, J. D., P'lora of British India ^ 1875-79, 4. 

0 Keeble, F. W., Trans, Linn. Soc., 1896, S2, Ft. 3. 

Sahni, Jonr, Ind, Bot. Soc., 1933, 12, 2, 96. 

® Engl er and Prautl, Die Naturlichen Pfanzenfamilien, 
Teil 3. 


Double Parasitism of Loranthus and 

; Viscim on Eugenia. 

i Loranthus is a very common parasite of 
i flowering plant all over Western India. It 
! has numerous hosts which include a number 

* of cultivated plants. The species longi- 
, florus is the commonest and is found very 
: extensively both on cultivated and wild 

plants. Visc'iim, on the other hand, is less 
; common and is usually found in thick 
forests and in shad^^- places. I have never 
seen Loranthus parasitic on Myrtace^e but 

* a case has recently been reported by Mr. 
j G. D. Srivastava^. I am therefore inclined 
J to record another case of a similar kind but 
J still more interesting. In July last I ob- 

served a Loranthus parasitic on a tall plant 
; of Eiigenia jamholana and when the speci- 
. men was collected I discovered that it has 
■ itself been parasitised by Viscum articu- 
latum^ the. Loranthus being a iDarasite 
i directly on Eugenia. 

; The parasitism of Loranthus on Myr- 
j taceas is certainly rare but such a case of 
yhQC'W.m on Loranthus and Loranthus on 


Eugenia jamholaMu is certainly very rare 
and is worth recording. Perhaps such double 
parasitism is seen in the deeper forests of 
the Thana District where this plant was 
found, but I know of no record of the kind. 

Moses Ezekiel. 

Biology Department, 

Wilson College, Bombay. 

September 4, 1935. 

1 Curr. Sci., 1935, 4, 106. 

A\B . — Since writing the above 1 saw in the Victoria 
Gardens, Bombay, Loranthus Ion y^i florus parasitic: on 
CnUisle?no)t linearis {C. coccinia, the Australian Bottle 
Ihush), a member of the family My rtace.u. This fact is 
worth noting because Callisteuion is an introtlaced garden 
plant, and more so because this garden is remarka])ly free 
from Loranthus parasites, this case being one of the very 
few’- in the garden. 

Septe7}iber M. EZEKIKL. 


Chromosome Numbers in Two Species 
of Hibiscus (H. sabdarlffa L. and 
H. cannahinus L).'"'' 

The genus Hibiscus belongs to the fairly big 
family of Malvaceae which includes a great, 
many familiar plants of cultivation, notably 
cotton. Cytological work on this economi- 
cally important family is receiving greater 
attention in recent times and the work of 
Davie (1934)^ gives a comprehensive survey 
of results obtained. While the cytology of 
the genus Gossypium has been worked' out 
in some detail by several authors that of 
other genera has not received so much 
attention. In the genus Hibiscus itself only 
nine species have been examined for their 
chromosome numbers which reveals poly- 
ploidy with high chromosome numbers. 
The author, while at Pusa, examined cyto- 
logically two other species, namely H. 
sabdarlffa and H. cannahinus for tlieir 
chromosome numbers and the results are 
embodied in this note. 

Root tips of a pure line of IJ . ca7inabinus 
and several varieties of H. sabdariffa were 
fixed in Allen’s modification of Bonin’s 
fluids at different times of the day and after 
the usual dehydration, clearing, and embed- 
ding, cut into sections from 10-12/x tliiek 
and stained with Haidenhain’s Hsematoxylin. 
Drawings were made with the aid of a 
camera lucida at a magnification of 2500. 
It was found that under conditions obtaining 
at Pusa, cell divisions started as early as 
10 A.M. and continued till 3 p.m. with a 
maximum phase in the middle, after which 
there was a cessation and a renewed activity 
{Continued on p. 175.) 
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T T is now sixty-seven years since the 
British Association enjoyed the 
hospitality of the city of Norwich, a privilege 
which is being renewed to-day under the 
most happy auspices. 

At that meeting we find the scientific 
community was particularly interested in 
underground temperatures and tidal pheno- 
mena, in the application of the spectroscope 
to celestial objects, and in the discovery of 
the oldest Cambrian fossils and the earliest 
fossil mammals then known. Many papers 
were read on local natural history, including 
tliose on Norfolk farming and the drainage 
of the County and of the Fens. 

In his address at the meeting the 
President, Sir Joseph D. Hooker, made 
special reference to the work of Charles 
Darwin : not to the (>rigin of Species which 
had been acrimoniously discussed by the 
Association on previous occasions, and 
notably at Oxford in 1860, but to some of 
the work that followed. 

It should be remembered that Hooker 
was one of the three scientific men, represent- 
ing botany, zoology and geology, whom 
Darwin had selected as judges with whose 
opinion on the soundness of his theory of 
the origin of s])ecies he would be content. 
Tlie others were Huxley and Lyell ; and 
of tbe three Lyell w as tlie hardest to convince, 
chiefly because the record of life in the past 
then furnished by the rocks was manifestly 
so incomplete and unsatisfactory tliat its 
evidence was insufficient to warrant a definite 
verdict. 

Lyell had set out to "treat of such features 
of tbe economy of existing nature, animate 
and inanimate, as are illustrative of geology,’ 
and to make ‘an investigation of the perma- 
nent effects of causes now in action which 
may serve as records to after ages of the 
present condition of the earth and its inhabi- 
tants.’ By laborious study of the work of 
others, and by his own extensive travel and 


research, he had been able to enunciate, for 
the inorganic vmrld, the principle of uni- 
formitarianism, which in its original form 
we ow'e to Hutton. This principle involved 
that the history revealed by the rocks 
should be read as the effect of the slow but 
continuous operation of causes, most of them 
small, such as could be seen in action in 
some part or other of the world to-day. 
This was vSet in opposition to the opinion of 
the older geologists who had postulated a 
succession of catastrophes which, by flood, 
fire and convulsion, had periodically wrecked 
the world and destroyed its inhabitants ; 
each catastrophe necessitating a new creation 
to provide the succession of life on the 
earth as it then was known. 

But in the organic world Lyell, like Hutton, 
had failed to detect any analogous principle, 
and, as he rejected all the theories of trans- 
mutation of species then in vogue, he had 
to accept their absolute fixity ; and to 
suppose that, as species became extinct 
one after another, replacement by special 
creations followed. And yet the reading 
to-day of the chapters devoted to this 
branch in the earlier editions of Lyell’s great 
work produces the haunting feeling that a 
better explanation had only just eluded 
him. It was the story revealed in LyelFs 
work, Darwin tells us, the new conception 
that the earth had been in existence for vast 
feons of time, the proof that it has been 
continuously peopled by animals and plants, 
and that these had steadfastly advanced 
and improved throughout that time, which 
showed him the necessity for an explanation 
of the progression of life, and gave him the 
first hints of his theory. ^Then he had 
enunciated this he was enabled to repay his 
master with the principle of organic evolu- 
tion, which brought changes in the animate 
world into harmony with those of the in- 
animate. 

His Anticpiviiy of Man shows that by 
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1863 Tjyell liacl become a convert, and he 
afterwai'ds rewrote miicti of the second 
volume of his Frmciplen accepting the new 
point of view. This change earned from 
Hooker a testimonial in the 1868 address 
wJiieh, if not unique, must certainly be one 
of the most magjiificent ever awarded to 
a scientitic work : 

• 1 know no brighter exnmplo of heroism, of 
its kin 1, tlian this, of an author tlnis abandoning, 
late in life, a theory which he had regarded as 
one of tlic foundation stones of a work that had 
given liim the lu^-hest position attainable 
amongst conti-mporary scientific writers. WMI 
may he be proud of a supeistructuro, liaised on 
the foundation of an insecure doctrine, when he 
finds that he can underpin it an«l substitute a 
new foundation : and, after all is finished, survey 
his edi.ice, not only more secure, but more har- 
monious in proiooriions than before.’ 

Although inlinitely richer than when 
Darwin wrote, tlie Geological Hecord still 
is, and must from its very nature remain, 
imperfect. Every major group of animal 
life but the vertebrates is represented in the 
Cambrian fauna, and the scant relies that 
have been recovered from earlier rocks 
give very little idea of what had gone before, 
and no evidence whatever as to the begin- 
nings of life. 

But, from Cambrian time onward the 
chain of life is continuous and unbroken. 
Type after type has arisen, flourislied and 
attained dominion. Borne of them have 
met extinction in the heyday of their deve- 
lopment ; others have slowly dwmdled away ; 
others, again, have not finished their dowm- 
hill journey, or are still advancing to their 
climax. 

Study of the succession of rocks and the 
organisms contained in them, in every case 
in which evidence is snihciently abundant 
and particularly among the vertebrates and 
in the later stages of geological history, has 
now revealed that the great majority of 
species show close affinities with those which 
preceded and with those which followed 
them ; that, indeed, they have been derived 
from their predecessors and gave origin to 
their successors. We may now fairly claim 
that palaeontology has lifted the theory of 
evolution of organisms from the limbo of 
hypothesis into a fact completelj^ demon- 
strated bj^ the integral chain of life which 
links the animals and plants of to-day with 
the earliest of their forerunners of the most 
remote past. 

Eurther, the rocks themselves 3 neld proof 
of the geograx)hical changes undergone by 
the earth duidng its physical history ; and 


indicate with perfect clearness that these 
changes have been so closely attendant on 
variation in life, and the incoming of new 
species, that it is impossible to deny a 
relation of cause and effect. 

Indeed, when we realise the delicate 
adjustment of all life to the four elements 
of the ancients which en%uron it, air, water, 
earth and hre ; to their composition, inter- 
relationships and circulation ; it is perhaps 
one of the most remarkable facts established 
by geology that, in spite of the physical 
changes which w'c know to have occurred, 
the chain of life has never snapped in all 
the hundreds of millions of years through 
which its history has been traced. 

The physical changes with which Lyell and 
his successors were most closely concerned 
were, firstly, the formation of stratified rocks 
on horizontal sea-floors, situated in what 
is now often the interior of continents, 
far removed from the oceans of the present 
day, and thus indicating important and 
repeated changes in the position of land and 
water ; and, secondly, the deformation of 
these flat deposits till they were rucked and 
ridged to build the mountain ranges. 

Before and since Lyell’s time geologists 
have devoted themselves to working out 
the exact and detailed succession of these 
stratified rocks, translating their sequence 
into history and their characters into terms 
of geography ; the succession of physical 
conditions prevailing at the time of their 
formation. Further, although animals and 
plants migrate from place to place, the 
time occupied by the migrations of suitable 
forms is so negligible when compared with 
the length of the chapters of geological 
history that their fossil remains have proved 
to be the best means for correlating strata 
over broad stretches of the earth’s surface. 
This correlation has converted the fragments 
of local history thus revealed into at least 
the outlines of the geological story of the 
world. 

It was not till 1885, however, that the 
accumulation of data of this type wms 
sufficient to enable the great geologist, 
Suess, an Austrian but born in this countrj^, 
to assemble and correlate them, and to 
deduce from them further principles which 
have been the mainstay and inspiration of 
his successors. We owe to Hertha Sollas 
and her father the rendering of this great 
work, The Face of the Fartli, into English ; 
and to Emmanuel de Margerie and his 
colleagues a French translation enriched 
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witli a magnificent series of maps and sec- 
tions such as could only have been brought 
together by one with the most remarkable 
bibliographic knowledge ; a veritable recen- 
sion of the original. 

The nature and associations and the 
distribution in time and space of modern 
changes in the relative levels of land and 
sea, as detected at sea-margins and by 
altitude survey, and of older changes 
betrayed by such evidence as submerged 
forests and raised beaches, had convinced 
geologists that the unstable element was not 
the fickle and mobile sea, but the solid if 
elastic earth-crust. They naturally applied 
the same explanation to those encroach- 
ments of the sea in the past which had 
resulted in the formation of our stratified 
rocks. But while some investigators were 
content with one form of movement — that 
due to lateral pressure — to explain both the 
formation of mountains and the rise and fall 
of the land, others called in a different cause 
for the latter. Without entering into a 
discussion of causes it may be well for us to 
distinguish the erogenic or mountain-forming 
from the epeirogenic or continental move- 
ment. 

The evidence collected by Suess proved 
that these last great land and sea changes 
had occurred simultaneously over wdiole 
continents or even wider regions. Such 
great submergences as those to which the 
Cambrian Eocks, the Oxford Clay and the 
Chalk are due were of this character ; while, 
in between, there came times of broad 
expansions of continental land and regressions 
of the sea. These changes were in his view 
on far too grand a scale to be compared with, 
or explained by, the trivial upheavals and 
depressions of land margins of the present 
day, which he showed could mostly be 
correlated with volcanoes or earthquakes, 
or with such incidents as the imposition or 
relief of ice-sheets on an elastic crust in 
connexion with glacial conditions. 

It became necessary for him to replace 
or supplement oscillations of the earth-crust 
by a world -wide periodic ebb and flow of the 
oceans, to and from the continents ; positive 
movements of transgression carrying the 
sea and its deposits over the lands, drowning 
them and their features under tens or hun- 
dreds of fathoms of water ; and negative 
movements or regressions when the oceans 
retreated to the deeps, leaving the continents 
bare or encrusted with recently formed 
^edimeutSt 


Although the facts cried out for this 
generalisation Suess was at a loss to supply 
any mechanism competent to j^roduce the 
wonderful rhythm. The problem was diifl- 
cult because a liquid must maintain a 
horizontal, i.c., an equipotential, surface. 
It was manifestly impossible to withdraw 
from the earth, and later to replace upon it, 
the vast quantity of water that would be 
rec(uired ; and, though a shifted water-level, 
or even a varied water-surface relative to 
the continents, might be caused by polar 
ice-caps, by redistribution of the continents 
carrying their local effects on gravitation, 
by variations in the rate of the earth's 
rotation, or other far-reaching causes, none 
of these would supply an explanation that 
fitted all the facts. Eegressions of the sea 
could be to some extent explained if Suess ’s 
main postulate, that the great ocean basins 
had been slowly sinking throughout geological 
time, were granted. But this explanation 
only rendered more impotent the raising of 
ocean levels by deposits of sediment, and this 
was almost the only valid cause for trans- 
gressions that he had been able to suggest. 

Further, it is not possible to ignore the 
definite relationship that exists between the 
pulsation of the oceans and the raising of 
mountains by lateral or tangential stress. 
Periods of positive movement or advance of 
the seas were times of comparative tran- 
quillity, when tangential pressure was in 
abeyance. Periods of negative movement 
and retreat were invariably marked by the 
operation of great stresses by which the 
earth's face was ridged and wrinkled in the 
throes of mountain-birth. 

The theory that continuous cooling and 
shrinkage of the interior of the earth afforded 
an explanation of mountain ranges and other 
rugosities on its surface was a legacy from 
the nebular hypothesis. In spite of the 
homely simile of a shrivelling apple, this 
explanation has never received a very 
enthusiastic welcome from geologists, though, 
in default of other resources, they had to 
make use of it. As knowledge has grovm 
the difficulties have become insurmountable 
to them. 

First, there is its inadequacy to explain 
the vast amount of lateral movement required 
to account for the greater mountain ranges ; 
their rocks, originally spread over a wider 
area, having been folded and crushed into 
a narrower width. The shortening of the 
earth-crust thus effected has been estimated 
in the case of the Eoeky Mountains at 39 
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miles, of the Himalayas at 62, the Alps at 
76, and the Appalachians at the large figure 
of 200 miles. 

Then there is the periodicity of mountain 
growth. The great epochs of mountain- 
huilding, such as the Caledonian, to which 
the chief vScottish and Welsh mountains are 
due, the Hercinian, responsible for the 
Pennine and South Wales, and the Alpine, 
which gave us ' the V'Ooded, dim, blue 
goodness of the Weald,’ were associated 
with vast continental development ; and 
each was separated from the next by a period 
of relative inactivity lasting dozens of 
millions of years. 

Further, there is the fact that the vigour 
of mountain-building, of volcanoes, and of 
other manifestations of unrest, has shown 
no sign of senility or lack of energy. The 
geologically recent Alpine-Himalayan range 
is as great, as lofty, and as complicated in 
structure, as were any of its precursors. The 
active volcanoes of Kilauea, Krakatao, or 
St. Pierre, and those recently extinct in 
hTorthern Ireland and the Scottish Isles, 
were as violent and efficient as any of those 
of the PalsBozoic Era. The earth is ' a lady 
of a certain age,’ but she has contrived to 
preserve her youth and energy as well as 
her beauty. 

But it was when Lord Kelvin’s dictum 
struck from geology its grandest conception, 
time, that it became vital to re-examine the 
position. He had demonstrated that, if the 
earth had been continuously cooling down 
at its present rate, its surface must have 
been too hot for the existence of life upon 
it a limited number of million years ago. 
The concept of geological time, indicated by 
Hutton in his famous saying that in this 
enquiry ‘we find no vestige of a beginning 
— no prospect of an end,’ had been confirmed 
by data accumulated through the painstaking 
researches of a host of competent and devoted 
observers all over the world. To them, 
familiar with the tremendous changes, organic 
and inorganic, that the earth had passed 
through since Cambrian time, it was wholly 
impossible to compress the life story of the 
earth, or the history of life upon it, into a 
paltry 20 or 30 million years. The slow 
growth and slow decay of mountain range 
after mountain range, each built out of, 
and in some cases upon, the ruins of its 
predecessor ; the chain of slowly evolving 
organisms, vast in numbers and infinite in 
variety ; told plainly of long aeons of time. 
And the duration of these aeons can be dimly 


realised when it is recalled that, within 
a small fraction of the latest of them, man, 
with the most primitive of implements and 
the most rudimentary culture, has succeeded 
in penetrating to the uttermost corners of 
the world, and developed his innumerable 
languages and civilisations. 

Huxley, as our representative, took up 
the challenge in his address to the Geological 
Society in 1869, and asked the pertinent 
question ‘^but is the earth nothing but a 
cooling mass like a hot water jar such as is 
used in carriages’ or ‘a globe of 
sandstone’ f ” And he was able to point out 
at least some agencies whicb might regene- 
rate the earth’s heat or delay its loss. 

So it is only fitting that the groat physicist, 
who imposed a narrow limit to geological 
time, should have prepared the way for 
those who have proved that the earth 
possesses in its radioactive substances a 
hidden reserve’ capable of supplying a con- 
tinuous recrudescence of the energy wasted 
by radiation, thus lengthening out the time 
required to complete its total loss. These 
later physicists have given us time without 
stint ; and, though this time is the merest 
fraction of that envisaged by eosmogonists 
and astronomers, we are now so much richer 
than our original estimates tliat we are 
embarrassed by the wealth poured into our 
hands. Bo far from the last century's 
urge to hurry up our phenomena,’ wt are 
almost at a loss for phenomena enough to 
fill up the time. 

The far-sighted genius of Lord Eaitherford 
and Lord Eayleigli first saw the bearing of 
the rate of disintegration of radioactive 
substances in the minerals of rooks on tlie 
age of the parts of the eartli-crust built of 
them. The extension and supplementing 
of this work by Joly, Holmes, and others, 
has now enabled us to look to the disintegra- 
tion of nraninm, thorium, and ];)otassium, as 
the most promising of many methods 
that have been used in the endeavour to 
ascertain the age of those parts of the eartli- 
crust that are accessible to observation. 
These methods also promise a means of dat- 
ing the geological succession of Eras and 
Periods in terms of millions if not hundreds 
of thousands of years. 

The decline and early death to 'which 
Lord Kelvin’s dictum had condemned the 
earth, according so little wdth the vigour 
displayed in its geological story, is now 
transformed into a history of prolonged 
though not perennial youth. It was iov 
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Joly, of whose work the extent, variety and 
fruitfulness are hardly yet fully a.p predated, 
to take the next step and see in the release 
of radioactive energy a mechanism which 
could drive the pulse that geologists had so 
long felt, and that Suess had so brilliantly 
diagnosed. As Darwin found the missing 
word for Lyell, so Joly in his theory of Ther- 
mal Cycles has indicated the direction of 
search for a mechanism to actuate the 
rhythm of >Suess. 

In Joly’s conception the running down of 
the earth’s energy, though a continuous 
process, was, through the intervention of 
radioactivity, converted into a series of 
cycles, during each of w'hich relative move- 
ments of sea and land must occur ; downward 
movements of the continents, associated 
with positive encroachments of the sea ; 
upward movements, with retreat of the sea, 
the formation of wide land masses, and the 
ridging of strata to form mountain ranges. 
Thus he forged a link that could unite the 
continental or epeirogenic movement with 
orogenic or mountain movement. 

The visible parts of mountains and* 
continents, as well as their lower and hidden 
portions, or ‘roots’, are made of compara- 
tively light rocks. In order to stand up as 
they do their roots must be embedded in 
denser matter, in wliich they ‘float’ like 
ice-bergs in water. A far larger mass must 
exist below than is visible above, and the 
bigger the upstanding part the bigger the 
submerged root. Over the larger area of the 
ocean floor, on the other hand, the thickness 
of material of low density must be very 
slight, and the denser layer must come close 
to the surface. 

The study of earthquakes, to which the 
Seismology Committee of the British Associa- 
tion has made outstanding contributions, 
has yielded, from the times taken in trans- 
mission of vibrations through the earth, the 
best information as to the nature and state 
of the interior. It has proved that the 
dense layer is solid at the present time. 
It is probably no coincidence that the earth 
is also but just recovering from what is 
possibly the greatest period of mountain- 
building, if not the greatest negative move- 
ment of ocean retreat, that it has ever 
experienced . 

But solidity cannot be the permanent 
condition of the substratum. Heat is 
generated in it by its own radioactivity, 
but, according to the terms of the hypothesis, 
cannot escape, in consequence of the higher 


temperature generated in the continental 
rocks which cover it. It is therefore retained 
in the substratum and stored as latent heat 
of liquefaction, so that, within a period 
which has been calculated approximately 
in millions of years, complete melting of the 
sub-crust must ensue. 

The resulting expansion of the liquefied 
stratum will have at least two effects of 
great importance to us. In the first place 
the unexpcanded superficial layers v/ill be too 
small to fit the swxdling interior. They will, 
therefore, suffer tension, greater on the 
ocean floor than on land, and cracking and 
rifting will occur, wdth intrusion and extru- 
sion of molten rock. In the second place 
the continental masses, now' truly floating 
in a substratum wdiicli has become fluid 
and less dense than before, will sink deeper 
into it, suffering displacement along the rift 
cracks or other planes of dislocation. As 
a result the ocean wmters, unchanged in 
volume, must encroacli on the edges of the 
continents, and spread farther and farther 
over their surfaces. 

Tlius w^e have the inechanism wdiich Suess 
vainly sought, causing positive movements 
of the oceans, their w'a.ters spreading over 
wide stretches of wdiat was formerly conti- 
nental land, and laying dowm as sediment 
upon it the marine stratified rocks wdiich 
are our chief wdtness of the rhythmic 
advances of the sea. 

This condition, how^ever, cannot be 
permanent, for by convection of the fluid 
basic substratum, supplemented by the 
influence of tides wdthin it, and the slow 
westward tidal drag of the continental 
masses towards and over wdiat had been 
ocean floor, there wdll now' be dissipation of 
its heat, mainly into the ocean w^aters, at 
a rate much faster than it has been or could 
be accumulated. Resolidification ensues, 
and again there are tw'o main consequences. 
First, the stratum embedding their roots 
having now' become more dense, the conti- 
nental masses rise, and as they do so the 
ocean waters retreat from their margins and 
epicontinental seas, leaving bare as new 
land, made of the recently deposited sedi- 
ments, the areas previously drowned. 
Secondly, the expanded crust, left insuffi- 
ciently supported by the withdrawal of 
shrunken substratum, will suffer from 
severe tangential stress, and, on yielding, 
will wrinkle like the skin of a withering 
apple. The wrinkles will be mountain 
ranges, formed along lines of weakpes^ 
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such as those at continental maroins ; and 
they will be piled up and eleyatecl to suffer 
from the intense erosion due to water action 
upon their exposed and upraised rocks. 

In this, ag'ain, we have a mechanism which 
supplies what was needed by Suess, and 
one, moreover, which secures the required 
relationship between continental and moun- 
tain movement, between the broader exten- 
sions of continental land and the growth of 
mountPoins with their volcanoes and earth- 
quakes and the other concomitants of lateral 
thrust. 

Thus a Thermal Cycle may run its full 
course from the solid substratum, through 
a period of liquefaction accompanied by 
crustal tension, back to solidification and 
an era of lateral stress : and the stage is 
set for a new cycle. 

Professor Arthur Holmes, in checking 
Joly’s calculations, has concluded that the 
length of the cycles in a basic rock substratum 
should occupy from 25 to 40 million years, 
a period much too short to fit the major 
periods of mountain movement, as deter- 
mined by him from the radioactivity of 
minerals contained in the rocks. On this 
evidence the Alpine movement should date 
back from 20 to 60 millions of years ago, 
the Hercynian 200 to 250 millions, and the 
Caledonian from 350 to 375 million years. 

In a preliminary attempt to modify Joly’s 
hypothesis Holmes postulated the occurrence 
of similar, but longer cycles (Magmatic 
Cycles) in a denser, ultrabasic layer under- 
lying the basic one, the rhythm of which 
would be nearer to 150 million years. The 
shorter cycles due to the basic layer are held 
in part responsible for periods of minor 
disturbance, and also to account for the 
individual variations in effect, duration, and 
intensity of the larger ones. Each of the 
later movements has also evidently been 
limited and conditioned by the results of- 
foregoing ones, and especially by areas 
of fracture and weakness on the one hand, 
and by large stable masses composed of 
rocks intensely consolidated, or already 
closely packed, on the other. 

More recently Holmes has developed the 
X)ossibility that the loss of heat is mainly 
due to convection in the liquid substrata, 
and that convection is the leading cause of 
the drifting and other movements of the 
crust, and the disturbances that have 
occurred in it. He says : — 

‘ Altliough the hypothesis involving sub- 

crustal convection currents cannot be regarded 


as estabri.shed, it is encouraging bo find that it 
is consistent wiih a wide range of geological and 
geophysical data. Moreover, it is by no means 
independent of the best features of the other 
liypotlieses. It requires the local operation of 
thermal cycles within the crust, and it neces- 
sarily involves contraction in regions wliere 
crustal cooling takes place. It is" sufficiently 
complt X to match the astonishing complexities 
of geological history, and sufficiently startling 
to stimulate research in many directions. ’ 

The plienomena arc difficuit to diseutanglo 
as the number of operating causes has been 
so great and many of them are not fully 
understood. But, underlying them all there 
is unquestionably the pulse within puke 
which Suess saw and of which Joly pointed 
the way to explanation. 

The view at which we have arrived is 
neither strictly imiformitarian nor strictly 
catastrophic, but takes the best from eacii 
hypothesis. As Lyell showed, most of th(‘ 
phenomena of geology can be matched 
somewhere and sometime on the earth of 
to-day : but it wuuld appear that they 
have varied in place, intensity, phase, 
and time. And, as Lyell was driven to 
accept evolution to explain the history of 
life on the earth, so must we employ' tlie 
same word to express the life-processes of 
the earth itself, as was suggested by Huxley 
in 1869 and strongly advocated by Sollas 
in 1883. 

The contrast in outline and structur<' 
between the Atlantic and Pacific Oceans had 
long been noted when Suess formulated and 
used the differences as the basis of liis 
classification. 

The Pacific is bounded everywhere by 
steep slopes, rising abruptly from profound 
ocean depths to lofty lands crowned with 
mountain ranges, parallel to its shores and 
surrounding its whole area. On the Ameri- 
can side the Coast Pange is continued by 
the Andes. On the Asiatic side chains of 
mountainous peninsulas and islands, sepa- 
rated from the continent hy shallow inland 
seas, extend in festoons from Kamchatka 
and Japan to the East Indies, eastern 
Australia and Kew Zealand. This mountain 
ring, as Charles Lapworth said, ' is ablazi‘ 
with volcanoes and creeping with eartli- 
quakes,’ testifying tliat it has been recently 
formed and is still unfinished. 

The Atlantic Ocean, on the other hand, 
is not bordered with continuous ranges, but. 
breaks across them all : the Scottish and 
Welsh ranges, the Armorican range, tin* 
continuation of the Pyrenees and Atlas ; 
and, on the American side, the uplands of 
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Labrador, ]S[ewfonndland and the eastern 
States, and the hill ranges of Guiana and 
Brazil. The Atlantic is in disconforrnity 
with the grain of the land, while the Pacific 
conforms with it. The Pacific has the 
rock-folds of its ranges breaking like ocean 
waves towards it as though the land were 
being driven by pressure to advance upon 
it, while the Atlantic recalls the effects of 
fracture under tension. 

The middle and southern - edges of the 
Atlantic, however, agree to some extent 
with the Pacific type. The Caribbean Sea, 
with the Antilles and the rest of its border 
girdle, recalls the similar structure of the 
Mediterranean, as it stretches eastwards, 
with breaks, to the East Indian Archipelago ; 
while the Andes are continued to Antarctica 
in a sweeping curve of islands. The rest of 
the Indian Ocean is of Atlantic type, as seen 
in the shores of eastern Africa and we^stern 
Australia. 

Another feature of the Atlantic is the 
parallelism of much of its eastern and 
western coasts, the meaning of which has 
often attracted the speculations of geolo- 
gists and geographers. With a little stretch 
of the imagination, and some ingenuity and 
elasticity of adjustment, plans or maps of 
the opposite sides may be htted fairly closely, 
particularly if we plot and assemble the real 
edges of the continents, the steep slopes which 
divide the ‘ shelves ’ on Avhich they stand 
from the ocean depths. This has suggested 
the possibility that the two sides may once 
have been united, and have since broken and 
drifted apart till they are now separated 
by the ocean. 

* This view, outlined by others, has been 
emphasised by Wegener and dealt with by 
him in full detail in his work on The Origin 
of Continents and Oceans^ and it now plays 
a leading part in what is known as the 
Wegener theory of continental drift. The 
hypothesis is supported by the close re- 
semblances in the rocks and fossils of many 
ages in western Europe and Britain to those 
of eastern Horth America ; by community 
of the structures by which these rocks are 
affected ; and by the strong likeness exhi- 
bited by the living animals and plants on 
the two sides, so that they can only be 
referred to a single biological and distribu- 
tional unit, the Palsearctic Eegion. 

T]fe hypothesis, however, did not stop at 
thisl^nd in the South Atlantic and certain 
other areas Wegener and his followers have 
also given good reasons for believing that 


continental masses, once continuous, have 
drifted apart. 

Broad areas in southern Africa are built 
of rocks known as the Karroo Formation, 
of which the lower part, of late Carboni- 
ferous age, is characterised especially by 
species of the strange fern-like fossil plants 
Glossopteris and Gangamopteris. Asso- 
ciated with them are peculiar groups of 
fossil shells and fossil amphibia and reptiles. 
Similar rocks, with similar associations and 
contents, in Peninsular India have been 
named the Gondwana Formation. Compa- 
rable Formations also occupy large regions 
in Australia, Tasmania and Kew Zealand, 
in Madagascar, in the Falkland Islands and 
Brazil, and in Antarctica. 

The correspondence between these areas 
is so close that Suess supposed they must 
at that date have been connected together 
by lands, now sunk beneath the sea, and he 
named the continent thus formed Gond- 
wanaland after the Indian occurrences. The 
break-up of this land can be followed from 
a study of the rocks, and it was a slow 
process, its steps occupying much of Meso- 
zoic time. Dr. A. I-, du Toil's comparison 
of South African rocks with those of Brazil 
and elsewhere in South America favours 
even a closer union than this between the 
units now scattered. 

One of the most remarkable features shown 
by these rocks in all the areas mentioned, 
but to varying extents, is the presence of 
conglomerates made of far-travelled boulders, 
scratched like those borne bj^ the modern 
ice-sheets of Greenland and the Antarctic, 
associated with other deposits of a glacial 
nature, and often resting upon typical 
glaciated surfaces. There is no possible 
escape from the conclusion that these areas, 
now situated in or near the tropics, suffered 
an intense glaciation. This was not a case 
of mere alpine glaciers, for the land was of 
low relief and not far removed from sea- 
level, but of extensive ice-sheets on a far 
larger scale than the glaciation of the north- 
ern parts of the new and old worlds in the 
Pleistocene Ice Age. I have never seen any 
geological evidence more impressive or con- 
vincing than that displayed at Kooitgedacht, 
near Kimberley ; while the illustrations and 
other evidence published by David and 
Howchin from Australia are equally striking. 

Du Toit’s work on these glacial deposits 
brings out two remarkable facts ; first, that 
the movement of the ice w'as southerly, pole- 
ward and away from the equator, the 
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opposite to what would be expected, and 
to the direction of the Pleistocene ice-move- 
ment ; secondly, that the ice in Katal 
invaded the land from what is now sea to 
the north-east. 

When it is realised that at this period there 
is no evidence of glacial action in northern 
Europe or America, but a climate in which 
grew the vegetation that formed the coal 
seams of our Coal Measures, it is clear that 
we are not dealing with any general refrige- 
ration of the globe, even if that would pro- 
duce such widespread glaciation : we are 
face to face with a special glaciation of 
GondwanalancL 

On both sides of the Atlantic these glacial 
episodes in Carboniferous times were followed 
b^^ dry and desert climates in Triassic time, 
and these by violent volcanic outbursts. Nor 
are the rocks alike only in mode of formation, 
the structures by which tliey are traversed 
correspond ; while even in details there is 
remarkable agreement, as in the peculiar 
manganese deposits, and the occurrence of 
diamonds in ‘ pipes ’ of igneous rock, both 
oast and west of the Ocean. 

■Rather than face the difficulties presented 
by the subsidence of lands connecting the 
severed portions of Gondwanaland, as 
pictured by Suess, Wegener has preferred, 
and in this he is supported by I)u Toit and 
many other geologists, to bring into contact 
these severed parts, which could be fitted 
together as nearly as might be expected, 
considering the dates of severance. Du 
Toit’s map of the period places South 
America to the west and south of South 
Africa, Madagascar and India to the east, 
Antarctica to the ►south, and Australia 
farther to the south-east. Such a grouping 
would form a continent much less wide in 
extent than that envisaged by Suess, and 
would offer some explanation of the more 
remarkable features of the glaciation in the 
several areas, as well as the problems of the 
rocks, fossils, and structures involved. 

In its application to the geology of Gond- 
wanaland the modified hypothesis of Wegener 
cuts a Gordian knot ; but it still leaves a 
great climatal difficulty, unless we take 
his further step and conceive that at this 
date the terrestrial south pole was situated 
within Gondwanaland. No shift in the axis 
on which the earth rotates would, of course, 
be possible, nor is it postulated : only a 
drifting at that date of continental land 
across the xDole. 

If a hypothesis of drift be admitted for 


Gondwanaland, it w'oiild be illogical to 
deny its application to other regions, in- 
cluding the north Atlantic. I have already 
mentioned some facts in its favour. Others 
are the resemblances of all sedimentary 
rocks on the two sides from tlie Cambrian 
to the Ordovician, and from tlie Devonian 
to the Trias ; the links between the structures 
of the land, as, for instance, between Ireland 
and Newfoundland ; and the instance given 
by Professor Bailey in his address to Section 
C in 1928. As Bailey then pointed out, the 
great Caledonian range which crosses Scot- 
land, northern England and Wales from 
north-east to south-west ou its course from 
Scandinavia is affected and displaced by the 
east to west Armorican (Hercynian) chain 
extending across from Brittany to South 
Wales. ' The crossing of the chains, begun 
in the British Isles, is completed in New 
England ’ ; and from here the Armorican 
structure continues its wn^sterly course. This 
is where it should cross if the continent of 
North America were brought back across the 
Atlantic and placed in the position which, 
according to Wegener, it would fit into in 
the European coast ! Can the Pilgrim 
Eathers have ever dreamed of such a link 
hetw'een the Old England and the New f 

The hypothesis of continental drift gave 
rich promise of solving so many difficult 
problems that it was hailed by many classes 
of investigators almost as a panacea. Geo- 
graphers have seen in it an explanation of 
the forms of continents and the position of 
peninsulas, islands and mountains ; meteor- 
ologists have found it the solution of some 
of the problems of past climates and their 
anomalies of distribution over tlie wmrld ; 
biologists hope to get help with the intense* 
complexities in the distribution of forms oi‘ 
life and many strange facts in migration, and 
palaeontologists with similar difficulties among 
the ancient faunas and floras as revealed 
by their fossil remains ; geodesists have 
welcomed escape from the rising and sinking 
of the crust, so difficult to reconcile wntli 
the demands of isostatic equilibrium ; and 
it has been already stated that drift foi-nis 
a vital factor in Joly’s thermal cycles. 

But there has been no lack of criticism 
in all these directions. It has been assailed 
on the one hand for the detail attempted 
in its geographical restorations, and on the 
other hand for its vagueness. Prof. Schuchert 
quotes Termier as saying that it is ' a beauti- 
ful dream, the dream of a great poet. One 
tries to embrace it, and finds that he ha3 hx 
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his arms but a little vapour or smoke : 
it is at the same time alluring and intangible.’ 
It has been objected that ‘ no plausible 
explanation of the moclianics involved ha..s 
been offered ’ ; that the continental con- 
nexions postulated present by no means so 
close a match, when fitted together, as has 
been claimed, in the structure or the nature 
of either igneous or sedimentary rocks ; 
that there is good evidence of extensive 
vertical movements in recent earthquakes, 
in the accumulation of tremendous thick- 
nesses of sediment indicative of shallow-water 
from base to summit, and in the growth of 
coral reefs ; that Central America and the 
Mediterranean are a difficult obstacle ; and 
that the known distribution of the Karroo 
fossil reptiles is not by any means what the 
hypothesis demands. 

If the idea of drift be accepted it cannot 
be regarded as a royal road out of all our 
difficulties, nor can it be the only form of 
earth-movement to be reckoned with. The 
late J. W. Gregory, whose life was sacrificed 
to geological discovery, has studied exhaus- 
tively the geological history of the Atlantic 
and Pacific Oceans, both as revealed by the 
sedimentary rocks and fossils on their 
borders, and by the distribution of life to-day. 
He finds that, according to our present 
knowledge, in the two oceans, facilities for 
migration have fluctuated from time to time, 
periods of great community of organisms 
alternating with periods of diversity. Again, 
at some times connexion seems to have 
been established north of the equator, at 
others to the south ; and we cannot ignore 
the possibility of migration across polar 
lands or seas when terrestrial climates have 
differed from the present. The facts of 
life distribution are far too complex to be 
explained by any single period of connection 
followed by a definite breaking apart, even 
if that took place by stages. Mrs, 'Reid, too, 
has pointed out that resemblances between 
the Tertiary floras of Ameiuca and Europe 
actually increased at the time wlien the 
Atlantic should have been widening. Unless 
continental drift has been a more complicated 
process than anyone has yet conceived, 
it seems impossible to escape from some 
form of the ‘land bridges’ of the older 
naturalists : 

‘Air-roads over islands lost — 

Ages since ’neath Ocean lost — ’ 

We have no right to expect greater simpli- 
city in the life of a planet than in that 
of an organism, 


As the question of drift must in the last 
appeal be one of fact, it is not unnaturally 
expected that the real answcu will come from 
mea.surements of longitude and latitude 
with greater exactness and over periods 
longer than has yet been possible. Kone 
of the measurements hitherto made has 
indicated variations greater than the limits 
of errors of observation. Two things, how- 
ever, may militate^ against a definite answer 
from this source. Many parts of the crust, 
such as the shield-like masses of Arcluean 
rock, may have completed their movement, 
or be now moving so slowly that the move- 
ment could not be measured. Careful selec- 
tion of locality is essential, and at ])resent 
we have little guidance. Also, as the dis- 
placement of crust must be dependent on 
the condition of its substratum, it will be a 
periodic phenomenon and the rate of move- 
ment may vary much in time. According 
to the theory of thermal cycles the sub- 
crust is at present solid, and may not permit 
of drift. Drift, according to Joly and 
Holmes, is a cyclical phenomenon ; if present- 
day observations were to give a negative 
result they would not necessarily disprove it. 

Th(‘ occurrenc(^ of rcvoimbent rockfolds, 
and nearly horizontal slides or biap])es’ 
in mountain rt^gions, gives positive ])roof 
that parts of the upper earth-crust hav(' 
moved over the lower. In the Korth-west 
Highlands of Scotland a sliding of at least 
ten miles was proved by Peach and Horne, 
and in Scandinavia it amounts to sixty miles. 
For mountain packing as a whole the figures 
already given are far larger, wfiiile in Asia 
Argand has stated that packing of over 
2,000 miles has occurred. Thus, when a, 11 
is said and done, movements on a colossal 
scale are established facts, and the question 
of the future is how far we shall accept the 
scheme of drift due to Wegener, or one or 
other of the modifications of it’ It is for 
us to watch and test all the data under our 
own observation, feeling sure that we shall 
have to adapt to our own case Galileo’s 
words 'e pur si muove’. 

Ever since it was realised that the inclina- 
tion and folding of rocks must be attributed 
to lateral or tangential stress and not solely 
to uplift, shrinkage of the interior of the 
earth from its crust has been accepted 
as the prime mover, and whichever of the 
current theories we adopt w^e cannot deny 
the efficacy of so powerful a cause. 

The general course of events in the forma- 
tion of a mountain range is fairly well known ; 
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the slow sinking' of a downfold in the crust 
during long ages ; the filling of this with 
sediment pari passu with the sinking, and 
associated softening of the sub-crust due to 
accumulated heat ; tlie oncoming of lateral 
pressure causing wave-like folds in the sedi- 
ments and the base on which they rest ; 
the crushing of folds together till, like water 
waves, they bend over and break by over- 
driving from above or, it may be, under- 
driving from below ; fracture of the 
compressed folds and the travelling forward 
for great distances of slivers or 'nappes’ or 
rock, generally of small relative thickness 
but of great length and breadth, and sliding 
upon floors of crushed rock ; the outpouring 
and intrusion of igneous rocks, lubricating 
contacts and complicating the loading of the 
sediments ; metamorphism of many of the 
rocks by crystallisation at elevated tempera- 
tures and under stress, with the develop- 
ment of a new and elaborate system of 
planes of re-orientation and movement ; 
and elevation of the whole, either indepen- 
dently or by thickening with compression 
and piling up to bring about a fresh 
equilibrium. 

Such a course of events would be brought 
about by lateral pressure developed during 
the consolidation phase of each of the 
thermal or magmatic cycles. At each period 
of their building, mountains have arisen 
along lines of weakness in the crust, especially 
coast lines and the steep slopes marking the 
limits between continents and ocean basins. 
This is consistent with Joly’s theory that 
the thrust of ocean beds against land margins 
is the cause. 

But the advocates of continental drift 
point to the siting of ranges across the paths 
along which the drifting movement is sup- 
posed to have occurred, and they consider 
that the moving masses are responsible ; 
and indeed that the ridging and packing of 
tlie crust has in the end checked and stopped 
the movement. They note that the great 
western ranges of America occur in the path 
of any western drift of that continent, the 
Himalayas in the course of the postulated 
movement of India, the East Indies in front 
of Australia ; and that the Alpine ranges of 
Europe may be linked with the crushing 
of Africa towards the north. 

The ' nappes ' of rock, cut oh from their 
origin and sliding for dozens of miles, are 
a constant source of wonder to all who have 
considered the mechanics of mountain for- 
mation, They are so thin as compared with 


their great length and breadth, that it seems 
impossible to imagine them moved by any 
force other than one which would make 
itself felt throughout their every particle. 
Such a force is gravitation, and it is of 
interest that some Alpine geologists and 
Dr. Harold Jeffreys have used it in expla- 
nation of them. Professor Daly has also 
adopted gravitation on an even greater scale 
in his theory of continental sliding : and 
one cannot fail to notice the increasing 
use of the term ' crust-cree]3 ’ by those 
working on earth -movement. 

Is there no other force, comparable in its 
method of action to gravitation, but capable 
of producing movement of the earth-crust 
in a direction other than downhill ? Is it 
not possible, for instance, that the tidal 
influence of the moon and sun, which is 
producing so much distortion of the solid 
earth that the ocean tides are less than they 
would be otherwise, and, dragging always in 
one direction is slowing down the earth’s 
rotation, may exert permanent distorting 
influence on the solid earth itself f May it 
not be that such a stress, if not sufficiently 
powerful to produce the greater displace- 
ments of continental drift and mountain- 
building, may yet take advantage of struc- 
tures of weakness produced by other causes, 
and itself contribute to the formation of 
nappes and to other movements of a nature 
at present nnex plained f 

Our knowledge of geology has been gained 
by the survey of the rocks, the study of their 
structures, and the delineation of both 
upon maps and sections. This work is being 
accomplished by geologists all over the 
world, and this country and its dependencies 
have contributed tlieir full share. It is 
therefore opportune to note that there has 
just been celebrated the Centenary of tlie 
Geological Survey of Britain and, with it, 
the opening of the new Geological Museum 
at South Kensington. 

A century ago IT. T. de la Beche, one of 
the devoted band of pioneer workers then 
studying the geology of the country, offered 
to 'affix geological colours to the new maps 
of Devon and Cornwall ’ then in course of 
issue by the Ordnance Survey. His oifer 
was accepted, and, at his own expense and 
on his own feet, he carried out a geological 
survey of some 4,000 square miles. In 1835 
he was appointed to continue this task, witli 
a small salary and a few assistants. Thus 
was started the first official geological survey, 
an example widely followed by other natiouj? 
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and dominions. I)e la Eeelic's conception 
included also a Museum of economic and 
practical geology, a Library, a Record of 
Mines, for wliicli he secured support from 
a strong Committee of the British Associa- 
tion in 1838, and a School of Mines for the 
scientihc and technical education of those 
to be employed in the survey or exploitation 
of mineral resources. In these objects, and 
especially the last, he was warmly supported 
by the Prince Consort. He lived to see his 
visions all come true, as he collected round 
himself that wonderful band of surveyors, 
investigators, -writers and teachers, which 
included such men as Playfair, Logan, 
Ramsay, Aveline, Jukes, Forbes, Percy, 
Hooker and Huxley. 

Some of the schemes he planned have 
budded oft and grown into large and im- 
portant entities, rendering conspicuous ser- 
vice to scientific record, education and 
research. But the main duties of the 
Geological Survey remained with it, and 
have been carried on for a century. These 
are to map the geology of the country on the 
largest practicable scale, to describe and 
interpret the structure of the land, to preserve 
the evidence on wliieh conclusions have 
been founded, and to illustrate for students 
and other workers the geology of the country 
and its ap])lications to economics and indus- 
try. The broad detail of the structure of 
the whole country is now known, but much 
new work must be done to kec^p abreast of 
or to lead geologi(‘.al thought. For instance, 
the study of tlie cloak, of ‘ superficial de- 
posits,’ which often cover and conceal the 
structure of the more solid rocks below, is 
ess(mtial for the proper understanding of 
soils and agriculture ; and a knowledge of 
the deep-seated geology of the country, 
which is often widely diJferent from that 
nearer the surface and thus very difficult 
to interpret, is vital to the community for 
the successful location and working of coal 
and iron, and for tracing supplies of water 
and oil and other resources at de])th. 

Evolution of life on the earth has been 
by no means uniform ; there have been 
periods of waxing and waning which may 
be attributed to geographical, climatological 
and biological intlnences. The development 
of large land areas, ranged longitudinally 
or latitu din ally, the invasion of epicontinental 
seas, the isolation of mediterraneans or 
inland seas, the splitting of continental 
areas into archipelagoes or the reunion of 
islands into continuous land, the making 


of barriers by the rearing of mountain 
chains or the formation of straits or arms of 
the sea, the oncoming of desert or glacial 
climates ; all such factors and many others 
have been of importance in quickening or 
checking competition, and in accelerating 
or retarding the evolution of life. 

Probably, however, even greater effects 
have followed the interaction of groups 
of biological changes on one another. As 
an instance I might recall Starkie Gardner's 
estimate of the results following upon the 
first appearance of grasses in the world. 
This seems to have been not earlier than 
Eocene, and probably late Eocene times. 
By the Oligocene they had made good their 
hold, peculiarities in their growth and 
structure enabling them to compete with 
the other vegetation that then existed ; and 
gradually they spread over huge areas of 
the earth's surface, formerly occupied by 
marsh, scrub and forest. They have, as 
Buskin says, ’a very little strength. . . .and 
a few delicate long lines meeting at a point. . . 
made, a,s it seems, only to be trodden on 
to-day, and to-morrow to be cast into the 
oven’ ; but, through their easy growth, their 
disregard of trampling and grazing, and by 
reason of the nourishment concentrated in 
their seeds, they provided an ideal and 
plentiful source of food. On their establish- 
ment we find that groups of animals, which 
had previously browsed on shrubs and trees, 
adopted them, with consequent alterations 
and adaptations in their teeth and other 
bodily structures. To follow their food from 
over-grazed or sun-scorched regions they 
required to be able to migrate easily and 
quickly, and it was essential for them to 
discard sedentary defence and to flee from 
threatened danger. Such defence as was 
possible with heels, teeth, or horns, they 
retained ; but the dominant modifications 
in their organisation were in the direction of 
speed as their most vital need. 

Side by side with this development, 
and in answer to increasing numbers, came 
bigger, stronger and speedier carnivores, 
to feed on prey now so much more abundant, 
but more difficult to catch. The answer of 
the grass-feeders, with their specialised hoofs, 
teeth and bones, better suited to flight than 
fight, was to seek safety in numbers, and 
thus develop the herd instinct, with its 
necessity for leadershi|) and discipline ; but 
this, in turn, i)rovoked a like rejoinder 
from some types of their enemies. 

When it is remembered how much of the 
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ineat and drink and life of mankind is bound 
up with the grasses, including wheat, maize, 
millet and other grains, sugarcane, rice and 
bamboo, we must realise how close is his 
link with the development just outlined. 
Practically his wdiole food supply is provided 
by them, either directly by the agriculturist 
who grows little else but grasses, or indirectly 
by the herdsman whose domestic animals 
are fed cliiefly on the same food. Nor 
must we forget that almost every one of our 
domesticated animals has been derived from 
the gregarious types just mentioned, which 
have accepted the leadership of man in place 
of that of their own species. 

It is perhaps not too much to say that 
the magnihcent outburst of energy put out 
by the earth in the erection of the Alps, 
Andes, and Himalayas in Tertiary times was 
trivial in its influence for man’s advent 
and his successful occupation of the earth 
in comparison with the gentle but insidious 
growth of inere unconquerable grass’ and 
its green carpet of 'wise turf’ which in some 
form clothes by far the greater part of the 
land of the globe. 

Tlie kind of developmental reaction of 
which this is but a single example must 
clearly have had influence on bodily features, 
other than bones and horns, teetli and claws, 
speed and strength ; and one of the most 
striking has been on intellectual develop- 
ment and the size and shape of brain. 

We do not, and perhaps can never, know 
the quality of the material of which the 
brains of fossil creatures was made, for 
we have no instrument to pierce the veil of 
time as the spectroscope has penetrated the 
abysm of space. But we are even now 
learning something about their shapes and 
convolutions, and more about their mass in 
its relation to the size of the bodies 
controlled ; from the time of the earliest 
Ordovician fishes, through the history of 
the amphibia, reptiles, birds and mammals 
up to man himself. 

The brain of those gigantic if somewhat 
grotesque reptiles the dinosaurs, the tyrants 
of Mesozoic time, is relatively tiny. In 
Diplodocus, 80 feet in length and 20 tons in 
weight, the brain was about the size of 
a large hen’s egg. It is true that there 
was a big supplementary sacral ganglion 
which may have taken chief charge of loco- 
motion and helped to secure co-ordination 
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throughout the hinder part of its huge length 
and bulk ; but of true brain there was not 
more than a quarter of an ounce to control 
each ton of body and limb ; and we begin to 
understand why they lost the lordship of 
creation. 

The proportion of brain to body improved 
in those reptiles which took to flying, possibly 
in relation to their acquisition of warm blood, 
and in the birds evolved from reptiles ; but 
it is only in mammals that a marked advance 
is seen. Here the brain of Uintatherium, a 
great rhinoceros -like animal of Eocene date, 
weighing 2 tons, w^as about the size of that 
of a dog. This proportion of half a pound 
of brain to each ton of body shows how far 
the mammals had gone, and still had to go. 

A 12 -stone man of the present day has 
about 3-1 pounds of brain — an amount not 
far short of half a hundredweight per ton. 

Even though we can know nothing of its 
material, this steadfast growth in the guiding 
principle, through the millions of centuries 
that have gone to its development, is surely 
one of the most remarkable conclusions that 
we owe to geology. Of all the wonders of 
the universe of which we have present 
knowledge, from the electron to tlie atom, 
from the virus and bacillus to the oak and 
the elephant, from the tiniest meteor to the 
most magnificent nebula, surely there is 
nothing to surpass the brain of man. An 
instrument caxoable of controlling every 
thought and action of the human body, 
the most intricate and efficient piece of 
mechanism ever devised ; of piercing the 
secrets and defining the laws of nature ; 
of recording and recalling every adventure 
of the individual from his cradle to his grave ; 
of inspiring or of ruling great masses of man> 
kind ; of producing all the gems of speech 
and song, of poetry and art, that adorn the 
world, all the thoughts of philosophy and 
all the triumphs of imagination and insight : 
it is indeed the greatest marvel of all. 

And when we contemplate the time and 
energy, the sacrifice and devotion, that this 
evolution has cost, we must feel that we are 
still far from the end of this mighty purpose : 
that we can confidently look forward to the 
further advance which alone could justify 
the design and skill lavished on this great 
task throughout the golden ages that have 
gone. 
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Fig. 1. /"/. sabdariffa var Ruber. Fig. 2. tL sabdariffa Bhagalpuriensis. 

Fig. 3. H. sabdariffa Altissima. Fig. 4. //. cannabinus. 

U -.shaped chromosomes in figures 1 to 3 marked X. 


with another maximum division pliase at 
11 P.M. thereby showing a periodicity in 
mitosis. A number of somatic metaphase 
plates were counted in the two species and 
in each case the number was found to be 72 
(Figs. 1 to 4). A preliminary examina- 
tion of chromosome complements in 
the two species revealed certain mor];)ho- 
logical differences. The chromosomes Avere 
thicker and longer in H. sabdariffa than those 
in H. cannabinus and in the former species 
there was a greater number of TJ- and V- 


shaped chromosomes (Figs. 1 to 3) while 
in the latter there was greater number of 
rod-like chromosomes. 

M. B. V. AhiUASINGA Eao. 

Rice Research Station, 

Berhampore, 

SejHember 4, 1935. 


* This study was undertaken by the author while he 
was a post-graduate student at Pusa daring 1930-32. 

1 Davie, /. Genetics, 1934, 28, 33-67. 
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Further Data on the Homology 
of Stigmas and Awns. 

In a previous paper (G. jST. Rangaswami 
Ayyangar and V. P. Rao, 1935)^ the homo- 
logy of stigmas and awns was dilated upon. 
In this note further data obtained is pre- 
sented. 

The first experience is from a very rare 
phenomenon in a family of sorghum in 
which the awns instead of being single, 
forked into two (Fig. 1). A careful exami- 
nation of the stigmas was made with a view 
to look out for any possible repercussions 
of this forking of the awn. In one instance, 
three stigmas were noted (Pig. 1), with no 
aberrations in the ovary. According to 
Walker (1906)^ in the tricarpellate pistils of 
Andropogonem two of the carpels normally 
form the bulk of the ovary and bear the 
style branches while the third carpel bears 



Awn. Stigina. 

Fig. 1. 

tlie ovule. The photograph of the forked 
style is unmistakable in its import. Few 
and feeble as the response of the stigma 
has beenj it is nevertheless significant. 

The second evidence, derived from a cross 
between Sufra, a variety of sorghum from 
the Sudan and Ghinna Manjal Gholam^ a 


Coimbatore variety, is telling. In Siijra^ 
which is awmless, the length of the stigma 
and style is unequal. Ghinna Manual Gholam 
has awns in which the column and the 
subule are of equal length. So also the 
stigmatic and stylar lengths. The was 
awnless and had styles and stigmas of equal 
length. In the second generation there was 


No Awn 





Fig. 2. 

a segregation both for awn and for stigmatic 
distribution. Nil awn is dominant to long 
awn (Eangaswami Ayyangar, 1934 In 
this cross equal distribution between stig- 
matic and stylar lengths proved a simple* 
dominant to short stigma. The interest of 
the cross arises in the relationship between 
stigma and awns. The homology between 
stigmas and awns could not be pursued in 
the dominant awnless group which contained 
the two sets of stigmas. In the awiied 
group also, there were both kinds of stigmas 
with this additional interest that being 
awned, equality and inequality of stigmatic. 
surface kept parallel to the subular area 
of the awn {Fig... 2). A 12 : 3 : 1 ratio 
(actual figures 133, 33, 9) was obtained for 
the three groups, awnless, awned with equal 
lengths of subule and column and stigma 
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and style, and awned with unequal lengths of 
suh.ule and column and stigma and style. 

G. N. Eangaswami Ayyangar. 
y. Panduiianga Eao. 

Agricultural Eesearch Institute, 

Coimbatore, 

September 6, 1935. 


1 Ciirr. Sci.. 1935, 3, 540. 

- C//i7'. Nebraska Studies^ 1906, 6, 203. 
^ Madras Agric. J., 1934, 22, 16. 


Diurnal Insects Attracted to Light. 

Our knowledge of the activities at night of 
diurnal insects is still meagre, but among 
the butterflies, the Hesperiida^, Pieridse and 
Satyridse are already known to occur at 
night. It is, therefore, interesting to record 
here for the first time the attraction to 
powerful artificial light of the Lycsenid, 
Zizeeria otis otis P., which Dr. Eao recently 
collected in Aberdeen, Port Blair, South 
Andamans. 

In this case all the seven specimens (I S s 
and 3 9 s) \vere attracted, along with other 
insects, to the light of an 'Aida’ kerosene 
stormproof lantern in the bungalow between 
7 and 8 p.m. on a single night last July. 
The bungalow is about a furlong from the 
foreshore of the sea and 60 feet above sea- 
level. The brilliancy of the light of the 
la,ntern is 350 candle power. The vegeta- 
tion surrounding the bungalow consists of 
grass and low' herbage interspersed with a 
few trees. The weather was not unusual 
for the particular time of the jaw, and 
there was no strong breeze blowing at the 
time. 

From the literature available it is (widen 1. 
that the Ij.ycaenida^ are exclusively diurnal 
and fond of sunshine.^ Seitz'-^ comments 
upon their peculiar habit in tropical countries 
of disappearing almost at once when the 
sky becomes overcast with clouds. He also 
remarks that he has never seen any coming 
to the light of a lantern at night. This may 
perhaps have been due to the low intensity 
of the light. The fondness of Z. otis otis F., 
for bright light, therefore, proves it to be 
positively heliophilous. Zizeeria otis otis F., 
is a small low-flying butterfly w:hich frequents 
grass, being found commonly wherever it 
occurs. The species is recorded from North 
India, Burma, Andamans, and Car and 
Central Nicobars. 


I am grateful to Dr. II. S. Eao, Assistant 
Superintendent, Zoological Survey of India, 
Calcutta, for his notes on the nature of the 
environment, the waather and time of 
occurrence. 

S. EiBEruo. 

Zoological Survey of India, 

Indian Museum, Calcutta. 

September li, 1935. 


' Dr. Rao informs me that he has observed on occasions 
these J.ycaimids hovering over the hedge- plant.s around the 
bungalow at mid-day. 

- Seitz, A., Macro- Lcpidobtcra of the World {lado- 
Aas/ra/iaa R/iopaloicra), Lycmnirlnc, 1915, 9, 799. 


On Two New Halcampactid Actiniaria 
from Madras Brackish Waters. 

The Actiniaria inhabiting the brackish waters 
of Madras include two new acontiated 
Athenaria^ belonging to the family Hal- 
campactkte,‘^ showing relationships to Fclo- 
cwtes exul Annand. and PluitocaUes gangeticus 
Annand., described by the late Dr. Annandale 
from the Chilka Lake and the Gangetic 
delta.^*'* In a note, Dr. H. S. Eao'''" r(a*ords the 
occurrcmf'c of some brackish wc ter Actinians 
at Madras ; but as no detailed study was 
made, he did not commit liimself to any 
([(.‘finite vi(‘w about systematic position. 

The twa) an(unon(‘s differ from all th(‘ 
other knowm Halceinpacfids and tliey will 
be described elsewhere as two new'- forms. 
Both the Actinians liave long vermiform and 
fairly differentiated columns, and physa- 
like bases wfithout basilar muscles. They 
are burrowing forms found living in the 
shallow mud flats on tlie fringes of the 
Adyar backw'ater. The distinction of (he 
mesomteries into microcneim^s and inacro- 
(mernes is perfect in boMi cases. 

The first is a long pink anemone character- 
ised by a curious atyx>ical arra.ngement of 
the tentacles and acontia. Here the 
tentacular arrangement is a deviation from 
that observed in typical Actiniaria, caused 
by an interchange of the two final cycles 
accompanied by an undue development of 
the tentacles of the fourtli cycle, which 
by their abnormal position assume a false 
(^xocmlic appearance. Contrary to what is 
observed in other Actiniaria, each macro - 
cneme of this anemone bears a very large 
number of acontia and the latter show very 
peculiar variations in regard to their 
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attachment to the macro cnomes . An interest- 
ing correlation between the degree of develop- 
ment of the acontia and the probable order 
of succession of the macro en ernes has been 
observed as a result of the examination of 
a large number of specimens. 

The second form is a beautiful, orange- 
striped anemone with black marks at the 
bases of the tentacles. It is easily distin- 
guished by the nature of the oral disc, the very 
prominent throat ridges which surround the 
mouth taking an active part in feeding. 
The plan of arrangement of the tentacles 
and acontia of this anemone does not present 
differences from that observed for typical 
Actinians. The single acontinm occurring 
on each macro cneme is a long thick structure, 
which is often shot out through the cinclides. 

The two anemones have more or less 
similar anatomical features, the differences 
being mainly concerned with the finer 
details. The nature of the base and column, 
the plan of mesenterial arrangement and 
the distribution of the nematocysts are 
essentially the same, and clearly show their 
close relationships and position in the same 
family. In both cases, the nematocysts of the 
acontia include both penicilli and spirulae." 

Like other brackish water anemones known 
from the east coast of India, these are 
permanent inhabitants of the brackish water 
and show several adaptations in correlation 
to their peculiar environs. The occurrence 
of a large number of parasitic (or com- 
mensal f) Copepods in the coelenteron of 
the specimens is noteworthy. 

I wish to thank Professors E. Gopala Aiyar 
and T. A. Stephenson, for much valuable help 
and criticism. 

N. Kesava Panikkar. 

Fiiiversity Zoological Laboratory, 

Maclras, 

July 25, 1935. 


^ Carlgren, O., Aciiniariti , The Danish In^olf Expctii- 
tion^ 1921, 5, pt. 9, 1-241. 

" Carlgren, O., Ark. Zool.^ Stockholm, 1925, Bd. 17 a, 

1 - 21 . * 

^ Annandale, K., Rec. hid. Mas., 1907, 1, 47-74. 

^ Annandale, N., Mem, hid. Mas., 1915, 5, 65-114. 

^ Kao, H. S., Jour. Proc. As. Soc. Be/iifai, lQ'2o,2Qt 
No. 6, 339-347. 

® Stephenson, T. A., Quart. Jour. Micr. Sci.j 1920, 64^ 
425 574. 

7 Jour. Mar. Biol. Assn., U. K., 1929, 16, 173-200. 


Sexual Dimorphism in the Indian House- 

Gecko, Eemidactylus flavivirldis^ Ruppel. 

With reference to sexual dimorphism in 
Eemidactylus flaviviridis^ Ruppel, Baini 
Parshad^ says : ‘'The male is much smaller 
than the female and is much more active 
and agile, in build also it is much slighter 
and can be easily distinguished even from 
a distance.” Lydekker,^ on the other hand, 
says that ‘’among geckos the males are 
generally larger”-. 

An examination of more than three hun- 
dred x^reserved specimens and actual observa- 
tions on live individuals do not confirm any 
one of these statements. The size appears 
to depend not on sex^ but almost entirely on 
age and on the amount of food obtained by 
the individual. Quite a number of males in 
my collection measure 6-6-3 inches from 
snout to end of the original tail, the distance 
from snout to vent being in manj^ cases 3 
inches or more. This compares well witli 
the maximum size recorded by Boulenger^ 
for this species, “ from snout to vent 3 inches; 
tail 3 *2 inches;” and with that mentioned by 
Malcolm A. Smith, ^ “from snout to vent 90; 
tail 90 mm.” I have also got a great' many 
mature female specimens of this species 
which are far short of the maximum size. 

As for activity, I have not been able to 
make out any difference between the two 
sexes. The gravid females probably are 
just a little less agile than the males, but 
we cannot be sure of this distinction. 

It appears that the only reliable rhetliod 
of sex identification externally is to look 
for the femoral pores (present only in tlH». 
male-^) and for the postanal bones and sacs. 
The latter structures, first mentioned by 
BToble® and later by Malcolm A. Smith," are 
peculiar to Geckonidae. “The sac is present 
in both sexes, but the bone only in the niale,”*^ 
In the female Eemidactylus^ the postanal 
sacs are much smaller and open by minute 
slit-like apertures generally within tlu' 
posterior lip of the vent. In the male they 
are quite prominent and have their outer 
rims more or less protruded owing to tlu^ 
presence of a curved bone inside. As Smith.-* 
l')oints out, the bone “can be recognised, 
after a little exx)erience, without dissection 
by inserting the point of a needle into the 
oxiening of the sac and lifting the hone 
upwards.” 

Besides the foregoing differences, I might 
also point out (I hope for the first time in 
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this genus) a peculiarity of the male assumerl 
during the breeding season, and that is the 
presence of two swellings on the ventral 
aspect of the base of the tail, separated by a 
slight longitudinal depression. The female 
has this area either flat or slightly concave. 
This distinction becomes prominent in March 
or April and shows signs of disappearing 
towards the close of the breeding season. 

As far as 1 can ascertain, the only record 
about such swellings is by Annandale.^*^ 
He, however, mentions it in Gymnodaatylus 
and appears to have noted only one swelling, 
probably owing to the two males that he 
examined having suffered from over-long 
preservation. I am in a position to confirm 
his statement that the difference (at least in 
Eemidictylus) becomes prominent during the 
breeding season. 

Eeni Oharan Mahendra. 

St. John’s College, 

Ao^ra 

July 30, 1935. 

^ Baini Parshad, “ Some Observations on a Common 
Mouse- Lizard {Heviidactylus fl.-ri'iviridis^ Riippel) of 
India, ” Jonni. Bomb. Nat. Hist. Soc., 1916, 24, 834. 

“ Lydekker, I'l., Cunningham, J. 'P., Boulenger, G. A., 
Thomson, J. A., ‘‘ Reptiles, Amphiljia, Fishes, and Lower 
Chordata,” Methuen & Co., 1912, p. 63. 

•’* Boulenger, G. A., “ Fauna of British India (Reptilia 
and Batrachia),” 1890, p. 92, {i-ide H. coctaei). 

^ Smith, M. A., ” Fauna of British India (Reptilia and 
Amphibia),” 1935,2, 98. 

, ■ 5 98 . 

® Noble, G. K., The Bony Structure and Phyletic 
Relations of and Allied l.acertilian Genera, 

with a Description of a New Geiius^ ” Jmer. Afus.., Nov. 4, 

1921, pp. 1-16. 

" Smith, M'. A., “Fauna of British India (Reptilia and 
Amphibia),” 1935, 2, 25-26; “Remarks on Some Old 
World Geckoes,” Bee. Bui. Mits., 1933, 35, 9-10. 

Op. cit., p. 9. 

Smith, M. A., “ Fauna of British India (Reptilia and 
Amphibiaj, ” 1935, 2, 25-26. 

’ Annandale, N., “ New and Intere.s ting Lizards in the 
Colombo Museiun,” Spolia zcylonica, Jan, 1906,3, Part 11. 


The Quartzites of the Bababudan Area, 
Kadur District. 

Ix raferriiig to the quartzites occurring in 
the Mysore State, Dr. VY. F. Sm33th; one of 
the former Directors of the Mysore Geolo- 
gical Department, has stated : There can 
be little doubt that many of the quartzites 


are crushed and recrystallised quartz-vein,s 
and quartz porphyries, and possibly felsites, 
and it is at least open to question whether 
we have any which are genuine sedimentary 
rocks. Tn the course of a recent exami- 
nation of the quartzites occurring in the 
neighbourhood of the Bababudan ranges, 
the writer obtained certain evidences wliich 
indicate that these quartzites are sedi- 
mentary rocks of the nature of sandstones. 

The- quartzites are generally white in 
colour, but often they are of various shades 
of brown. Sometimes they are green, this 
colour being due to the presence of a green 
mica. The texture is saccharoidal. The 
rocks are ordinarily compact but w’-eathered 
specimens crumble into a granular sand. 
Under the microscope, the individual grcliis 
are often set off by the matrix which is 
sometimcvs ferruginous. The grains are not 
quite uniform in size. In highly crushed 
varieties, porphyroclasts of quartz occur 
in a matrix composed of minute grains of 
quartz, mica and iron ore. 

There are several runs of quartzites in 
the area and brief descriptions of those 
occurring south of Allampur are given by 
Rriiec Foote,- Sampat Iyengar^ and Ralaji 
Rao.'* Bampat Iyengar considered that 
these quartzites were formed by th(‘ crush- 
ing of quartz reefs. 

Tlie i*uns of quartzite are remarkable in 
that they follow both in the directions of 
strike and dip, the banded ferruginous 
quartzites of the Bababudan ranges, which, 
have been considered by the writer for 
reasons given elsewhere,''' to be sedimentary 
deposits. Fig. 1 is a sketch map giving the 
main trend lines and directions of dip of the 
banded ferruginous quartzites, as well as 
those of the nearest quartzites. It will be 
seen from this map, that in spite of the 
discontinuity of tlic quartzite runs here and 
there, there is a general parallelism, to the 
banded ferruginous quartzites which have 
a more or less ring-shaped outline. This 
agreement in trend is brought out very 
clearly by the bend in the quartzites near 
Linganahalli, which closely corresponds to 
the kink which is noticed in the ferru- 
ginous quartzites near the Peeta in the 
Bababndans. 

The quartzites south of Allampur and 
immediately to the north of Chikmagalur 
are pebbly in character. The pebbles vary 
in size from a fraction of an inch to nearly 
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JBANDED FERnUGtNOUS QUARTZITE QUARTZITE 

(Adapted from the map of Slater and Sampat Iyengar, Rees. My^s. GeoL Dept.. Vol, 9.) 

Fig. 1. 

Sketch map of the Bababudan area showing the parallelism in strike between the banded ferruginous 
quartzites and the adjoining quartzites. The arrows indicate directions of dip. 



Sketch of a hand specimen of quartzite showing 
cross-bedding. 


six inches across. Sampat Iyengar was 
of the opinion that these rocks were “ pseudo- 
conglomerates, ” though he has admitted 
that the rounding of the quartz is so perfect 
that it could he very easily mistaken for a 
sandstone. In support of his view, he 
states : Two or three of the rounded 

pehhles have undergone further crushing 
into smaller pieces so that, at pf'esent, the 
rock section (Z 366 I) has assumed the form 
of a quartzite conglomerate. But the simul- 
taneous extinction under the microscope of 
three or four rounded pebbles of quartz in 
close contiguity, give the clue to the crushed 
nature of the large pieces of quartz.’ The 
writer fails to understand how, after pressure 
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had acted on the pebbles and rounded them, 
they could still preserve their original 
crystallographic orientation. 

The most remarkable feature noticed by 
the writer in the quartzites is the occur- 
rence of cross-bedding. Very good speci- 
mens were collected from tlie quartzites 
north of x\llampur. Fig. 2 is a sketch of 
one of the specimens. The bedding planes 
are seen because of the deposition of ferrugi- 
nous material along them. 

The writer is of opinion that the facts of 
observation detailed in this note, definitely 
suggest that the quartzites of the. Bababudan 


area are not of vein origin but are ordinary 
sedimentary arenaceous rocks. 

Charles S. Pichamtjthu. 
-Department of Geology, 

Central College, 

Bangalore, 

August 20, 1935. 


1 Smeetli, W. F., Mys. Gcol. Dept. Bulletin, 1916, 6, 10. 
“ Bruce Foote, R., Metn. Mys. Gcol. Dept., 1900 
1 , 37. - / , 

Samoat Iyengar, Rec. Mys. Geol.Depl., 1908, 9, 71-72. 
^ Halaji Rao, B., Rec. Mys. Gcol. Debt., 1913, 13, 
139141. 

^ Pichamuthu, C. S., Cnry. Sci., 1935, 3, 606-608. 

^ Sampat Iyengar, P., op. cit., 72. 


Obituary. 

Lieut. -Colonel H. W. Acton, C.LE., I.M.S. 


W ITH the death of Lieut.-Colonel Hugh 
W. Acton, C.I.E., I.M.S. , there terminates 
a very brilliant career of medical research 
work in India, and one of great benefit to 
this country. 

Colonel Acton was a medical student of 
Middlesex Hospital, London, and before 
qualifying had carried out special research 
work on tumours under Sir John Bland 
Sutton. He entered the Indian Medical 
Service in 1907, and his first few years in 
India were spent in military duty, — chiefly 
on the north-west frontier. Here he made 
the important discovery that enteric fevers, 
which at that time were supposed to be of 
exceptional rarity among Indians, were 
actually not uncommon in Indian troops. 

In 1910 he was posted to the Pasteur 
Institute of India, Kasauli, as Assistant 
Director under Lt. -Colonel W. P. Harvey, 
I.M.S. At that time antirabic treatment in 
India was in a rather unsatisfactory state. 
From 1900 to 1907 tlie Kasauli Institute 
had used Pasteur’s original “dried cord” 
method, but this was unsatisfactory on 
account of sepsis and of the introduction 
into possibly susceptible persons of a large 
amount of nerve substance, which might 
lead to “neuroparalytic” accidents. From 
1908 to 1911 the dilution method of Hogyes 
was employed ; this was free from sepsis, and 
the amount of nerve substance injected was 
minimal, but theoretically at least, the use 
throughout the course of immunisation of a 
living rabies virus was not free from risk. 
Sir David Semple had suggested the use 
of a (dead) carbolised vaccine, and the 
years 1910 and 1911 at Kasauli were spent 


by Colonels Harvey and Acton in testing 
this out experimentally. Monkeys {Silemis 
or Macacus rhesus species) were used in 
very large numbers ; these had to be first 
inoculated with rabies “street virus” and 
then to be inoculated with the carbolised 
vaccine, and the experiments were carried 
out at very considerable personal risk to 
the workers concerned. The result of this 
work was the introduction in 1912 of SempkVs 
carbolised vaccine, which is to-day in use 
throughout the Pasteur Institutes of India, 
and the present efficacy and smooth running 
of antirabic treatment throughout India 
is very largely due to the work of Colonels 
Harvey and Acton. Many years later 
Colonel Acton suggested the use of sheep 
instead of rabbits for the Affixed virus”, 
thus again improving results. Whilst these 
experiments were in progress a “fixed virus” 
strain was established in the Macacus rhesus 
monkey and it was shown that the Kegri 
body of rabies is of the nature of a cell- 
inclusion, this work anticipating by many 
years much of our present-day knowledge 
of the filterable viruses. 

Between 1912 and 1914 Colonel Acton 
carried out other very important research 
work at Kasauli. This dealt with latent 
malaria in dog-bite patients, among whom 
the sudden change to the cold and altitude 
of a hill station may often precipitate a 
relapse of malaria ; with Hwmoprojeus in- 
fection' in pigeons; with the process of 
acclimatisation to a hill station altitude and 
a study of the blood changes concerned. 
Very important were his studies of snake 
bite in India. These occupied three years 
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and were carried out in a very systematic 
manner. Tlaonsands of experimental ani- 
mals were utilized — chiefly rats ; and some 
three hundred or more poisonous snakes, 
the latter being caught by four gangs of 
professional snake catchers in the Bihar 
jungles. The chief results of this enquiry 
were to define with some approach to accu- 
racy the doses injected by the different 
species of snakes concerned, the relative 
toxicity of the different venoms, the use of 
gold chloride as a neutralising reagent, and 
the necessity for a highly concentrated 
antivenene. A good resume of the whole 
subject is given by Colonel Acton in Yol. I 
of Byam and Archibald’s Practice of Medi- 
cine in the Tropics. 

After the outbreak of War in 1914, Colonel 
Acton was transferred to Simla, as Medical 
Officer of Health, and subsequently went 
to Mesopotamia as pathologist and surgical 
specialist to JSTo. 12, Indian General Hospital 
at Amara, Here he studied especially the 
subject of oriental sore, and discovered that 
the distribution of oriental sores and of 
sandfly bites on the surface of the body is 
identical. An important memoir on the 
subject was published in 1919 and led to the 
incrimination of Flilebotomus argentipes as 
the vector in India of kala-azar, and of 
P. papatasi and P. sergenti as the vectors of 
oriental sore in north iHrica, Palestine and 
Mesopotamia. 

On his return from Mesopotamia, Colonel 
Acton was posted to the Malaria Convalescent 
Depot at Dagshai. This afforded him a 
unique opportunity for research wnrk on the 
treatment of malaria. British troops from 
the different war zones and from all over 
India were sent to Dagshai in the Simla 
hills to recuperate. The altitude and the 
absence of mosquitoes here excluded the 
possibilities of re-infection, and hence any 
attack of malaria which occurred was ipso 
facto one of relapse. In a short series of 
papers Colonel Acton and his colleagues at 
Dagshai showed : (a) that Plasmodium 

vivax is essentially the parasite associated 
with relapsing malaria ; {h) that the alka- 
loids other than quinine in cinchona bark 
are almost, if not equally as efficacious in 
the treatment of malaria, so that the very 
much cheaper treatment with cinchona 
febrifuge may replace the more expensive 
quinine treatment ; and (e) that adminis- 
tration of alkalies greatly enhances the value 
of the cinchona treatment of malaria.. Later 
Colonel Acton proceeded on deputation to 


England, where he worked under Sir Henry 
Dale, at the ISTational Institute for Medical 
Research at Plampstead on the action of the 
different cinchona alkaloids on free-living 
protozoa : the results of this enquiry were 
to confirm his previous work on the equal 
efficiency of the different cinchona alkaloids. 

In 1921 Colonel Acton became Professor 
of Pathology, Bacteriology and Helmintho- 
logy at the Calcutta School of Tropical 
Medicine, and held this appointment until 
April 1933. In this appointment he carried 
out a very large volume of medical research 
work of a very high order. His work on 
epidemic dropsy, for example, aroused 
widespread interest. He showed that the 
disease was almost always associated with 
the eating of diseased rice ; that rice stored 
in damp godowns readily became infected 
with bacilli of the vvlgatus group ; this 
might cause the formation of soluble toxins 
in the rice, and when such rice was eaten 
the absorption of these toxins might causo 
the symptoms of epidemic dropsy. In 
very rare instances the patient might acquire 
an intestinal infection with these organisms, 
and his stools become infectious to other 
persons. 

Other work, carried out in collaboration 
with Colonel Chopra, dealt with the toxins 
of the cholera vibrio ;-a subject which is only 
to-day receiving the close attention whicli it 
deserves. 

His work in collaboration with Dr. S. 
Bundar Rao on filariasis w'^as a most notahle 
contribution to tropical medicine. Bo many 
and vmried are the manifestations of 
filariasis due to Wuchereria bancrofti that at 
one time the idea was raised that then' 
might he more than one species of worm 
concerned in India. This view Acton and 
Bundar Rao showed to be wrong. In 
heavily endemic areas, such as the Malabar 
coast, transmission is i^ossible practically the 
w-hole year round, the population is con- 
stantly being injected with large doses of 
developing filarial embryos, the super fleia] 
lymphatics readily become blocked, and, as 
a result, elephantiasis is the commonest 
manifestation of the disease. In slightly 
endemic areas, such as Calcutta, transmission 
is only possible for some three months or so 
of the year ; the population receive only 
small and occasional doses of developing 
embryos ; these are able to make their 
way rapidly to the deep lymphatics oi tlie 
pelvis, and in such areas the chief mani- 
festations of the -disease are filarial fever. 
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lympliangitis, chylocele and liydroerdo. Tlie 
lymphatic glands may ho blocked in ()n(‘ of 
two ways ; either the worm may die in 
the gland and obstruct the flow of lymph ; 
or it may cause irritation and inflammation 
of the gland as it passes tlirougli, and sujier- 
added sepsis from septic focus anywli(‘re in 
the body may lead to acute inflammation. 
Thus the treatment of filariasis resolves 
itself into the careful (examination of tlue 
patient for any source of fo(*.al se])sis which 
must be dealt witli ; tlu' usi^ of autogHmons 
vaccines ; and care of tlu^ ginu^ral lu^alth. 
It is not likely that any drug will b<‘ dis- 
covered which, aft(W injcudioip will i-c^acdi the 
deep lymphatics of the pc^lvis wlun*e tlu^ 
mature worms are lying in sufheient, (con- 
centration to kill them. 

Other research work conducted by Oolonc^l 
Acton at the Calcutta fS(.*hool of Tropi('al 
Medicine dealt with tin* dys(‘.nt(‘ri(‘s of India : 
in common with many other workers he 
found that the incidence of baidllary 
dysentery in the tro[)i(‘S is very miKdi higher 
than that of amtt‘bic dysemtery. Ifis out- 
standing contribution to tropi('.al medudiK', 
however, was his study of the skin diseases 
of the tropics. In 1921 wlien he cornmenccHl 
his special studies in this subject, it was 
one of vewy great confusion. The (dinician 
was describing an ever-increasing variety of 
new syndromes under nevw nam(‘.s, wliilst 
the pathologist was constantly discovening 
new fungi alfecting f,he skin. Tlu^ great 
merit of Colonel Acton’s work in tliis subj(^ct 
was that he always searclunl for th(^ true 
underlying fetiologicul agent. Thus a 
“ weeping eczema ” of the l<‘g may be due to 
a streptococcal infection superimposed on 
a ringworm infection. The b(^st line of 


treatment for such a condition is not to use 
irritants ; but to use at first soothing 
applications ; then perhaps an autogenous 
streptococcal vaccine to eliminate the 
streptocmccal infection ; then, wiien the 
secondary infection has been cleared up, 
the primary ringworm infection may be 
(h^alt with by more drastic remedies. 

Coloiud Acton’s contributions to the 
subject of ‘T,ropical (h^rmatology” wa^remany, 
and all of tlunn arc of importance. He 
(*.ame to occupy almost th(‘ (honorary) post 
of (consulting dcManatologist to the whole 
of India. Tiu‘ nnmlxu’s att(‘nding the clinic 
ros(‘- to 12,090 a y(‘ar. Not only that, lie also 
trained his assistants in nuTho'ds and techni- 
(pic, and has left as a Ic^gacy to the School the 
only departrmmt of imxlicaJ mycology inindia. 

Oolond Acdon became Director of tlie 
Calcutta School of Tropical Medicine in 
July, 1928. In that appointment he showed 
not only his g(miiis as a research worker, 
but his admirable capacity for directing 
and co-ordinating the work of others. He 
had an ability to g(ct at the essentials of 
a re.s(‘arc}i problem, to map out proposed 
liiKis of inv(cstigation, to suggest technique 
and pr()(ce(lure, and to assess results, charac- 
teristic of genius of a very high order. To-day 
there is not a depart ment in the School wdiich 
doecs not owe a dee^p debt of gratitude to his 
powers of organisation and administration. 

India will long treasure his- memory, for 
lie was the most brilliant of a band of research 
work(u*s in the Indian Medical Service whicli 
is rapidly dwindling in numbers. His life- 
work will serve as an example to the 
coming generation, for he gave his best to 
India with a selfless and devoted generosity. 

K. Knowles. 


Prof. Dr. Emmy Noether. 


TN t}u‘ death of Erruriy Noelhor on Mth i\piil 
1935 as tlie I’esuit of an operation, the 
mathematical world ]o.ses one of the foremost 
investigators in tlie domain of modern Algebra 
and an unique and characteristic personality. 
She was born on 23rd Marcli 1S82 as the daughter 
of the mathematician Max. Noet her. 

Ketnai-kable as her work was when due con- 
sideration is paid to her sex, it is still more 
remarkable as a contribution to the methods of 
mathematical thought which she employed in all 
her work. She was a great apostle of abstract 
thought and considered no theorem elegant and 
no proof complete until the inner abstract spirit 
underlying the ideas was. laid bare. She never 
thought in terms of formulae but only in concepts 
and therein lay her great strength. The guiding 
principle which she actually applied to her work 
was that no relations between numbers, functions 


and operations could be considered significant, 
capable of generalisation and useful unless they 
were detaclied from special environments and 
related to abstract conceptual notions. 

It was in the domain of Algebra and Arithmetic 
that she worked mo.st. She u.sed and enriched 
tlie concepts of fields, ideals, modulus and 
isomorphism by a generalisation of Dedekinds 

Modultbeorie ”. ller doctorate dissertation 
(1907) concerned itsedf with Gordan’s invariant 
theory in n-ary domain. She soon came under 
the spell of Hilbert's ideas and did fundamental 
work in connection with the flniteness theorem 
and the problem of construction of equations with 
specified groups. 

Emmy Noether can truly be described as the 
greatest woman mathematician who has done 
work of such high excellence in the region of 
abstract mathematical thought. B. S. M. 
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Magneto-Chemistry.* 


I N recent years there has been a great 
revival of interest in magneto -chemistry, 
and an extensive series of experimenta] 
investigations have been carried out, stimu- 
lated by the fact that there is now a sufficient 
background of adequate theory to enable 
the significance of the results obtained to 
be more clearly appreciated. One of the 
most active workers in the field has been Prof. 
Bhatnagar, who, with his collaborators at 
Lahore, has contributed extensively to the 
progress that has been made. 

Although a number of good books have 
been written, on various aspects of magnetism 
in the last few years, none has been written 
by a chemist. In the study of the more 
complex compounds, whether inorganic or 
organic^ a thorough knowledge of the 
chemical outlook on questions of constitution 
is necessary in order that the salient points 
of interest'in the results may be brought to 
light. Prof. Bhatnagar is well fitted to deal 
with such questions. Further he can 
approach the general treatment of magnet- 
ism with a due appreciation of the kind of 
presentation which will be of most value to 
chemists who previously have not studied 
the more physical and mathematical aspects 
of the subject. The aim of this book is 
to place before chemists a comprehensive 
and at the same time comprehensible 
account of the experimental and theoretical 
researches which have been carried out 
in this field. The authors have been 
extremely successful in achieving this aim. 

Of necessity, if the book was to be a more 
or less complete whole rather than a chemi- 
cal supplement, previous hooks have been 
freely drawn upon, as is fully and gracefully 
acknowledged. It is unnecessary to review 
in detail such parts of the book as present 
anew such matters as have been dealt with 
elsewhere. It is sufficient to say that the 
matter has been well selected, and that in the 
presentation further points of cognate interest 
are often noticed, and that where necessary 
more complete tables of data are given. 
In indicating the scope of the book, special 
attention will be directed to those parts which 
deal more particularly with matters which 
have not previously been dealt with in detail 
in book form. 


■ * “ Physical Principles and Applications of Magneto- 
Chemistry.” By S. S. Bhatnagar and K. N. Mathur. 
Pp. xiv -h 375. (Macmillan & Co., London, 1935.) 


The book opens with a pleasantly MTitten 
historical introduction, in which mentioii 
is made of a reference to the lodestone in the 
Vedas, and, to skip over intervening mil- 
lenniums, an appreciative account is given 
of such earlier theories of magnetism as those 
of Poisson, Weber and Ewing. The funda- 
mental ideas and delinitions arc introduced, 
and an account is given of the usual methods 
of producing magnetic fields, the large 
Paris electro-magnet being also descuubed. 
A brief account of ihethods of measuring 
fields follows, particular attention being paid 
to the convenient fiuxmetm method. The 
theory of susceptibility measurements is 
given in a sound, if not quite the sim^hest, 
form, and a very full account follows of 
the various types of magnetic balance, includ- 
ing several which are due to Bhatnagar 
and his pupjils. This is probably the fullest 
account of magnetic balances which has 
been given, and will provide the intending 
investigator with a wdde choice. 

The work of Curie, Honda and Owmn, and 
Pascal is then described under the heading 
‘'Pan-Magnetism of Matter”. The account 
of Pascal’s work, which, it seems to the 
reviewer, is seldom sufficiently appreciated, 
is very detailed and contains a most valuable 
set of tables of data. 

An account is then given of the theory of 
spectra and atomic structure, based on the 
original Bohr theory, and the vector model 
of the atom. It is wise of the authors not 
to overload their book by entering more 
fully into the intricacies of quantum 
mechanics, for the account given here whl 
probably be quite adequate for the chemical 
experimentalist . 

Dia- and para-magnetism are treated 
in turn : an adequate indication is given of 
the quantum -mechanical treatment of Van 
Vleck, and also of the theory of the para- 
magnetism of free electrons. Tlie account 
of ferromagnetism is very brief, but it is 
sufficient to draw attention to the complexi- 
ties of the problems involved, which fall 
rather outside the central chemical held. 

Magnetism and valency are then con- 
sidered, the sequence of ideas due to Werner, 
Kossel, Lewis, Heitler and London, Sidgwick 
and Pauling being traced. Ionic para- 
magnetism is taken up again, and here 
there is some overlapping, but it is not 
serious, as the questions are discussed from 
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new point-s of view, and complex compounds 
are also considered. 

In a chapter on magneto-optics, the 
E^araday, Cotton-Mouton, Kerr and 
pliotomagnetic effects are discussed. Here 
of particular value is the detailed account 
given of the magneto optical researches of 
Perkin, which parallel those of Pascal, and 
have been too often overlooked. 

A summarizing account of the various 
magneto-mechanical and galvano-magnetie 
elfects occupies the twelfth chapter, which 
is followed by a chapter on magneto- 
crystallic action, which is brought well up-to- 
date. The interesting question of the influ- 
ence of magnetic holds on chemical reactions 
is then discussed, and in the hnal chapter 
some miscellaneous applications of the use 
of magnetic properties in physico-chemical 
investigations are described. 

In an epilogue attention is directed to 
some outstanding problems, such as those 
connected with the magnetic properties of 
compounds of transition elements other than 
those of the iron and rare earth group and 


the interpretation of the significance of the 
Pascal constitutive factors, and to the need 
for more precise measurements of a large 
number of substances. An appendix includes 
a useful list of susceptibility values. 

It will be clear that the book covers the 
field in an extremely comprehensive manner. 
It will be readily comprehensible, and the 
extensive information it gives, the numerous 
tables of data, and the lists of references will 
undoubtedly be of great value, particularly to 
chemists, not only in showing what has been 
done, but also in indicating lines of investiga- 
tion which should be followed up. Prof. 
Ehatnagar and Dr. Mathur are to be congra- 
tulated on having brought to completion 
so successfully a book Avhich clearly entailed 
an enormous amount of painstaking wmrk, 
and so making available to others a detailed 
survey of the investigations which have 
been carried out in this wide field. 

It remains to add that the book is w^ell- 
indexed and excellently produced. It is a 
most useful addition to the literature of 
magnetism. 

Edmoni) C. Stoneu. 


The Structure of Molecules.* 


rpHE latest volume of the collection of 
^ works on modern molecular physics, 
which was edited by Born and Ehanck, is a 
book of Dr. H. A. Stuart : MolelculstruUur. 
Like all the other volumes of this series it is 
meant primarily for the research worker, 
interested in similar lines. Although a brief 
account of the wave-mechanical theory of 
valency and band spectroscopical determina- 
tions of the energy of dissociation have been 
given in the first and last chapters, the main 
interest of the monograph is not concerned 
with the electronic configTirations of the 
molecules, but centres round the questions 
of the arrangements of the nuclei. Here, 
howaW'Cr, in a branch of knowledge to which 
the author has contributed to a large extent, 
particularly by measurements of the Kerr 
effect, the publication is an extremely reliable 
and useful guide. In the second chapter the 
older methods to determine the constants 
of a molecule are described, such as arise 
from kinetic theory. A chapter on direct 
measurements of internuclear distances and 
valency angles by X-ray spectra and electron 


* Molekiilstniktnr, by H. A. Stuart (Verlag von Julius 
Springer). Pp. 388. Price KM. 33*80. 


interferences, is followed up by a more 
theoretical presentation on the inner-mole- 
cular x)otential, free rotation and related 
questions. 

The three following chapters particu- 
larly will interest most of the readers. The 
first of them deals with electric polarisation 
and dipole moment of the molecules and 
with tlie structure of the molecules as re- 
vealed by the approximately constant mo- 
ments of the groups. Then follow's a 
chapter on the depolarisation of Tyndall 
and Raman radiations and the electric 
Kerr effect which is jjarticularly valuable in 
determining the anisotropy of the polarisa- 
bility of a molecule and finally a chapter 
on infra-red and Raman spectra, by which 
the vibration frequencies of the nuclei are 
determined. 

In order to see, how these different methods 
to determine the nuclear structure of a 
molecule supplement each other, we will 
consider the results obtained for nitrous 
oxide, the structure and formula of which 
were uncertain for a long time. The mere 
existence of the Raman spectrum excludes 
from the beginning any electrovalent for- 
mula. The Kerr effect excludes a formula 
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like \/ and, since the dipole moment is 

6 

small but certainly different from 0, a 
symmetrical formula like N — O — IST is not 
possible. Indeed, infra-red and Eaman 
spectra are in best agreement with the 
unsymmetrie linear formula N = N =0, which 
is confirmed by experiments on electronic 
interference in EoO which also indicate a 
distance of 2 -38 A.U. between O and the 
farther IST atom. 


This one example may be sufficient to 
show that it is rarely possible to deterniine 
the structure of a molecule by only one 
experimental method, which describes and 
seizes only one of its properties, but that 
all of them have to be taken into account. 
Dr. Stuart’s monograph will be extremely 
useful to all those who want to compare 
their own results with those obtained by 
others by different methods. 

E. Samuel. 


Electro-kinetic Phenomena.- 


T he Board of Editors of “ The American 
Chemical Society Monographs ” has two 
objects in view in publishing their excellent 
series : first, to present the knowledge 
available upon a chosen topic in a readable 
form, intelligible to those whose activities 
may be along a wholly different line and 
secondly, to promote research in the branch 
of science covered by the monograph, by 
furnishing a well-digested survey of the 
progress already achieved in that field and 
by indicating fruitful lines along which the 
investigation might be extended. That both 
these commendable objects have been achiev- 
ed in a special degree will he realised by every 
reader of the monograph on Electrokinetic 
Phenomena, which presents for the first 
time important literature scattered through 
various journals in a connected form. 

The phenomenon has been treated from 
a definitely biological standpoint. The 
volume includes discussions on organic com- 
pounds, blood cells, soils and inorganic 
materials, and a separate chapter has been 
devoted to the special aspects of electro- 
kinetic phenomena relating to proteins. 

* ‘ Electrokinetic Phenomenal 'By Harold A. Abramson. 
American Chemical . Society Monograph Series No. 66. 
(The Chemical Catalogue Company Inc.. New York.) 1934, 
pp. 331. 


Problems connected with the fractionation 
of proteins from their mixtures are indicated 
in the section on mixtures of proteins. The 
applications of this phenomenon in the field 
of biology and medicine are indicated parti- 
cularly in the Chapters X and XI which deal 
with blood-cells, tissues, spermatozoa, bac- 
teria, antibodies, viruses, etc. The selective 
permeability of living membranes in rela- 
tion to the electrostatic forces obtaining in 
the pores of the membrane, which is dis- 
cussed in the volume, has a close bearing 
on the introduction, locally, of drugs, the 
molecules of which are charged. 

The fact that isospermatoxins produce loss 
of sperm motility, leads to the possibility 
of determining quantitatively the period 
of immunisation against pregnancy. The 
influence of such precise physico-chemical 
control of contraceptive technique should be 
of more than usual significance. The above 
two examples of the application of the 
electrokinetic phenomena, culled out at 
random from the book, is illustrative of the 
wide appeal which the volume is entitled 
to have. The book is written in a style 
and manner which render it not only ex- 
ceedingly informative but also most stimu- 
lating. 


M. S. 
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Chronica Botanica.* 


F E. YEEDOOEN has done a great service 
to the Science of Botany in bringing out 
Chronica Botanica, a useful book of 447 
pages. This is mainly a book of information 
on the progress of Botany in all its aspects 
pure as well as applied and the author 
wants to publish it every year. Its success 
will depend upon the co-operation of the 
Botanists all over the world. 

The book opens with a letter from E. D. 
Merrill of the hiew York Botanical Gardens. 
There is a timely pleading for the Inter- 
national Co-operation among the Botanists. 
When the spirit of narrow nationalism is 
running so high it is very gratifying to 
read this letter. International co-operation 
has been successfully achieved by Botanists. 
The plants have no narrow political bounda- 
ries. The real co-operation began with the 
Taxonomists. 

In the Almanac for the year 1935 useful 
information is given of outstanding anni- 
versaries, meetings of International Con- 
gresses and Jubilees of various Botanical 
institutions. 

The detailed programme of the Sixth 
International Botanical Congress in Amster- 
dam, 1935, and its Officers occupies nearly 
ten pages. In the middle of this, a page is set 
apart for the portraits of eminent Botanists 
who passed away since the fifth Congress. 
It is curious that I). H. Scott, the premier 
paJeobotanist, does not find a place here. 
A special note has been added about John 
Briquet {1870-1931), a great Taxonomist 
who rendered invaluable service to Taxonomy 
and to the success of the International 
Botanical Congress. 

A lucidly written article by A. B. Eendle, 
F.R.S., on the history of the International 
Botanical Congress from 18()4 to the end 
of 1930, when the Congress met in Cambridge 
is of great value for all students of Botany. 
He shows how the earlier congresses had 
combined both Horticulture and pure Botany 
for discussion. From 1900, when the. Con- 
gress met at Paris the pure ^Science is having 
a separate Congress. The second and third 


* Chronica Botaiiica, edited by Fr. Verdoorn, Leiden 
Netherlands. 1935, pp. 447, 15 Neterl. guilders. 


Congresses w'ere held in Vienna (1905) and 
Brussels (1910). Owing to the great cata- 
strophe of 1914-18 the Congress could not 
meet in London in 1915 and the aftermath 
of this lasted till 1926 w'^hen the Congress 
met at Ithaca, Hew York. The 1930 
session at Cambridge with Prof. A. C. Seward 
as President, was a great success and it 
may be said that the Congress lias become 
a normal annual event. 

This is followed by accounts of various 
International Congresses, C'ommittees and 
Societies. Useful information for those that 
are engaged in special fields could be gathered 
from tliese. Unfortunately no mention lias 
been made of the Indian Science Congress 
here. 

The succeeding chapter on a Eeview of 
all branches of Plant Science during 1934 
which occupies the bulk of this publication 
covers 258 pages. The progress of the 
Science and personal news are treated in 
all countries in the alphabetical order, com- 
mencing from Afghanistan and ending 
wdth Zanzibar. The accounts of persons 
and matters are of real value. In spite of 
the earnest appeal from the author, the 
response has not been adequate. While the 
technical departments have given useful 
accounts of the institutions, the Universi- 
ties have not manifested their co-operation. 
In India seven out of tlie seventeen Univer- 
sities have, sent meagre information. It is 
necessary that all the institutions should 
send as far as possible a fuller account of 
their equipment and the investigations 
f'.arri(‘d on or are in progress. 

This annual register does not seem to be 
the proioer place for correspondence, how'- 
ever useful the letters may b(L 

Tlie last 103 pages cover the new and 
changed addresses of persons, classified 
advertisements of posts, book-sellers and 
periodicals. Even the laboratory suppliers 
find their place here. 

A short illustrated History of Botany in 
the Netherlands has its humourous side. 

The book should find a place in every 
Botanical Institution. 

M. A. S AMP ATHKUM ARAN. 
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Reptilia and Amphibia of British India. * 


T he present volume is the second of the 
four into which Dr. Smith planned to 
divide the revision of the Eeptilian and 
Amphibian Fauna of British India. The first 
volume, dealing with the Loricata (Crocodilia) 
and TesPudines (Chelonia), appeared in March, 
1931. The third volume will deal with the 
Snakes, and the fourth with the Amphibians. 
Both the volumes so far published mark a 
decided improvement over Boulenger’s work 
‘^Eeptilia and Batrachia” 1890, in this series. 

As mentioned by the author in his preface 
to the First Volume, the region dealt with is 
not precisely that forming the scope of 
Boulenger’s work, but “ has been extended 
to include the whole of the Indo-Chinese 
sub-region, and is almost the same area as 
that included by Gunther in his ‘‘ Eeptiles 
of British India,” 1861. This extension in 
the limits of the area dealt with is due to 
the fact that the fauna of Siam, French 
Indo-China and Southern China is so closely 
allied to that of Burma that the author feels 
it to be scientifically incorrect to separate 
the two from each other. We trust that the 
change is for the better, as it makes it possible 
to avoid the artificial division of this natural 
sub-region and to consider it as a ivhole. 
Altogether, the volume on Sauria (Lizards) 
describes 297 species, of which 248 occur 
in the Indian Empire ; while Boulenger's 
work (1890) contained descriptions of 226 
species of Lizards (including also the 
Ohamaeleon), of which 17 were included 
upon incorrect data or have since been 
placed as synonyms”. This means that 
Dr. Smith's volume contains the descriptions 
of 39 more species than Boulenger’s. 

As in his descriptions of the orders Loricata 
and TesUidines in the First Volume, the author 
begins his work on Sauria with an illuminat- 
ing general Introduction, which deals with 
Structure, Evolution, Devolution, Geogra- 
phical Distribution, Economics, and Preserva- 
tion and Examination of Specimens . Dr. Smith 
possesses the knack of clear and concise 
expression and he has, in this Introduction, 
condensed a great deal of scientific know- 
ledge about this group of reptiles. In the 
section on Evolution and Devolution, he 
gives a valuable account of the evolution 


* Fauna of British India including Ceylon and Burma. 
(^Reptilia and Amp India). Vol. II. Sauria. By Malcolm 
A. Smith. (Taylor and Francis, London). 1935. 
Pp. xiii-i-440, 93 text-figaras, 3 plates and 2 map.?. Price 
30 ^. 


of the adhesive digital pad and the external 
coverings of the eye, as also of the degenera- 
tion of the eye, the ear and the limbs. The 
remarks in this section, as pointed out in 
the preface, are the '' outcome of the study 
of the structure of the Indian and Indo- 
Chinese species”. But the author assures 
us (pp. V, vi) that he has carried out his 
researches much further afield and has 
studied the wholegroup from this standpoint. 
We look forward eagerly to a fuller account 
of these problems. 

About femoral glands or organs (p. 4), 
the author says, '' They are not true glands, 
but tubular invaginations of the epithelium, 
the opening of which, termed the pore, may 
perforate a scale or lie between two or more 
scales.” We are not in a position either to 
endorse or to refute the author’s verdict 
that these are not really glands ; but cer- 
tainly there are a great many workers who 
have investigated these structures and are 
inclined to regard them as glands. Camp 
(1923)^ gives an excellent resume of the 
work done in this direction, and says : 
'' Duvernoy, Wagler (1830),^ and Johannes 
Muller first noted the glandular nature of the 
femoral organs. The histology has been 
investigated bv Ley dig (1872), Schaefer 
(1902), 3 Cohn (1904), ^ Tolg (1903),'''^ Fc^izet 
(1911)® and others. Felizet remarks upon 
the similarities with the mammalian seba- 
ceous gland This was also partly the 

view of Meissner (1832),^ Leydig, and 

Schsefer, and many later workers 

Maurer .... believed that the proximity of 
lymph spaces indicated a similarity to the 
musk glands of crocodiles The glands 


^ Camp, C. L., “ Classification of the Lizards, ’’ Bui/. 
Amer. Mns. Nat. Hist., 1923, 48, 401-403. 

- Wagler, J., “ Nat virliches System der Am phibien, mlt 
vorangehender Classification der Saiigehiere uii Vogel,” 
Fin Beitrag zur vcrgleichendcn Zoologie, MUnchen, 
Stuttgart and Tubingen, 1830. 

^ Schjefer, F., “Ueber die Schenkelclriisea der 
Eiclechsen,” A7xhiv filr Naturgcschichte, 1902,68, Band I, 
27-64. 

^ Cohn, L., Die Schenkeldriisen des Cncmidophonts 
l€7nniscatus Baud, ” Zoo. Anz., 1904, 27, 185-192. 

® Tolg, F., “ Beitrage zur Kentniss drusenai tiger 

Epidermoidalorgane der Eidechsen, ” Arbeiten Zoolog. Inst. 
Wien, 1905, 15 , 119-154. 

® Felizet, J., “ Recherches sur le Glandes Femorales de 
Laceria muralisC^ Jonr?!. d'Anat. Physiol., 1911, 47, 
333-370. 

^ Meissner, C. F., “Die Amphiborum quoraiidum 
Papillis Glandulisque Femoralibus, “ 1832, Basel. 
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are seemingly of functional significance and 
not vestigial or rudimentary structures.” 

As regards the evolution of the external 
coverings of the eye (p. 9), the author believes 
that '' the simplest form of eye-covering is 
to be found in the Geckoes ” and that this 
type has given rise to others by “ the dis- 
appearance of the immovable transparent 
disc, its function as a covering for the eye 
being now undertaken by the eyelids. 
Whether it becomes thinned and so dis- 
appears, or whether it becomes united with 
the cornea,” he is '' unable to say”. May 
we point out that some zoologists {e.g., 
Johnson, 1927), ^ who have given thought to 
this problem, regard the gecko type of 
eye-covering as not simple, but specialised, 
due to an “ excessive development and 
specialisation of the nictitans, which 
becomes quite transparent”! 

Besides the Introduction, the volume on 
Sauria contains excellent systematic de- 
scriptions of the sub-order, families, genera 
and species of the region dealt with ; com- 
plete synonymies of not only the generic 
and specific names, but also of those of the 
families and the sub-order ; a glossary and 
general index ; and a fairly complete 
bibliography. The author has examined 
the types of almost all the species mentioned 
and has taken great pains to make the work 
as authoritative and helpful as possible. 
He has followed the law of priority in 
nomenclature rather rigidly, and has carried 
it “ into all groups, although the Kules of 
Zoological Nomenclature do not, at present, 
require it to be carried higher than genera”. 
For our part, we doubt the utility of changing 
the nomenclature of zoological classification 
at the cost of common usage, especially in 
the case of groups higher than genera and 
species. 

In going through the Bibliography, one 
observes the omission of several important 
papers, referred to in the text. One looks 
in vain, for example, for the papers of 


Johnson, G. L., “ Conlributions to the Comparative 
Anatomy of the Repiilian and the Amphibian Eye, chiefly 
base:! on OphthalmoJogical Examination, ” P/ii/. Trans. 
Roy. Scr., 1927, B 215, 319-320. 


Weekes, 1929 and 19e30 (referred to on p. 6 
of the volume), Hingston, 1933 (the same 
page), Hewitt, 1929 (referred to on p. 3), etc. 
Much of the value of a work like the present 
one lies in directing our attention to the origi- 
nal contributions on the subject and we hope 
that I)r. Smith would give a more complete 
list of references in the coming volumes on 
Snakes and Amphibians. 

Boulenger (1890) in his volume on ^^Eeptilio 
and Banrachio” preferred to divide Lizards 
into two sub-orders : Lacertilia and Ehipto- 
glossa, the latter consisting of a single- 
family, Chaw^celeotidm. Dr. Smith, however, 
includes Chamceleotidce along with the other 
Indian families of Lizards in the same 
synopsis (pp. 20-21) and places this family 
just after Agamidce. This is in accordance 
with Cope’s opinion that the Chameleons 
are related to the Agamids, an opinion 
confirmed by Camp (1923).^ 

One might mention, perhaps, that in the 
case of one genus at least {H emidactylus) 
no mention of the size and nature of eggs is 
made even though we have some records 
about them. Baini Parshad’s article on 
H . flaviviridis (Jonr. Bom. Nat. Hist. Soc.^ 
1916, 24, pp. 834-838) has, apparently, 

not been available. It would probably 
be better also to have the glossary of each 
volume as complete as possible, irrespective 
of the fact that some terms have been 
explained in a previous volume. Such a 
procedure would make each volume of this 
series so independent of others as to make 
reference by a layman really easy and would 
facilitate his understanding of the common 
terms used in the text to a considerable 
extent. 

Dr. Smith is a well-known herpetologist, 
and we are sure that his present work is 
really the best introduction so far published 
to the systematic study of Indian Lizards. 
He has produced a volume of decidedly 
high order, and Indian zoologists should be 
particularly grateful to him for it. 

B. C. M. 


^ Camp, C. L., o/>> cit., 333. 
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Research on Lac in Great Britain. 


TT is two years since the Indian Lac Cess 
^ Committee deputed three research 
workers to England to carry out a scheme of 
research in the industrial uses of lac, in the 
fields of the paints and yarnishes, the plastics 
and the electrical industries. In the preface 
to the first teclinical paper, Dr. Jordan 
refers to the seyeral lines of investigation 
being pursued concurrently and the first 
bulletin deals with the isolation of the Pure 
Lac Pesin, the economics of whose isolation 
and utilisation must, for the moment, remain 
an unsettled question. The paper by Dr. 
Bhattacharya and Dr. Verman on this 
subject of isolation of pure resin is a very 
valuable contribution which promises to 
find application in technological develop- 
ment of lac. Dr. Yerman has discussed the 
industrial possibilities of pure lac resin, in 
a paper read at a joint meeting of the 
Ijondon section of the Plastics Group. The 
most hopeful application of the lac resin, 
which Dr. Yerman has indicated, is in the 
manufacture of an insulating varnish for 
wire, which should he able to withstand 
elevated temperatures for long periods of 
time. The pure resin has a quicker rate of 
hardening than the original lac and this 
circumstance should extend the employment 
of the pure lac resin to regions where the 
'' slow hardening ” of untreated lac has 
been found defective. Another application 
of great promise is the manufacture of 
canning aluminium and tin foil lacquers. 
Experiments have shown that with i)ure 
lac resin, can be successfully made coloured 
lacquers,, having good adhesion and nou- 
sticky. Yet another possibility whicli Dr. 


Yerman has indicated is the employment of 
the pure resin for electric insulating mould- 
ing. The chief difficulty in shellac mould- 
ing at the moment is the slow rate of heat- 
hardening and any process through which 
the time of hardening could be reduced, will 
be considered a useful technological develop- 
ment. Properties of the pure lac resin in 
this respect have not been investigated 
except to show that it possesses a quick(‘r 
rate of hardening than shellac ; witli the 
addition of accelerators it may be possihh* 
to reduce further the time of hardening and 
in this direction we shall await -vvith loHui 
interest the results of Drs. Bhatta-eliaryji 
and Verman. 

Gne pauses to reflect if all this work 
detailed above could not have been 
in India at tlie Lac Research Institute at 
Ranchi or at the Indian Institute of Scionct*, 
Bangalore. It is true both these Instituted 
have to a large extent pioneered researclics 
on the various aspects of lac but wdiat has 
been sadly lacking with respect to both of 
them is that close contact witli the coiisum- 
iug industries, wliicL have always biuai 
responsibh^ for stimulating applied rescareli. 
The Indian r(\s(‘areh woikers who have 
now been stationed at the Paint Resi'a.u'h 
Station at TcKldington, have' tlu^ (uiviiible 
op]>(>rtunity ol* fadng the practical pro])h‘ms 
of the industry uiuhu'standing their ninvis 
and nuHfiing their (‘xaeting recjiiireuKuifs 
through r(‘s(circh. They liave done well 
indeed but the Indian Irae Industry (‘.vpeds 
more wu)rlc From them, if it should esca])(‘ l ie' 
crisis. 

M. 8. 


Alchemy in China. 


I lST an interesting article appearing in 
I^ature (1935, 136 , 287-88), Prof. J. R. 
Partington gives an account of an ancient 
Chinese Treatise on Alchemy, an obscure 
and mystic work of considerable historic 
importance. The treatise is Ts'an T'ling 
GhH of Wei Po Yang who flourished in the 
2nd century A.D., and was called the 
riather of Chinese alchemy’. This treatise 
has been recently translated by Dr. 
Lu Ch’iang Wu and annotated by Prof. 
Tenny L. Davies. The translation is a task 
of no small difficulty from which, the 
previous sinologists had turned away in 
despair. The treatise has been considered 


to bo tlio oarbhssli, in Cliinese language. 
From tlio rofcreiuuis to earlier Chiiu'.se 
alcliemi.st.s it is naisonable to assume tlial 
for at least 2 or 3 (uuituries before Wei Po 
Yang, attemf)ts to trausinute bas {3 moLals 
into gold aaid i)rc{)a,re elixirs of life w'inv 
being made and alchemy in China ami 
Greece was contemporary. “ Dr. Wu am! 
Prof. Davies are to piiblisli later some 
alchemical chapters from Ko Hung, a 
celebrated Chinese Taoist Philosopher ami 
Alchemist of the fourtii century and the 
history of chemistry will be enriched by 
their work.” 
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Research Notes. 


Variation of the Mass of an Electron with its 
Velocity. 

As is well known there are two theories of 
the electron leading to different expressions 
for the depend once of the mass on the 
velocity, namely the theories of Abraliam 
and of Lorentz, the resnlt of the latter agree- 
ing witli that of the Melativity Theory. 
Bueherer’s experiments are taken to provide 
evidence for the (‘orreetness of the theory 
of Lorentz as against that of Abraham, but 
the accuracy of the experiments is not suffi- 
cient to a(‘(*.ept them as conclusive. Sommer- 
fehVs theory of the line structure of hydrogxm 
lines provides an indirect proof of the 
correctness of the Ta)r(utz formula. However, 
a direct experimental proof was a desideratum 
and one is now provided hy the experiments 
of M. hTackeii described in Annalen- der 
Pliysilc^ 1985, 23, 313. Xacken has nsed 
cathode ray electrons aceelerated through 
200 kilovolts and 7 kilovolts respectively so 
that tliere was an advantage over using the 
^-rays from various sources in that the 
intensity of the beam could be increased and 
sliar[)(‘r lines could b(^ obtained with shorter 
exposures. The cathode rays are deflected 
by (dectric* and magnetic fields : there is 
li'oweveran improvcunent in that the electrons 
of 7 kv. and 200 kv. are made to trace the 
same path by adjusting the str(‘ngt]is of the 
electric and magnetic, fields so that errors 
due to th(‘. g(M)metry of th(‘ apparatus do not 
app(*ar in tlie calculations. If J and J' 
are the iurrents in th(‘. magmffh*- field-coils 
and V and V' tlie potcmtials hchwenm the 
condeuscu* plates r(‘<iiiir(‘(l to produce the 
same delhKd'ion in tlu^ 200 kv. and 7 kv. 

YIY' 

electrons respectively and jjjr 

then if /x and /x^ arc', tlie massifs of the two 

groups of electrons,^ -jrrr —a constant — 

0-100 acco riling to Lorentz’s theory but 
slightly variable and equal to 0-154, 0-153, 
0-153/0-152 and 0-150 under the experi- 
mental conditions used by .h'acken. The 
actual values obtained for this quantity 
were 0-160, 0-105, 0-104, and 0-102 with 
a mean, of 0 -104 while the error in determin- 
ing J/J' might be 0*7% and that in V/V' 
could he 0-6%. Since the results to be 
expected according to Abraham.’ s theory 
differ from the exxjerimental values by 
0-1 %, 7% and 8 - 5% while the deviation of 


the mean result from Lorentz’s theory 
is only 1*2%,, Nacken concludes that his 
results decide definitely in favour of the 
theory of Lorentz. 

T. S. S. 


The Velocity of Light in a Partial Vacuum. 
The late A. A. Michelson had made arrange- 
ments to determine the velocity of light in 
vacuum but his death prevented his conclud- 
ing the work. F. G. Pease and F. Pearson 
who were associated with him in this work 
have carried it on to a successful conclusion 
and an account of the results so far obtained 
is given in Astrophysical Journal^ 1935, 82, 
20. The method used was that of the rotat- 
ing mirror having 8 and 10 faces and the 
light travelled to and fro inside a steel pipe 
line, one mile long and evacuated to a 
pressure varying from 0-5 mm. to 5-5 mm. 
of mercury. The details of this stupendous 
undertaking are illustrated by beautiful 
photographs. The light-path used varied 
from 8 to 10 miles. The distance was 
accurately measured by comparison with a 
carefully measured base-line set up near the 
]>ipe line. The number of revolutions per 
second made by the mirror Avas correctly 
determined by strobscopic observation of a 
tuning fork synchronised with the rotating 
mirror, the tuning fork being compared with 
a freely swinging pendulum which was 
compared with a chronometer wliich in its 
turn w'as rated by means of time signals 
from Arlington. “2885-5” determinations 
of the velocity w^ere made during a number 
of years and the mean value obtained for 
the velocity of light w^as 290774 km. per sec., 
the average deviation from the mean being 
11 km. /sec. As Birge has pointed out 

(Naiiire. 1934, 134 , 771), this result agrees 
with the values obtained by Mittelstsedt 
(1928), Mercier (1923) and Posa and Dorsey 
(1900) using other methods, and so the 
variation of the velocity of light postulated 
by Gheury de Bray and Edmondson may he 
only apparently confirmed by the measure- 
ments employinsf long base-lines. 

T. S. S. 


Photo-Oxidation in Near Infra-Red. 
the photo-oxidation of organic sub- 
stances in- presence of chlorophyl, under 
favourable conditions one molecmle of oxygen 
is absorbed per quantum of absorbed light, 
irrespective of the wavelength. If the 
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wayelength of tlie incident liglit is continu- 
ously increased, for any given substance, 
there will he a limit beyond whicli the 
absorbed quantum will be insufficient for the 
activation energy required for oxidation. 
This, in principle, simple method for deter- 
mining the activation energy for autoxida- 
tion of organic substances, however, requires 
a dyestuff which absorbs in the red and 
infra-red, and also a filter that transmits 
in these regions. Chlorophyl is not suited 
for this purpose as it does not absorb even 
in the visible red region. H. Gaffron 
{BericJite^ 1935, 68, 1409) has discovered 
in Bakterio-chlorophyl (extracted from tliio- 
cystis) a suitable dyestuff for this purpose. 
A solution of this in acetone, containing 
thiosinamine as acceptor absorbs oxygen 
when irradiated with light even beyond 
760 /x/x. This observation settles that it is 
not the oxygen that is activated by the 
sensitised dyestuff — as has been postulated 
by some, — since the energy required for the 
activation of oxygen to state is 37000 
cal. corresponding to 762 /x/x, and thus 
light of longer wavelength would be in- 
effective. 

M. A. G. 


Inter- Molecular Forces in the Liquid State, 

P. Giuard and P. Abadie (J. de Physique^ 
1935, 7, 295) have reported an interesting 
observation that the time of relaxation of 
a polar molecule in the liquid state, is 
extremely sensitive to the inter-molecular 
forces. Although Debye’s theory of disper- 
sion of dielectric constants is not strictly 
applicable to the pure liquid state, from the 
observed dispersion data, the characteristic 
period of relaxation r can be evaluated by 

477 inoL^ 

choosing a proper value for a in r— — ^ 

where t] is the viscosity of the liquid, T 
the absolute temperature and a is a constant 
having the dimension of molecular radius. 
This value of a gives a direct measure 
of T after allowing for the influence of rj 
and T. A comparison of the values of 
a shows, contrary to expectation, that the 
time of relaxation for different polar mole- 
cules in the liquid state varies inversely 
as the polarity of the molecule. By a process 
of elimination, it has been deduced that 
this remarkable relation must be attributed 
to the inter-dipolar forces prevailing in 
the liquid state. This is confirmed by the 
observation that when the polar liquids are 
diluted by non-polar solvents, the relaxation 


time increases to a maximum value of 
3 to 7 times the original value, and thou 
decreases. The nature of this curve would 
seem to indicate that the inter-molecular 
forces can have both effects, fco increase 
or to decrease the time of relaxation accord- 
ing to conditions. It is briefly indicated 
that such effects can be attributed to the 
structure of the liquid state resembling 
more closely the crystalline state than the 
gaseous one. 

M. A. G. 


The Range of Action of Surface Forces, 

Bastow and Bov^den [Proc. Roy. Soe. (A), 
1935, 151, 220) have made viscosity measure- 
ments of thin liquid films, which throw liglit- 
on the state of the liquid molecules in the 
neighbourhood of a solid surface. The 
results show that the solution of a liquid 
crystal has pronounced rigidity ; but no such 
effect is observed with normal liquids such 
as water, alcohol, acetic acid, etc., even in 
the neighbourhood of the freezing point. 
Furthermore, acetic acid shows a normal 
behaviour while it is in the supercooled stat(‘ 
— a state in which there is comparatively 
high probability for the formation of the 
multimolecnlar layers. The results negat(‘ 
the conclusion of certain w^orkers that there 
could he induced rigid structures of molocuh‘S 
extending from a surface to a distance of 
1500 a to 50000 a. The length of such 
oriented structures, if they exist, is certainly 
less than lOOO A and probably very much 
less. 

K. S. G. D. 


The Influence of the Electrode Surface 
on Anodic Reactions. 

The mechanism of the anodic oxidation 
of compounds at different electrode?: surfaces 
is of considerable practical and theoretical 
significance. Glasstone and Hickling 
1934, 1878) have recently advanced tlu^ 
view that hydrogen peroxide is formed as a 
primary reaction product on the surface of 
the anode. This has been seriously quCvS- 
tioned by Walker and Weiss in a recent 
paper {Trans. Far. Soc., 1935, 31, 1011). 
They have adduced definite evidence to tlu* 
non-formation of hydrogen peroxide. The 
formation of oxide films which change the 
nature of the anode surface has how^ever 
been detected. From the standpoint of 
quantum mechanics, there is a potential 
barrier between the electrode and the reacting 
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ions round it, which are in an adsorbed 
condition. It has been shown that for the 
discharge of an anion at the anode, the 
following relation should be satisfied. 

+-Hion— A A 

where cj) is the work function of the metal 
electrode, the applied anode potential, 
Eion electron affinity of the adsorbed 
anion, Hion hydration energy of the 

anion and A A the adsorption energy of the 
process. In the above relation, both 
and A A depend upon the properties of the 
surface. Anodes with high Oxygen over- 
voltage {e.g.^ Smooth platinum) favour the 
primary deposition of the anion, since the 
electron affinity of other anions is lower than 
OH'. In the case of electrodes with low 
over-voltage (platinised platinum, metallic 
oxides), the primary discharge of the hydro- 
xyl radicle may take part in the chemical 
oxidations on the anode. 

M. P. V. 


Study of Evaporation of Water from a Soil 
Surface. 

The dependence of fluctuations of water 
table on the surface evaporation and atmos- 
pheric pressure was investigated by Vaidhia- 
nathan and Luthra {JR.esearch Fublication, 
November 1934, 5, No. 3, Punjab Irriga- 
tion Ees. Inst.) at Lahore during June, 
the hottest part of the year. Surface 
evaporation was studied for 11 days by 
exposing P 2 O 5 in shallow bottles kept under 
a bell jar, while the fluctuation of water- 
table was studied by means of observation 
pipes fitted with strainers. It was found 
that while pressure has an elfect on the 
fluctuation of the level of the water table, 
when the surface evaporation is high, how- 
ever, the fluctuations of water table and 
pressure became out of phase and evapora- 
tion became the most predominating factor. 
The conclusions of the previous workers 
made in Australia and elsewhere that 
pressure is the main factor effecting the 
water table do not apply to the conditions 
existing in Lahore. It was found that there 
is continuity in the moisture content of the 
soil between the water table and the surface 
even though the water table is at a depth 
of 22 feet below the surface indicating that 
the water lost by evaporation is being 
continually replenished from the ground 
water level. This is in contradiction to 
Keen’s observations made at Eothamsted 
that water which receded 6 ft. is not drawn 


up by surface evaporation. The amount 
of water evaporating from the surface wms 
found to be 2*7 xlO”^grs. per sq. cm. per 
sec. on the average for June, when the 
maximum temperature wus 66 ° C. 


A Statistical Examination of the Uplift 
Pressure Data obtained from 
Model Experiments. 

A NTTMERICAL estimate has been made of 
the '‘Experimental Error" involved in the 
data obtaine<l from model experiments to 
determine, uplift pressures by Malhotra and 
Uppal {Research RiihUcation^ Jan. 1935, 
1 , No. 5, Punjab Irrigation lies. Inst.). 
Attention was confined to the. variations of 
‘‘'percentage drop of pressure." at individual 
X)ipes, the observations being taken from the 
same model though the head was varied. 
07 individual pipes were used for each set of 
observations and tliey liave been classified 
into 6 groups dex)ending upon the experi- 
mental conditions. Eliminations due to 
choking and other causes have been made of 
some, individual pipes. The analysis of 
variance due to Fisher w^as applied to the 
figures for ‘■'‘percentage drop of pressure". 
It was found (i) “that the upper limit of the 
‘Experimental Error’ for any group of 
observations is less than 0*50" and (ii) that 
“all but about 1 per cent, of the observations 
would lit into a range of 3E on either side 
of the mean value for the pipe" ; (iii) “In 
only one ease 3E was as high as i -5 and 
in all other cases it is less than 1 - O"; and (iv) 
“An increase in the. dimensions of the model 
did not affect the magnitude of the. error." 


Oil Formation in the Groundnut. 

The preference accorded to Indian ground- 
nuts in the British market under the. Ottawa 
Agreement is considerably neutralised by 
the poor quality of the Indian nuts as 
evidenced by the high free fatty acid content 
of the consignments from this country, 
the nuts from the Coromandel Coast ports 
being particularly bad in contrast wdth those 
from the West Coast ports, Mormugao and 
Bombay. An investigation into the causes 
affecting the quality of the groundnut has 
been undertaken by J. J. Patel and C. E. 
Sheshadri and the results of a study of the 
rate of oil formation and the effect of early 
harvest on the oil content are jmblished 
{Indian J. of Agr, Sci.^ 1935, 5, Part II). 
There is, throaghoixt the period of develop- 
ment of the seed, a gradual and uniform 
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gain in the oil content and reduction in the 
free fatty acid content. The harvest of 
groundnut even one week before the kernels 
are fully ripe increases the free fatty acid 
content and reduces the oil content by about 
five per cent. Premature harvest is thus 
suggested as one of the causes of low quality. 
The other effects of sucli early harvesting 
such as the high moisture content and the 
need for prolonged drying and deterioration 
by fermentation are being studied. 

A. K. Y. 


Factors affecting the Absorption of 
Selenium from Soils by Plants. 

Annie M. PI.ur.d-Karrer records the results 
of further studies on the toxicity of selenium 
to plants, now that the subject of this 
toxicity has assumed importance, owing to 
the fact recently established that this toxi- 
city is communicated to animals growing on 
such vegetation (J. Agri. 1930, 50, 

]S o. 5). The work relates to pot culture studies 
conducted with two different kinds of soils 
'fihe Keyport clay loam” and 'Tierre clay”. 
Of the if different kinds of plants grown, 
the crueifer£e mustard and 'Broccoli absorbed 
the largest quantities, 1240 and 1180 parts 
per million respectively, while at the other 
extreme come the grain crops, and about 
midway the other crops, rk., sunflower, 
flax, sweet-clover, alfalfa pea and spinach. 
The cruciferre showed no outward signs of 
suffering or abnormality though they 
absorbed the largest quantities, wlflle the 
graminese generally suffered most, the inter- 
mediate class remaining normal with the 
exception of the sunflower. The factors 
affecting the absorption by wheat of selenium 
added as sodium selenate to the soil and the 
resulting toxicity to this crop are summarised 
as ajvailahle sulphur, soil type, percentage of 
sand, method of adding selenium, the form 
of selenium added and the growth of previous 
crops. It is suggested that the tendency 
of a crop to absorb selenium depends on 
its tendency to absorb sulphur, as in the 
case of the cruciferie. Sodium selenate is 
absorbed by wheat more in the Pierre el 2 bj 
than in the Keyport clay loam. Applica- 
tions of free sulphur reduce the absorption 
by wheat of the naturally occurring selenium 
in soils as well as that added as sodium 
selenate. Gypsum is similarly effective. The 
addition of quartz sand to Keyport clay 
loam increases the toxicity of the selenate 
in proportion to the percentage of sand. 


Sodium selenate is not easily leached and 
is partially retained in the upper layers. 
Elemental selenium is a]:)parently unavail- 
able and non-toxic to wheat at least in 
quantities up to 200 parts per million in 
Keyport clay loams. The selenium was 
more toxic in the form of sodium selenate 
than in the form of selenite. 8odium selenate 
was either changed to a less tnxic form or 
reduced to a sub-toxic concentration by the 
growth of successiv(^ crops of wheat. 

A. K. Y. 


The Duration of Life in an Albino 
Rat Population. 

B.P. Wilson and N. M. {Sheard (ZVoc. .Eoy. 
8oc. Edin., 55, Pt. .1) have, for the ]nirpose 
of presenting the data on the life span of 
the albino rat, divided its life into two phases. 
The first phase comprises the span of lile 
spent by the rat in greater or less dependenoi* 
on its mother ; this pliase ends during tlu*. 
fourth week post iiartiiin. Tlie second phase* 
comprises life after weaning. During tlie*, 
period following weaning very few animals 
died under the conditions in which tliey 
were maintained. 

Data relating to 250 litiers chosen at 
random are presented whea'e the total num- 
ber of young in tliese litters was 1,607. Of 
these a total of 492 animals died, or wcuh* 
killed by their mothers before the ag(* of 
30 days ; while 1,115 survived upto or 
beyond this age. This would coiT(*.s])on{l 
to a death rate during this first phas(' of 
about 30 per cent. It was found difluuilt 
to establish in any given case whetb(‘r d(*atli 
of either a litter or a single young was diu* 
to low vitality or to accidents such as canni- 
balism or squashing of young by the mother 
because the latter fails to assume the 
appropriate “ nursing posture”. Ihiese fac- 
tors were eliminated when once tJie young 
was separated from their parents. It has 
been shown that not only is the mean dura- 
tion of life shorter in males hut the terminal 
age reached by females exceiHls the terminal 
age of males. The force of mortality rises 
after the ninth month of life in geometrical 
progression. 


Foetal Respiration. 

J. Bancroft’s Crooniaii Address on. Fcetal 
Respiration {Proe. Boy, 8oc. Lond.^ 1935, 
118 (B), No. 808), attempts to state the 
principal facts known about the subject in 
the Mammalia. Needless to say that the 
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respiratory system goes hand in hand with 
that of the circulatory system. The umbilical 
arteries convey blood deficient in oxygen to 
the placenta, while the richer blood returns 
to the inferior vena cava by means of the 
umbilical veins. It is pointed out that the 
volume of blood passing through the fced.al 
heart and the oxygen consumption of the 
foetus bear a relation to the weight of th(‘ 
foetus itself, though in the case of the rabbit, 
the placenta reaches its maximum size 
before the culmination of the progressive 
growth of the foe.tus. And on account of 
the rise in arterial pressure, more blood 
passes through the fully grown vascular bed 
in the placenta. Moreover the oxygen 
utilised by the fadais bears a constant 
relation to the weight of the foetus over 
last half of foetal life. Towards the end of 
pregnancy the relationship stands thus : 
On the foetal side a rapidly growing fmtus 
with a foetal irrigation of tlie placenta and 
the consumption of oxygen with reference 
to the Aveight of the fmtus is present Avhile 
on the maternal side neither the blood flow 
nor the size of the placenta increases. 
Therefore the ''Oxygen difference’’ between 
the blood in the umbilical artery and vein 
should be the same whilst the maternal 
blood leaves the uterus increasingly reduced 
as pregnancy advances. That this is so is 
clearly shown by the dark blood emerging 
from the pregnant side of the uterus of 
the rabbit, and as regards the oxygen 
difference, the factors involved in this are 
that "the oxygen breaks away from the 
hmmoglobin of the mother, becomes dissolved 
in the plasma of the maternal blood and 
attains a certain partial pressure in that 
plasma. It then dilfuses to the plasma of 
the fmtal blood in which it necessarily exists 
at a lower pressure than that which it set up 
in the plasma of the mother. The oxygen 
then passes to tlie Ineraoglobin which it 
saturates up to whatever point may be 
possible at the partial x)ressure in question.” 
Further it has also been noted that •' the 
placental membrane is incapable of main- 
taining any considerable dilference of x)H 
between the. maternal and foetal plasma and 
that the haemoglobin of the foetus is different 
from that of the mother. Kegarding the 
passage of blood in foetus it has been long 
known that most of the arterial blood arriving 
by the inferior vena cava enters the left 
ventricle after passing through the foramen 
ovule into the left auricle ; from the ventricle 
a large part enters the carotids and proceeds 


to the head region. The blood from superior 
vena cava enters the right ventricle through 
the right auricle; from the ventricle the blood 
is projected through the ductus arteriosus 
into the aorta and the mixed blood passes 
to the body. Of the 300 c.c. of blood which 
traverses the fmtal heart, about 150 c.c. 
goes to the head and other 150 c.c. to the 
abdominal aorta ; of the latter 150 c.c. 
perhaps 100 c.c. goes to the placenta for 
aeration and 50 c.c. to the body of the fmtus 
for the nourisliment of the same.” Thus 
a great volume of blood hnds its way through 
the ductus arteriosus but how this liow is 
stopped at the time of birth is left unanswered 
since it is purely a post-natal problem. 


The Charnockite Series of Uganda, 

British East Africa. 

Ever since Sir Thomas Holland recognised 
the Charnockite series in India as intrusive 
Plutonic rocks, similar members liave been 
studied in other arenas, but still the origin 
of such rocks has not been finally determined. 
Some petrologists believe that charnockites 
are the result of assimilation of argillaceous 
sediments, whil(‘ others like Vredengurg 
hold that metamorphism alone is responsible 
for the formation of such a group of rocks 
ranging from acid to ultra-basic with a 
uniformity of (diaracter. Adams wlio studied 
the charno<‘kite rocks of Ct^ylon could not 
come to any delinite conclusions. A com- 
prehensiv(‘ study of the charnockites from 
ITganda, British East Afric'a, has been made 
recently by A. W. G-roves (Q.J.G.S., 91 , 
No. 302). His study includes many chemical 
analyses, comparison with similar rocks in 
other areas, especially in India, and a 
detailed study of the development of Hyper- 
sthene. At th(‘ end of his paper he has 
tabulated a se.i‘i(\s of arguments to show tliat 
the charnockites do not result from the 
assimilation of sedixnents by magmas. The 
marked presence of “ dry minerals,” uni- 
versality of secondary characters, linear 
arrang(mient of minerals and " the appear- 
ance of successive ferromagnesian minerals 
in the reverse of the accepted order for 
plutonic rocks of the calc-alkali series ” 
have led him to conclude that the char- 
iiockites of the Uganda series of rocks are 
the result of plutonic metamorphism of 
normal igneous rocks. In view of such a 
conclusion by Groves, it is desirable to review 
the study of Indian charnockites to aid 
their correlation with similar rocks occurring 
in distant parts of the globe. 
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The Correlation of the Pre-Cambrian Granites 
by means of Heavy Mineral Analyses. 

In many localities correlation of isolated 
outcrops of igneous rocks by thin sections 
and field studies are beset with numerous 
difficulties. In recent times such obstacles 
have been overcome to a certain extent 
by the study of the heavy mineral analyses, 
and in most cases successful correlations 
have been established. J. T. Stark and 
E. F. Barnes (Geological Mag., 193.5, Ho. 854) 
during the course of tlieir study of the 
closely related Pikes Peak and Silver Plume 
Granites of the Pre-Cambrian Age in the 


Sawatch Eange of Central Colorado have 
shown by means of the heavy mineral 
analy.ses that outcrops belonging to the two 
series of granites differ fundamentally, in 
their heavy mineral constituents. In the 
Silver Plume granite there is a large per- 
centage of Zircon, while the Pikes Peak 
granite is characterised by a large percentage 
of Titanite. By a series of curves they have 
shown that though there are a large number 
of minerals common to both the series of 
granites yet the relative proportions of 
certain of the important minerals like. 
Zircon and Titanite are sufficiently marked 
for being made use of in correlation. 


Sugar Industry of India, 1933 — 34.* 


year 1933-34 was one of general 
^ depression in the sugar industry of the 
world. The total production of sugar during 
that year exceeded the consumption by about 
740,000 tons. But mainly as a result of protec- 
tive tariffs, the Indian sugar market did not 
suffer any dislocation and on the other hand 
accommodated the produce of 112 factories 
which operated during that year. There was 
a marked decline in the total sugar imports 
into India. On the cultivation side, though the 
acreage under cane was less than in 1932, the 
cane grown exceeded the figure for that year in 
consequence of the increasing adoption of improv- 
ed varieties of cane. The severe earthquake 
in Bihar on 15th January 1934 was responsible 
for a large damage to the cane crop. The 
factories designed to work were 123 during 
1933-34 but only 112 were in operation. The 
total produce was 453,965 tons which was 103,788 
tons more than the produce of 1932-33. In 
spite of a large number of new factories working 
and the loss in Bihar due to earthquake, the 
average recovery for the whole of India showed 
a slight increase over the previous year’s figure. 

Advancement in technical and scientific work 
was nob lacking. The research stations in Coim- 
batore and Pusa and those in other provinces 
demonstrated the increasing usefulne.ss of many 
Coimbatore varieties of cane whicli are rapidly 
ousting the local varieties out of cultivation. 
Financed by tlie Imperial Council of Agricultural 
Research the work on the design of a small power- 
driven mill started in 1931 resulted in success 
and the mill was standardised for cane conditions 
in Bihar and Orissa. 

Of great importance to Indian Sugar Industry 
are the Government of India Acts Nos. XIV and 
XV of 1934 which provide for the levy of an 
excise duty of factory sugar and empower local 
governments to restrict sugarcane dealings 


* Review by R. C. Srivastava, Supplement to the ///cliart. 
Trade Journal, Aug 15, 1935. 


and fix cane prices in such a manner as to secure 
to the growers a fair price for tJieir produce. 

The total value of sugar machinery iinportod 
into India during 1933-34 was Hs. 3.30 crores of 
which nearly Rs. 2 crores were spent on Britisli 
machinery alone. The import of machinery in 
1932 was only half of this value. 

.Besides the 453,905 tons of sugar made in 
factories direct from cane, 225,000 tons were 
produced by indigenous process and 00,000 tons by 
refineries making a total production of 738, OOu 
tons. Consequent to this large loroduction tlicre 
was also a sharp fall in the quantity of imported 
sugar. Gur production in 1933-31 was lO.S 
per cent, higher than in the previous year with a 
corresponding fall in molasses imp^orts. 

The position of sugar trade of Java and Cuba 
is of interest. Java suffered enormous fall 
in her .sugar exports owing to severe competition 
from other countries and the large increase in the 
production of British India. Under the manage- 
ment of sales by the ‘NIV.AS’, quantities of su^iiir 
in excess of the production of .1933-31 were 
disposed of. During the year under review only 
99 factories operated in Java as against 16(5 in 
the preceding year. The acreage under cane was 
only 208,947 in 1933-34 as against •123,921 in 1932. 
The Cuban sugar trade of 1933 wms influenced 
considerably by the inflationary jjiolicy of the 
TJ.vS. Government, the attempt at the formation 
of a sugar crop restriction and marketing agree- 
ment, the possibility of reduction in (liban duty 
and finally the overthrow of Mochado Government 
in Cuba. 

Though tlie wurld sugar industry of 1933-31 
shows a large excess of production over consump- 
tion figures in contrast to the previous year, ibe 
outlook of Indian sugar industry is deiinitoly 
better to-day, inasmuch as fear of over-prorluo- 
tion is lessening. The excise duty has put a 
wholesome check on excessive expansion of 
factories and, at the same time, the country has 
shown signs of increasing sugar consumption. 

G. GunditRao. 
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Science Notes. 


Improvising a Paraffin Bath. — Mr. Beni Charan 
Mahendra, St. John’s College, Agra, writes nnder 
date 21th August, 1935 Last year, as I did 
not have sufficient money to buy a paraffin 
bath for my room, 1 made one for myself accord- 
ing to a suggestionof McClung.^ The apparatus 
did not cost me more than five rupees, and besides 
being simple, it works as efficiently as an elaborate 
water-bath with a thermo-regulator can. 1 pass 
on the suggestion in tlie hope tliat somebody in a 
situation similar to mine may find it useful. 

All that is required is a 100-150 watt gas- 
fiEed, electric bulb, a small glass beaker and a 
clamp-stand. The apparatus is set up as shown 
in the figure, the beaker is filled up with the paraffin 



E, electric bulb ; C, Shade for the bulb ; P, Solid paraffin; 

P', Molten paraffin; M, Object to be infiltrated. 

of desired melting-point, and the bulb is lighted. 
The heat given out by the bulb melts the 
upper layers of paraffin, while the lower layers 
remain solid. According to the principle*^ of 
latent heat, the temperature of the paraffin can- 
not rise above its melting-point as long as there is 
some solid paratlin left over. The height of the 
bulb can be adjusted Vvdth this end in vievv’, and 
there is absoluteh no necessity of any tliei’mo- 
regulating device. The object"^ to be imbedded 
can be transferred to this bath as soon as the 
upper paraffin has melted. To keep off dust 
from getting into the paraffin, a sufficiently large 
wooden-cose can he modified to accommodate 
the whole apparatus inside. 

Another cheap method of building a paraffin 
bath for oneself, which I have not tried, is given 
by Ballantyne.- 


^ McClung, C. E., Handbook of Microscopical Tech- 
niqice. (Paul B, Ploeber, Inc., 1929, 13.) 

“ Ballantyne, F. M. , Introduction to the Technique 
of Section-Cutting (E. & S. Livingstone, 'Edinburgh, 1928, 
pp. 23—25.) 


Recent Arehccological Discoveries hi S. India . — 
The discovery of (1) an inscribed pot from Oimtur 
District, by .Prof. K. A. Nilakanta Sastri, 
(2) a Chola Image of Manikkavachaka ajid some 
other Images found associated with it, by Mr. T. N. 
Kamachandran, and (3) Prehistoric pottery from 
the Cuddapah District, including a sarcophagus hi 
the form of a ram, by Mr. M. D. Baghavan, are 
among the important announcements made at 
a recent meeting of the Archaeological Society of 
South India. The pot described by Prof. Nila- 
kanta Sastri bore an inscription in Brahmi 
characters of the end of the second or the begin- 
ning of the third century A.D. and probably 
recorded that the contained ashes were those of 
Aryadeva, a man known to have been a pupil of 
Nagarjuna. The image of Manikkavachaka, dis- 
covered by Mr. T. N. Kamachandran, was found 
buried near Madukkur in the Pattukottai Taluk 
of Tan j ore, and bore an inscription in the hand 
in characters of the period of later Cholas. Mr. 
M. D. Kaghavan’s discovery i^efers to pottery 
found at Markapuram in the Badval Taluk of 
Cuddapah .District, at a depth of six feet with 
a unique sarcophagus. The sarcophagus possessed 
a clearly modelled head of a ram the curved 
horns being emphasised but the ears and tail 
omitted. It contained a fractional human inter- 
ment, evidently a secondary burial. The hones 
were much decayed. The worn state of the 
molars and the condition of the skull sutures 
show them to have come from an adult person. 
It is hoped that this find is only the beginning 
of a series of similar ones, ultimately loading to 
the establishment of a much-needed pottery 
time-scale for South India. 

^ :!: 

Some Chemists of Tester day— formed the subject 
of the inaugural address to the Chemical Society, 
University of Mysore, delivered by Dr. Gilbert J. 
Fowler, o.sc., F.i.c.. on Saturday, the 31st August 
at Central College, Bangalore. ‘ The address was 
largely autobiographical and contained glimpses 
of the inspiring wmrk and character of the giants 
of chemistry, Professors Koscoe, Schorlemmer, 
Victor Meyer, Gatterman, Dixon, Perkin and 
others, “The chemist who had learnt his science 
during the last decade or so, would seem to 
belong to quite a different school from that of 
the preceding fifty v^ears.” “Modern Chemisti.^y 
is concerned with the intimate nature of atoms 
and molecules and their individual reactions, 
while in the days before isotopes we dealt with 
mass reactions and were concerned mainly with 
mass phenomena.” 

K-eferring to the teaching of chemistry in India, 
the lecturer often felt that Indian students suffer 
under a disability in that miicli of their training 
is of necessity at second hand. “Nothing 
at second hand, e.g., could ei]ual the impressive- 
ness of a lecture by Koscoe on Vanadium, when 
he described the researches which had enabled 
him to place this element in its proper place 
in the periodic table and showed samples of the 
numerous compounds isolated in the course of 
the research. In this way it was learnt how 
new knowledge was actually made and the 
whole subject was removed from the text-book 
atmosphere.” The number of those who 
have made real “Path -breaking” research is 
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increasing in India, so that tl^e Indian student 
has not necessarily to go to Europe for Education. 
l)r, Fowler concluded the address with a quotation 
from a recent discourse of Professor Bone, him- 
self a student and colleague of [>ixon, as embody- 
ing an ideal wliich may be kept in mind by the 
students of present day. 

“It was a rigorous school of research to which 
we were admitted, and its discipline was such as 
only strong minds could stand. As I have already 
said elsewhere, Dixon’s singularly clear and 
penetrative mind referred everything to the final 
test of a well-ordered experiment crif cally carried 
out without hurry or bias and with the results 
checked at every point. lie impressed upon all 
the paramount importance of accuracy and 
truth, together with the highest standard of 
experimental proof step by step, by a process of 
exclusion, until it had been narrowed down to a 
single issue, which finally had to be tested in 
every possible way. We were taught also^ to 
criticise our results, to eschew all ra-sli speculation, 
and to limit ourselves to such explanations as 
were proven or jjrovable. Our theories were to 
be regarded merely as working hypotheses, no 
more than serviceable tools for accomplishing, 
further advances, and as such always to be 
subordinated to facts and discarded when 
outworn.” 

:i: :S'. 

Travancore Euhber Factor]/. — With a view to 
utilising the raw^ materials produced in the State, 
a rubber factory, equix^ped with modern tubing 
machines, hydraulic presses, braiding and hose 
making machines, vulcanisers. spreading machines, 
etc., has been started at Trivandrum. Messrs. 
Hermann Berstorff supplied the major portion 
of the plant and the detailed plan and estimate 
were prepared by Mr. John Helen, the State 
Rubber Expert and Engineer, who was formerly 
Rubber Expert to the Lakslimi Rubber Works, 
Karachi. The Rubber Factory is the first of its 
kind in India and is a pioneer enterprise .started 
by the State. Travancore is the largest rubber 
producing tract in India including the Native 
States, with an area of 95,800 acres, under rubber, 
and accounts for more tlian 75 per cent, of the 
rubber of very good quality in South India. It has 
large deposits of very fine China clay, an essential 
ingredient for the manufacture of rubber goods 
and plenty of educated and skilled labour is 
also available. 

Jf: 

The 31 si Half-YearJij Meeting of the Indiayi 
Central Cotton Cornuiittee. — The 31st Meeting of 
the Indian Central Cotton Committee commenced 
its session on the 19th of August in Bombay 
under the Presidentship of Diwan Bahadur 
Sir T. Vijayaraghava.charya, 3v.b.e., Vice-Cliair- 
man of the Imperial Council of Agricultural 
Research. In response to an invitation. His 
Excellency the Governor of Bombay was present. 
Among others present were the Hon’ble Khan 
Bahadur D. B. Cooper and the TIon'ble Diwan 
Bahadur S. T. Kambli. 

In xmr.suance of the policy of encouraging long 
staple cotton in all tracts in India, suitable for it, 
the proposals of the Chief Agricultural Officer 
in Sind for the establishment of a compact block 
of long staple cotton of 300,000 acres in the 
Barrage areas of Sind by licensing of gins and 
presses, use of special marks in the licensed 


factories, seed supply organisation and organised 
marketing, had received the approval of the 
Committee at its August 1931 meeting. The 
Committee after a long discussion adopted a 
resolution urging the Local Government to 
translate their recommendations into action 
without delay and suggesting that the compact 
area be reseiwed for the growth (from specially 
selected government seed) of long staple cotton 
only, such as 2S9-F and N.T. and also that the 
Cotton Transport Act bo introduced to prevent 
the importation of ka.pas from outside areas. 

The first annual report of the Lancashire Indian 
Cotton Committee wa.s considered hy this Com- 
mittee and it expressed its high appreciation of 
the efforts made by the Ijancashire Conioiittee 
to extend the use of cotton of Indian growth in 
Lancashire as described therein. The Indian 
Central Cotton Committee assures the Lancasliiri* 
Committee of its desire to co-operate to the fullest 
extent possible in all matters affecting tlie in- 
terests of both bodies. 

The Committee noted with satisfaction the 
Bombay Government’s response to its repre- 
sentations for the elimination, by legislative 
action, of Goghari cotton in the Surat area, tlie 
spread of which in recent years has been a serioiis 
danger to 1027 A.L.E. The Local Go vernment 
propose to introduce at an early session of tlu‘ 
Council, a Cotton Control Bill on the lines of 
Madras Cotton Control Act, to 
cultivation of Goghari cotton, its mixture with 
any other kind, its possession or its use for trading 
purx'>oses. 

The report of the Technological Research 
Sub-Committee was approved, it showerl fliat- 
a total number of 43 I samples wei‘e. received for 
tests diiring the period under review as against. 
311 during the coiTesx)onding period last year. 
The Committee recorded its appreciation of tlie 
valuable woi'k of the Director of the Technolo- 
gical Laboratory, Matiinga, whose infonnatiA’e 
broclmi-e dealing with Cue w^ovk of the Laboratory 
fertile last 1 1 years w'a,s considered and approvtsl. 
This brocliure will shortly he available to tlie 
general public. 

The i)rogress rex)oi‘ts of 30 agricultural r<'searcli 
schemes and 15 seed distribution schemes, all of 
them financed by the Indian Central ('oil.tai 
Committee, were consid(?red by the Committee 
and a})i>rovod. 4410 .laya.want and Gada.g No. 1 
Distribution and Extemsion Scheme w'as .sam*- 
tioned for 5 years at an estimated expendituri' 
of Rs- 2,00,772- A sclieme for the introdiictioii 
and extension of B.D. 8 cotton which is wilt 
resi.stant, iii Broach Distiict, was sanctioned for 
a period of 3 years at a total cost of 11. s, 

The Committee a];)pn)vocl of the idea of calling 
a conference of .scientific workers on cotton to 
be held in Bombay soon after the 1930 monsoon 
meeting of tlie Committee. 

The Central Provinces Goveimnent doubicsl 
advisability of prohibiting the cultivation of 
Garrow 11 ill cotton which had detrimentally 
affected better types in the Central Provinces ami 
Berar. They thought that the spread of .such 
inferior cotton could be discouraged by penalising 
its mixing with cotton of superior varieties aiul 
decided to undertake legislative measures to 
penalise the sale of mixed cotton as pure. TIu* 
Committee decided to request the Central Pro- 
vinces Government to reconsider the question of 
prohibiting the growing of Garrow Hill cotton, 
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as in its opinion the action wliicli the i^ocal 
CTOvernment proposes to take will not prevent 
the spread of this inferior cotton. The known 
presence of even small areas of an inferior cotton 
tends to lower prices in the markets where this 
cotton is sold and the growers of better (quality 
cotton also suffer. 

;1; 

The Association of Economic Bloloaists, Coimba- 
tore . — TVie Association of Economic Biologists 
whicli was founded five years ago, fulfils the 
supremely impoi*tant function of bringing together 
the various specialists of the Coimbatore Agricultu- 
ral Research Station for ( 1 ) taking stock of progress 
achieved in the different branches of Agricultural 
Science, and (2) discussions of research problems 
engaging the attention of the scientific olliccrs 
of the station. Short notices of the activities of 
the Association have appeared in the columns of 
Current Science from time to time. The Pro- 
ceedings of the Association issued annually 
reflects the activities of the Association. A 
brochure has recently been issued by the 
Association covering the period 1934-35. It 
comprises of six original papers and a number 
of highly informative lectures constituting an 
impressive record of the work, of the Association. 

H. B. S. 

* * 

Correlatioyi betioeen Laboratory Tests and 
Observed Temperatures in Large Dams . — His 
Majesty’s Stationery Office {BuUdmg Research 
Technical Paper No. 18. Ihice dd. net. Post Free 
lOd.) — A knowledge of the temperatures likely to 
be attained in large masses of concrete is of the 
greatest importance. The present i>aper shows, 
by comparing records made in three large dams 
now under construction with time-temperature 
curves obtained in the laboratory, that these 
temi^eratures may be predicted from data given 
by the adiabatic method of curing concrete. 
The method was described in Teclinical Paper 
No. 15. (Price J.s*. 3d. Post Eree Is. 5d.) 

:i: .-I: :1: 

The Effect of Lighting on Efficiency Rough Work 
[Tile-Pressing ). — His Majesty’s Stationery Office 
(Price 4d. Post Free 5d). — The report describes 
experiments undertaken to find out the effect of 
increasing tlie illumination in the case of a 
perfectly simple operation (tile-i^ressing) for which 
good lighting was not previously considered 
necessary. The results show clearly the advan- 
tage to be gained by maintaining a reasonably 
good level of illumination. 

>!: ;I.' 

Van Nostrandls Chemical Annual . — Our atten- 
tion has been drawn to the omission of the name 
of the Publishers in the bibliographical details 
relevant to the review of this highly useful hand- 
book, containing useful data for analytical 
manufacturing and investigating chemists, 
chemical engineers and students, published in 
the July number of Current Science (Vol. IV, 
No. 1, p. 68). Messrs. Chapman & Hall, Ltd., 
11, Henrietta Street, Co vent Garden, London, 
W.C. 2, are the publishers of this important 
publication and they also act as agents for the 
hook in the British Empire. The omission is 
regretted. 

* . >l! 
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somes and Relationship of Crepis Syriaca 
(Borum),” by Donald Ross Cameron. 

University of California Publications in Agri- 
cultural Science, Vol. 6, No. 11: “Chromosomes 
and Phylogeny in Crepis,” by Ernest B. Babcock 
and Donald 11. Cameron. 

Government of India Publication, March 1935 : 

“ Monthly Statistics of the Production of Certain 
Selected Industries of India.” 

“Rothamsted Experimental Station, Report 
for 1934.” 

“The Geological, Miniug and Metallurgical 
Society of India, 11th. Annual Report for the 
Session 1934-1935.” 

Imperial Council of Agricultural Research, 
Scientific Monograph No. 5, “The Bombay 
Grasses,” by Blabber and C. McCann : 
Illustrated by R. Iv. Bhide. 

Imperial Council of Agricultural Research, 
Scientific Monograph No. 6, “Helminth Parasites 
of the Domesticated Animals in India,” by 
G. D. Bhalerao. 

“Report of the Zoological Survey of India for 
the years 1932 to 1935.” 

“Annual Report of the Imperial Council of 
Agricultural Research for the year 1933-34.” 

“Nature,” Vol. 136, Nos. 3430-3433. 

“The Journal of the Bombay Natural History,” 
Vol. 38, No. 1. 

“The Journal of Chemical Physics,” Vol. 3, 
No. 8, August 1935. 
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Academies and Societies. 


National Institute of Sciences of India •' 

August 2Srd, 1935. — SYMPOSIUM : Discus- 
sion on Problems of the Ionosphere. 8. K. Mitra : 
The Ionosphere constitutes the vast stretches of 
ionised regions in the iip^oer atmosphere, the 
lower boundary being at a height of about 90 
kms. The upper boundary extends beyond 
too -500 kms. It is explored experimentally by 
the study of the reflection of wireless waves. 
Sucli studies have given information about the 
height, ionisation density, density gradient, 
structure, intensity of the ma.gnetic* field, colli- 
sional frequency between electrons and neutral 
atoms or molecules at ionospheric height, polari- 
sation of the down-coming waves and temperature 
of the ionosphere. The main ionising agency is 
the ultra-violet rays of the sun. S. K. Banerji : 
Thunderstorms ani Magnetic Storms in Relation to 
Ionosphere. —The influence of the earth’s magnetic 
field is such as to make the ionosphere an ado- 
tropic medium and owing to the difference in 
the group velocities of the two components, a 
single wireless pulse may be split into a doublet. 
Magnetic storms are connected with abnormal 
ionisation and this is probably associated with 
higli speed charged pardicjes from the sun. 
There appears to be extraordinary variability in 
ionosiDheric weather and it would be interesting 
to correlate them with mfi.gnetic variability. 
The sudden appearance of bursts of abnormal 
ionisation is associated with thunderstorms. 
There is a close relationship between thunder- 
storm activity and sun spots. G. R. Toshniwal ; 
Ionosphere at Allahabad. — 'Ey the method of 
Breit and Tuve, it has been found that normally 
a -i-kilocycle wave is reflected from the F-layer 
at a height of about 250 km. The ionisation 
decreases gradually after sunset and the equiva- 
lent height from which the reflected wave ema- 
nates gradually increases and about 2 hours 
after sunset the 4-kilocycle wave is not reflected 
from the ionosphere. At the time of the lunar 
eclixDse on January 19th, 1935, using a 75-metro 
wavelength it was found that the equivalent 
height of the F-layer was almost constant up to 
18 hours 20 minutes, after which it rapidly rose 
to 4-00 km. and then began to fall and was' mini- 
mum when about three-quarters of the moon 
was dark. After totality the equivalent height 
again began to increase and within 20 minutes no 
echo could be seen due to electron limitation. 
P. Syam : The D- Laper.— The detection of 
echoes from a virtual height of about 55 km. 
gives direct proof to tlie existence of a low layer 
at this height during the day time. The echoes 
are of infrequent occurrence. Other evidences 
also exist in support of the presence of the D-layer. 
It has been found that during the day time there 
is a frequency band which is reflected from the 
E -region. The upper limit of the band is due to 
the penetration of the E-layer, and be 

termed the “ penetration limit”. The lower 
limit which may be termed the “ Absolute limit ” 
is due to the absorption hy the D-layer on account 
of large collisional frequency present therein. 

Indian Academy of Sciences : 

August 1935. SECTION A. — P. S. Sreeni- 
VASAN : Raman Spectra of Isoprene^ Dipentene, 
and Ocimene.— Specially chemically pure sub- 


stances have been prepared and studied. T, S. 
SUBBARAYA : Analgsls of the Spectrum of Trehlii 
fomsed Zinc: Zn IV . (1. 8. Yen Kates war.\n': 
The Raman Spectra of Iodic Acid and the A lkaline 
lodates as Solids and Solutions.— The dissociation 
of iodic acid is incomplete even at concentrations 
of 0*5 N. It is suggested tliat the acid is poly- 
merised in the solutions to an appreciable extent, 
the polymerisation decreasing with dihition’. 
The IO 3 ion exliibits all the four vibration fre- 
quencies and two pamllel vibrations exhibit 
splitting, indicating that the IO 3 radical is pyra- 
midal in structure with tlie I atom clo.se to 'the 
plane of the O atoms. A number of low fre- 
quency oscillations have been observed and an 
explanation sugge.sted. R. An-axt[iakri.shkan: On 
the Convergence P rror in Depolarisation Measure- 
ments.— It Is sliown tliat the observed value.s of 
the depolarisation would be higher tiian the 
genuine values by a correction facbor which 
involves the square of the angle of convergeiua*. 
The necessity for the perfection of the ^rpth^ai 
parts used in depolarisation work is emphasis(ai 
N. S. Nauendra Nath : The Dgnaniiral Thoon/ of 
the Diamond Lattice.— Part HI. The Diamond- 
(rraphite Transfomiatioa. The teniperabure at. 
which diamond becomes unstable and transforms 
to graphite is calculated and is shown to bo in 
good agreement with the experiraental dotoriui- 
nations. R. Anantmakrishnan : Redetermhia- 
tion of the Depolarisation of Light ScaUering In 
Gases and Vapours. -Tho covvQcted results with’ ini- 
pj-oved technique yield in general much smaller 
values than hitherto reported : the results are 
in greater agreement with tlieory. P. 8 . VAii.iDA- 
CHARI : Influence of the Formation of Ilydratvs tni 
the Diamagnetistn of Chemical Compounds.— Mo- 
suits arc reported on the aqueous solubions of 
sulphuric acid, acetic acid and sorlium suljihate, 
over the complete range of concentrations. 

8. Ohowla : Irraiional I ndefmite Quadratic Forms, 
M. SiJRYAKARAYANA : PosiUce Detcrmlunnls of 
Binary Quadratic Forms udiose Chiss-nucnhcr is 2. 

I. CvHOWUA : On Sums of Ponicrs. (I. S, DrwAX 
AND V.V. Narmkar,: a i*TacFical Fl7i(mcUil Trans- 
action.— it is proved straight from the dolhii- 
tion that a practical transaction adiraits of only 
one rate of interest, fldie multiplicity of the 
rate of interest for a transaction shown by Misra 
is only mathematically possible. G. R. (hxrrtc : 
Chemistry of ^-Ary! Glutaconic Acids. Fart fl. 
Condensations with Phenolic. Fillers. IL Gupta : 
On the P- Potency of G (//''-I, r). B. Venkatesv- 
CHAR AND 1 J. Sr.BAiY.\. : Iridiuni Isotopes and their 
Nuclear Spin.s. — Tlu^ liypeiline structure patterns 
of some of the significant arc lines of iridiuni 
have been studied. Two isotopes of mass 1 91 
and 193, abundance ratio I : 2, and nucdeai* 

spins 1 - ~ and ‘V- A liave been distingiiislKMi. 

^TT ZtT 

The estimated atomic w^eight 192*4 shows tliat 
the accepted chemical atomic weight 193*] is 
too high. 

SECTION B. — II. Chaudhltr£ and P. I,, i 
Kochhar : Indian Water-Moulds — I. — The cul- I 
tural characteristics of 20 species of water- 
moulds, some of which have not been noted 
before in India, have been described and fully 
illustrated. S. S. Patwardhan : On the Structure 
ayid Mechanism of the Gastric Mill in Deoapoda U/, 
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The Struclure of the Gastric 31 ill in Natantous 
Macrura — Penoeidea and Stenopidea : Conclusion. 
— The various types of gastric mills found in tlie 
Pecapoda can be arranged in a series ranging 
from simple to complex. Reptantous liabit is 
associated with the possession of a complex 
gastric mill and simple mandibles and the 
Natantous habit with the possession of a reduced 
gastric mill and complex mandibles. H. S. Kao : 
The Structure and Life-History of Azolla pinnata 
R. Brown with Remarks on the Fossil Tlistury of 
the ///ydropierideoT’.— Fertilisation takes place in 
September or October. The resulting fresh 
plants mature in spring. By about April the 
sporocarps ripen and are shed. The spores rest 
during summer. The megasporocarp witli the 
attached rnassuhe floats up before fertilisation. 
A. SiiEENiVASAN : hwestigaflons on the Role of 
Silicon in Plant Nvtrition. Pari II. Adsorplio i 
of Silica in Soluble Forms hy Colloidal Oxides of 
Iron and Aluminiun. The possible significance 
of silicate adsorption in relation to phosphorus 
resorption in soils is indicated. Y. Y. Nakayan- 
AYYA AND V. SuBRAHiMANYAN : Estimation of 
NHroaen by Fumeless Dvjesllon.- Part J . — The 
material is first boiled witli manganous sulphate 
and sulphuric acid (2:1) for 30 minutes. 
Potassium dichromate is next added and the 
boiling continued for a further period of 30 
minutes after which the digest is reduced with 
zinc and distilled with excess of alkali » as in the 
Ivjeldahl procedure. 

The Academy of Sciences, U.P. : 

An ordinary monthly meeting of the Academy 
was held at Allahabad on the 27th July, with 
Prof. N. R. Dhar, President of the Academy, 
in the Chair. The following papers v'ere read and 
discussed: — 

(1) “The Chemical Examination of the Fruits of 
Lagenaria vulgaris vSeringe (bitter variety)”. 
Part I. The (Constituents of the Oil from the 
Seeds,” by Radha Raman Agarwal and Shikhi- 
bhushan Dutt, Chemistry Department, Allahabad 
University, Allahabad. (2) “Colour and Constitu- 
tion of Dyestuffs derived from Flourenone,” by 
Mohit Kumar Mukerjee and Shikhibhushan Dutt, 
Chemistry Department, Allaliabad University, 
Allahabad. (3) “New Trematodes of the Family 
Lecithodeyidriid V Odhner, 1911, with a discussion 
on the classification of the family,” hy TT.R. Melira, 
Zoology Department, Allaliabad University, 
Allahabad. (1) “Preliminary Account of New 
Trematodes with Ani.” by S. C. Verma, Zoology 
Department, Allahabad University Allahabad. 
(5).“i\. Note ontlie Colouring Matter of the Flowers 
of Lanlana camera Linn.”, by Jagraj Behari 
Lai, Chemistry Department, Allahabad Univer- 
sity, Allahabad. 

At the meeting of the Academy held on the 
16th August 1935, the President announced that 
the Allahabad University had renewed the grant 
of Rs. 500. The following papers were read and 
discussed : — 

(1) “ Further Experiments on the Fixation of 
Atmospheric Nitrogen in the Soil and theUtilisation 
of Molasses as a Fertilizer,” by Prof. N. R. Dhar and 
Mr. S. K. Mukerjee. — The experiments of Prof. 
Dhar lead to the conclusion that the oxidation 
of the energy- rich carbohydrates present in the 
molasses causes the fixation of atmospheric 
nitrogen leading to an increase of ammonium 


salts and nitrates in the soil. (2) “The Nitrogen 
Atom and the Molecule,” by L. S. Mathur. 
(3) “Contributions to the Digenetic Trematodes of 
the 3Iicroche7'optera of Northern India, Part III. 
— New Distomes the genus Mesodendrium faust 
(1919),” by B. P. Pande. (4) “On Evidences for a 
Lag Effect in Zeuner’s Data on Saturated Water 
Vapour in Landolt and Bornetein’s Table,” by 
Prof. Satyendra Ray. (5) “On Evidences of 
Tidal \^'aves in an Insulated Molten Interior as 
obtained in some Recent Severe Earthquakes,” 
by Prof. Satyendra Ray. 

A Symposium on the ‘Theory of Relativity’ 
was held on the 1 7th August. Sir Shah Muham- 
mad Sulaiman opened the discussion. In the 
course of liis speech, he answered the criticisms of 
Mr. I). R. Hamilton and Mr. Satyendra Ray. He 
predicted that the deflection of light from" a star 
passing the sun would be between 2'h32 and 
2 ".45 as against Einstein’s value of U.75. The 
spectral shift of light from the limb of the sun 
according to his theory will be 0.00676, a- value 
which was nearly the same as that obtained by 
Evershed in 1918. Einstein’s theory gives the 
value as 0.00S4. Professors A. C. Banerji, 
Satyendra Ray and M. N. Saha were the other 
speakers. Dr. Oorakh Prasad and Mr. Rama 
Nivas Rai also took part in the discussion. 

The Indian Chemical Society : 

June 1935. J. C. Ghosh and P. C. Rakshit : 
Oxidation of Sugars by Air in Presence of Ceric 
Hydroxide Sol and Cerous Hydroxide Gel. M. R. 
Aswathanarayana Rao : Effect of Tenvperainre 
on Selective .4 dsorption by Silica Gel from Binary 
Mixtures. Sobhanlal Banerjee and H. K. 
Sen : Effect of Ultra-Violet Light on Enzymatic 
Reactions. Part I. Piasiase. Radha Raman 
Agarwal and Sikhibhushan Dutt : Chemical 
Examination of Cuscuta Refloxa, Roxh. Part I . — 
The Constituents. Jagraj Behari Lal and 
Sikhibhushan Dutt : Metallic Uranium in 
Organic Synthesis. Part I. Mohan Lal Behari, 
Kartar Singh Nakang and Jnanendra Nath 
Ray : Vasicine. B. Ij. Manjunath and S. 
Siddappa : On the Supposed Occurrence of Acids 
u:Uh Uneven Number of Carbon Atoms in Vegetable 
Oils and. Fats. Part J. — Daturic Acids from the 
Seeds of Datura Stramonium, Linn. SusiL Kumar 
Ray : Parachor and Chemical Constitution. 
Part III. — The Struclure of Urea and. Thiour(a. 
Nripen dran ath (^hatterjee: ;6 tudies in Diphenyl 
Series. Part I. — Synthesis of UnsymmeUical 
Derivatives of Diphenyl. Nripendranath Chat- 
terjee : Studies in Diphenyl Series. Part II. — 
A New Alethod of the Synthesis of 9-IIijdroxy- 
phcntnlhrene. 

July 1935. B. B. Dey and (Miss) P. Lakshmi 
Kant AM : Studies in the Cotarnine Series. Part II. 
— The Reaction of the Aldehyde Group in Cctar- 
nine and Benzoyl Cctarnincs. B. B. Dey and 
(Miss) P. Lakshmi Kantam : Studies in the 
Cotarnine Series. Part III. — Isomeric bis- 
Cotarninoacetones. N.R.Dhar and S.K.Mukherji: 
Influence of Temperature on the Carbon-Nitrogen 
Ratio of Soils. J. K. Chowdhury, A. C. Chakra- 
barty and a. Mazumdar : Polymerisation of 
some Unsotureded Fatty Acids. U. D. Budhla- 
KOTi AND K. C. Mukherji : A Note on the Thio- 
cyanogen Value of IndUin Butter Fat {Ghee). 
Sikhibhushan Dutt : Putrefactive Decomposition 
of Bengal Silk Cocoon. Kumud Behari Pathak : 
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A Note on the Condensation ofco-Bromoaceiophenone 
9rdth l-o-A minophenyl-3-phenylthiocarbainide. D.N. 
Bedeker, R. P. KAUsnA.L "and S. S. Desha- 
PANDE: Reactivity of Carbonyl Group in y-Pyrones 
and y-Pyridones. PuLtN Behari Sarkar : The 
Chemistry of Jute-lignin. Part VII. — The 
Behaviour of Organic Compounds towards CIO 2 
and its Significance on the Constitution of Lignin. 
P. R. Krishnaswamy, B. L. Manjunath and 
»S. Venkata Rao : Chemiced Exa.mi nation of the 
Roots of Aristolochia Indica, Linn. Part I. N. G. 
Gajendrag^d and S. K. K. Jatkar : Equili- 
hriuvi between n-Propyl Alcohol, Propyl Ether and 
Water at 1 90°. P. S. Krishna Rao, B. L. Manju- 
nath AND K. N. Menon : Chemical Examination 
of the Roots of Aristolochia Indioa, Linn. Part IT. 
B ALBH AD RA Prasad : Viscosity of Dilute Solutions 
of Non- electrolytes. 

Indian Botanical Society : 

June 1935. — H. Chaudhuri and Pushkar 
Nath : Studies in the Diseases of Apples in 


[September 1935 

Northern India— I. A New Leaf -Spot Disease 
of Apples ciused by Oothecium indiciim n.sp. 
R. E. C-OOPER AND S. A. Pasha r The Osmotic 
and Suction Pressures of some species of the Man- 
grove Veyetatioji. Pushkar Nath : Studies in the 
Diseases of ApjJes in Northern India. — II, A 
short note on Apple Scab due to Fiisicladiiini 
dendriticum Fu&^el. K. Rang AS^Y ami : On the 
Cytology of Pennisetum typhoidemn Rich. 
Pakam Nath Bhaduri : Studies on the Female 
Cametogyhyte in SolonaceT. T. S. Raghavan : 
Observations on the Somatic Chromosomes of 
Urginia indica Kmrth. Miss E. Baptist.a : 
Respiration of the Roots and Leaves of the Rice Phnd 
(Oryza sativa L.). N. K. Tiwary': Observations 
on the Artificial ^ Germination of Cyathodhim 
Sgjores. B. S. Kadam : Inheritance of Root 
Colour -in Rice. 11. R. Bharoava : A. Cheap 
Device for Using Safety Razor Blades for Micro- 
tome Sections. 


Reviews. 


Introduction to Physical Science, By 
Carl W. Miller, Ph.D., Associate Professor of 
Physics in Brown IJniversitj’', New York. 
(John Wiley & Sons, Inc.). Price 5s. 

In this second edition of the hook the 
latest developments in Physics such as 
Artihcial Radioactivity find a place and are 
treated in a manner conforming to the 
object which the- author has in view in 
writing it, viz., to provide a one-year general 
course to the student who may not specialise 
in the subject afterwards. The method of 
treatment is clear and attractive avoiding 
all mathematics unnecessary to an elementary 
treatment. In these days the revolutionary 
advances in Physics have not only 
greatly influenced civilised life hut have 
given a distinct new orientation to philosO' 
phic thinking with the result tliat no one 
claiming to be a cultured member of society 
can afford to he ignorant of the fundamental 
teachings of modern Physics. Here is a 
book which we can confidently recommend 
to one who is anxious to get a correct idea 
of what modern Physics means. Relativity, 
Quantum Theory, Wave Mechanics, Electron 
Diffraction and Nuclear Physics are all 
dealt with in a manner acceptable to the 
elementary student of the subject. The 
examples at the end of each chapter are 
appropriately chosen to illustrate the main 
points treated in the corresponding chapters. 
To the first year students in Indian L^ni- 
versities the book under review will be 
invaluable. 

B. V. 


Physics for OollfatE Students. By A. .A. 
Knowlton, Ph.D. (MeGraw Hill Book Poui- 
paiiy Inc., 1935.) 2ncl Edition, pp. fi2;}. 
Price 21e9. 

This book is written by a professor of 
physics in an American College, and is 
meant for students in American Colleges who 
take up an elective course of study in P]iy.si('s 
for their graduate course. These stnd(‘ni.s 
do not propose to continue their study of 
Physics beyond their one year’s prescrilxMi 
course, and to meet their requirements tin* 
author has written the above text-book. 
Prom it a knowledge of the essential ]>avts 
of Physics can be obtained by a student in 
the course of one session’s study of four 
hours a week. It is written more from ii 
humanistic rather than a purely teelinieal 
standpoint. It is shown how during the 
ages man has gradually acquired a mastery 
over his physical environment and thus 
been able to harness the forces of natiin* 
for his own use. During the course of this 
evolution he has gradually developed a mode 
of interpreting the natural phenomena wliieli 
is incorporated in what is known as scientilie 
explanation. In accordance with this stand- 
point of tlie author, the methods of measur- 
ing work and the different kinds of energy, 
mechanical, heat and electrical, are intro- 
duced early in the hook. The whole of 
Physics is surveyed in about fifty short 
chapters, and the author has incorporated 
a large amount 01 modern Physics in it. 
The treatment is on the whole descriptive* 
with a little of essential mathematics thrown 
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in. The book does not follow the usual 
sub-divisions of the subject into Mechanics, 
Sound, Light, etc., and in arranging the 
subject-matter the author liad partly the 
pedagogical method of ' soaking in process ’ 
in view, viz., so much and only so much of 
a subject is introduced as is required at that 
point. As its next introduction, something 
further is added to the material which has 
become part of the mental background of 
the student through use. 

As will be seen the book is written from a 
novel standpoint and contains many 
valuable features. So far as the reviewer 
can judge, the book will not fit in with any 
of tiie syllabuses on Physics prescribed by 
the different University examinations of 
this country, but it can be recommended to 
all students preparing for the pass B.Sc. 
examinations, for supplementary reading. 

B. M. Bosk. 

'A- Jl*. :1'. 

LehrruchDer Theoretischkn Phyrik. By 
G. Joos. (Akademische Verlags Gesselschaft, 
I^eipzig.) 2nd Edition. Price EM. 24. 

The attempt to present the whole of 
mathematical physics in a single volume is 
a bold venture and necessitates a careful 
selection of the subject-matter and sometimes 
a short-cut through the mathematical founda- 
tion. The particular value of this book in 
the opinion of the present writer lies in the 
fact that it shows the edifice of Physics 
unburdened by experimental details ; yet 
nowhere does the mathematical deduction 
make the reader forget the physical con- 
ceptions. German scientific literature has 
always excelled in text-books on mathe- 
matical physics and it is extremely 
satisfactory that this series of valuable 
textbooks has been supplemented by this 
concise volume. The new English edition 
can be strongly recommended to the post- 
graduate students and teachers of this 
country. After a lirst introductory chapter, 
in which the mathematical tools of the 
Physicist are treated, the author deals with 
mechanics and hydrodynamics, and rela- 
tivity theory in th(‘ second book. The 
different chapters of the third book deal 
with the classical theories of electrodynamics 
and optics, and the fourth with the electronic 
theory of both. Again thermodynamics 
which follow^s, is treated first in the <dassical 
way and then as kinetic theory. The 
seventh and last book deals with the struc- 
ture of atoms and molecules and the theory 
of spectra, and here again a clear division 


between quantum theory and quantum 
mechanics is introduced. Wavemechanics, 
the wavemechanical theory of valency and 
dispersion and the structure of the nucleus 
arc about the last questions which are 
treated. 

E. Samuel. 

;i: 

Solid Geometry. By L. Lines, m.a., e.sc. 
(Messrs. Macmillan & Co., Ltd., liondon, 
1935). Pp. 292. Price 6s. net. 

The purpose of the book axq)ears to be 
partly to provide a treatise on Solid Geometry 
(Euclid XI), as is usually taught in our 
Intermediate courses, but with an elaborate 
collection of examples ; and partly to 
provide a preface to the study of crystallo- 
graphy, and arrangement of atoms in 
crystals. The first six chapters deal with 
the theorems on Solid Geometry as are 
usually taught in our inteimiediate classes. 
These are followed by twu chapters on 
Mensuration and one on Centroids. Then 
follow chapters on Eabatment, Polyhedra, 
Semi-Eegnlar and Star-Polyhedra, Space- 
Lattices, Sphere-Packs, Patterns and Crystals , 

The book' deserves attention from every 
teacher of tlu^ subject on account of its 
wide rang(^. of problems, and variety of 
subjects. But wc cannot liel]) remarking 
tliat there is too much of drilling of pure 
geometTvical m (ddiods for ])ro ving results 
many of whicli could be easier proved and 
better appreciated by the methods of ana- 
lytical geometry and the calculus. No doubt, 
the use of purely geometrical methods to 
a certain extent is higlily desirable and 
wholesome in these days when tlicre may 
be a tendency to use the analytical machines 
too often ; but if the methods of ])ure 
geometry are carried too far, they can only 
savour of pedantry on tlu^. autiior’s part, 
and constitute wliat is often called '' murder- 
ing of mathematics”. 

C. X. s. 

J|5 s|{ sj: 

Structure Xucleaire : par G. Gn6ben. 
(Xo. 247 of the Actualitbs Scientifiques et 
Industrielles). (Hermann et Cie, Paris, 1935.) 
Pp. 36. Price 10 /r. 

The structure of the nucleus is a problem 
which is being actively attacked by a 
number of methods but we cannot say that 
there is any definitely established solution 
yet. The view that the nucleus consists of 
protons and electrons, the latter having 
combined as far as possible into a-particles, 
has been given up and we now think of the 
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nucleus as coiisistiug of protoiiKS and neutrons. 
Although there arc strong grounds for 
believing that pairs of protons and neutrons 
are combined as far as possible into a-parti- 
cles, there are many authorities who consider 
the protons and neutrons to exist without 
such combination. Admitting, however, 
that there are the maximum possible a- 
particles formini, one proton will be left 
over when the atomic number is odd. 
Walkc lias tried to maintain the view that 
this extra proton ivS always combined with 
a neutron forming a denton. llowevnu*, the 
statement that any particular nuclear pro- 
perty is present wlien there is a deuton is 
simply equivalent to admitting tlu^ (exis- 
tence of the property when t]ier(‘ is an odd 
proton, when the atomic number is 
odd. The iDrocliure under rcwiew dcwelops 
Walke’s proposition in detail and tries to 
answer Ksome objections to that vic'w. 
There is one nuciear property, however, 
which, in spite of its importance, has not 
been eonsidercAd in the present book — we 
mean the magnetic momimt of t/lu‘ niKdcnis. 
Experiment having shown that the deuton 
has a magnetic moment of 0*7^ nuclear 
magneton, the large magiudic mouuuits of 
Li, Al, etc., for example, cannot be explaincui 
if the odd proton is supposed to be combined 
with a neutron to form a (kuiton. The 
time is not ripe for taking any ]iarti(mlai‘ 
theory of the niudeus as finally (‘st.ablislHMl, 
hut the book will serve to rcnulcu’ one aspecd' 
familiar to Friuieh readtu’s ; th(‘. danger, 

however, remains that the r(^ad(‘r ma.y 
mistake tli(‘. thesis of the book for tlu^. 
accex)ted view. 

T. .S. S. 

;d< ^ 

Eayons COSMIQXIES. parB. Rossi. (No.RTS 
of the Actual itea t^cientiHques et Indiiatriollc's.) 
(Hermann et Cie, Paris, 1935.) Pp. 18. 
Price 12 Jr. 

Our conception of the natur(‘. of cosmic, 
rays ha-s undergone a transformation in 
recent years mainly as fhe result of the 
work of J. Clay, B. Rossi and A. II. Compton. 
While the earlier view was that cosmic, rays 
were very short y-rays, the current opinion 
is that they almost entirely consist of parti- 
cles. Compton distinguishes thrcio groups 
-A, B and C according to their pen<!trating 
power and shows reasons to believe thait 
they consist of a-particles, electrons both 
positive and. negative and protons respec- 
tively. The change of view was the result of 
the discovery of the latitude effect and its 


variation with ludglit. The expcrinuMilul 
facts and their significance are pn^setifcd in 
a masterly way, tlni account being clear aal 
authoritative. Tlie language is also rtuilali!-' 
the results being expressed definitely lim 
with cautious res(‘i'V(>. Some oilier np-oi. 
date aeconnts of c.o.sniic ray ix'scarch liavc 
recently aiiiM'arcd, particularly A. Ij 
Compton’s (lutlirie Lecture (/hoc, /'/oc 
b'oe. London; 19.3.5, 47, 747-773). i;,,;,); 
monograpli can b<‘. advantageuiisly ,sl 
side by sidi' witli Compton’s paper, in.' 
two snppknnenting each other to i',. 
reader’s gix'at advantage. We hcarniv 
recommend t, his monograph to all studcni^ 
moderrx probhnns in I’hysics and cinignoi 
late the publishers on sx.c.vvring siirli 
autlioritativc' ina'scntation of a suhicci 
great interest a,nd iinportanei'. 

T. S. s. 

4: *!: 51: 

Transmutations des Elkmknts m 

.P A ITIK - U 1 j 19S A ( X 1 1b I VR MS A R'l'l I'" LC! I MI , 14 Mi- . 

Par Manu(^l Valadar(\s. (No. 215 of ■ 
Aefualit(‘s S(*i(Rif (d) f ndiishif-l.i' • 

(ItiTniaon ci (d<‘, Paris, l>n , 

.Pri(T. fO/r. / ■ 

Tlu‘, piTsiMii, work contuiiiH a (Itdjiilrd ■ 
cussion of fh(‘ f ninsmuha,l,i()ns 
means of a.rfi(i('.ially aocadtn'alod 
siU'.b as protons a-ml (l(^iit()ns. The pjw 
work of (kx'.lu'.roff and Walton are? 
Lawr(‘iu*.(^ IniiS 1 <rI to a, voist' ('‘Xtemsion m* ' 
kii()wl(Mlg(‘ of ini(*l(‘aT laRX'-tions ami ■ 
book un(l(*r r(wi(‘w givi^s ji (‘h-ar arenu'* 
|.h(‘se <l<w(*l<)f)in(nits. Tlic^ t.ec'iinu|ut‘ ui ■ 
du(‘.iTig t,li(^ Ingh (RH'i'gy missiles i 
d(Nse.nb(Nl.^ Tln^ important^ r(\siilts ulc 
by a-pa,rt,i(*I(‘ bombardnuarf and by uv c. 
bombairdnuMif do not (Ind a plaVc i*: ■ 
book sin(‘e a-pa.jd.i(d(\s and maitrons on ■ 
art.illeia,lly aiecoha'aled. Smdi a s(‘p;i! . ' 
of th(‘ n‘sults into airl,i(i<*ia.! groups a, 
])ee.aus(‘. of a mim(‘ pnnauits us from t . 
a syntdndb'. vi(ov of th<‘ whole fduaioni? 
nu('.l(‘.a.r la'ansformabionK. Sonn^ of (hr 
('.ulf.i(‘s r(‘garding t.li(‘ manss(\s of fJic p:i: : * 
in niu*I(‘a,r (meounters dis(*nsH(‘d in IIh- ' 
have naaaitly biam nanovaal by a (h‘fta>:. 
tion of i,lH‘ ma,ss(\s of ligiit nueha fs : 
study of nue.hau’ t-ra.nsforma.tions by t • 
and by Olipha, nt. and oMua’s 
(a)nlirma.iaon of a mimlxa’ of Ihvsv 
valu(‘-s. Th(‘ book, hova^veuy wheii 
along wit-li otdxa’s of l;he series sueli as t 
Curie and doliot on "Artiticual KadioacU'. :: 
and J. Perrin’s on “The Nuelei of Ay :: 
will serv(^ as a valuable comxKmdium i4i 
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results obtained in a most important and 
fascinating field of research. 

T. S. B. 

i!: 5l; 

Dynamics of Population : Social and 
Biological Significance of Changing 
Birth-Eates in the United States. By 
Frank Lorimer and Frederick Osborn. (The 
Macmillan Company. FTew York, 1934.) 
Pp. xiii+461. Price 15^. 

Students of Social Demography will wel- 
come this valuable addition to the scanty 
literature on the subject. The authors who 
have both practical and theoretical knowledge 
of the problems they are handling come to 
certain useful and important conclusions of 
the population trends in the United States. 
These, we hope, will be of interest not only 
to the American students but to all who are 
working on the subject throughout the 
world. The purpose of the book, as the 
sub-title implies, is a seientilic study of the 
causes and eifects of population changes. 

The population of the United States is 
divided into classes under various headings 
such as national origin, occupation, social and 
economic status, etc. As a sequel to these 
a brief survey of the physical and mental 
characteristics of these grou])s is given 
laying stress on the variations in intellectual 
and cultural development. A clear line of 
demarcation is drawn between the rural and 
urban population pointing out clearly the 
differences in physical and mental attain- 
ments of both. With th(‘ data derived from 
these, studies the authors have endeavoured 
to forecast the relative strength of the 
various national groups in the population 
of the next century. 

Another important topic perused at length 
is the difference in reproduction rates among 
the groups, as the classes having higher 
birth-rates and greater vitality will predomi- 
nate in the long run. It is also a painful 
reality that in areas least able to support 
a teeming population do we obtain maximum 
fertility among the groups. As a result of 
this investigation, the authors deduce that 
a sorting process is at work, establishing 
gradients in intellectual capacity and so 
intelligence ratings are bound to differ for 
such classes. It is abundantly clear that 
capacities are inherited and so a slight 
enhancement in the reproduction rate of 
these groups that have a higher average 
capacity for intelligence and a correspond- 
ingly slight decrease in the rate of repro- 
duction of the less gifted groups would 


largely increase the number of individuals 
of higher capacity and considerably decrease 
the number of imbeciles. But it is pain- 
fully brought home to us that the present 
population trends are heading to the oppo- 
site result. 

The other problems discussed are the 
causes for the observed population trends 
and the conclusion arrived at is that repro- 
duction rates among the groups occupying 
high social levels are low. .Nevertheless it 
is clear that economic. factors and the parti- 
cular method of family limitation prevalent 
among these groups largely determine 
fertility. 

Another conclusion put forward is that no 
group with high standards of living and a 
knowledge of the methods of birth control 
can be looked forward to be self-replacing 
permanently unless conditions conducive to 
fertility intervene. 

The last and perhaps the most important 
subject dealt with in the present volume is 
the possibility of social control and the 
suggestion that city planning and increasing 
the economic security of young couples 
holds out the greatest promise for such 
control. 

It is needless to expatiate on the useful- 
ness of tlie book to those for whom it is 
intended and w^e hope tliat similar careful 
and scientific study of the vital problems of 
population will be undertaken by inter- 
national co-operation and collaboration. 

C. N. E. E. 

•!' 

Travancore Government Archaeological 
Department Administration Eeports 
FOR THE YE.\RS 1108 M.E. AND 1109 M.E. 
(1932-33 AND 1933-34). 

The Annual Eeports of the Travancore 
Arehamlogical Department are, unlike the 
detailed reports of the Government of India, 
merely brief Administration Eeports. They 
have both the advantages and the dis- 
advantages of brevity and cheapness and 
perhaps approach more nearly to punctuality 
than the bulkier and more detailed reports 
of the Government of India. 

Under the head Conservation one would 
perhaps be justified in expecting a more 
detailed statement of the arrangements made 
and the expenditure incurred for the con- 
servation of the ancient monuments in the 
State. It is difficult to believe that only 
Es. 500 were spent in 1108 M.E. for this 
purpose and that nothing was spent in 
1109 M.E. The Archseological Department 
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may collect tlie relevant information from 
the Department of Public Works, and 
piiblisli it. Whenever any repairs are to be 
done to any of the ancient monuments of the 
State the approval and co-operation of the 
Archeological Department ought to be 
obtained, and the latter should keep a record 
of all such work. 

The scientihc work done by the Depart- 
ment during the years under review appears 
to be considerable both in quality and 
quantity. In the year 1108 M.E., 13 new 
inscriptions were examined, the earliest 
stone inscription being dated Kollam 301 
(1126 A.D.). Brief notices of most of the 
inscriptions and a tabulated statement about 
them are given in an appendix. The report 
for 1109 M.E., however, is silent about 
inscriptions. Tt may be suggested that a 
systematic collection of epigrapliical records 
may be made and the texts of those collected 
may be published from time to time. The 
coins studied during the year also need more 
detailed descriptions and clearer illustrations. 

Two valuable items published in the report 
for 1108 M.E. are an Arch geological map of 
the Travancore State and a table tracing in 
detail, of the evolution of the Vatteluttu 
alphabet, both of which would be found 
highly useful to scholars. 

In the report for the year 1109 M.E. the 
chief piece of work described under -Conser- 
vation’ is the copying of the wall paintings 
found on the Gopura of the Temple at 
Ettumanur in North Travancore, which is 
ascribed to a period not later than the 16th 
Century A.D. The theme is that of Shiva’s 
great dance on the destruction of the Demon 
Apasmara. A half-tone illustration of the 
central panel is given, and the painting is 
described as one of tlie great triumphs of 
pictorial art in Travancore. 

Another piece of work connected with 
painting was the identification of the 
scenes and stories of the mural paintings in 
the Sri Padmanabhaswami Temple at 
Trivandrum. “ In the vitality of the figures, 
and in the infinite variety of poses, gestures 
and emotions throbbing with life, lies the 
secret of their charm and attractiveness. 
Supreme examides of a wonderful combina- 
tion of both ‘ Pupa ’ (beauty of objective 
realisation) and Rasa ’ (grace of emotional 
expression), many of these paintings have 
a grandeur and sublimity of conception 
rarely to be found in many other temples 
of the State.” 

Other pieces of useful work done during the 


year are : the trial excavation of some 
prehistoric burials at Panj apalli -Par anibu 
near Shorannr, the discovery of a small 
rock-cut temple of the 11th Century A.D. 
near Marayur, the study of Vedic chanting 
and the connected hand poses, and tlic 
review of an unpublished Sanskrit manuscript, 
on histrionics and dramaturgy, calh'd 
“ Balaramabharatam”. The author of tlie 
last-named book was Balarama Knlashdvliara, 
Vanchi Bhupala, a Travancore king. Tlie 
work is a valuable one and expounds tin* 
art of dancing and gesture some^vhat on tin* 
lines of the Ahliinaya-darpmia of Nandi- 
kesvara. 

Both the reports show that Travancore is 
a highly valuable field for archi-Bological 
investigation. It may be suggested that 
a systematic survey of the State may bt* 
made on a regular plan and the infornialioii 
about the finds published in greater detail 
with more illustrations. 

Mr. R. V. Poduval, the Bui)ermt(md(Mi1, 
and the Archaeological Department may lx* 
congratulated on the great opportunities for 
study that they have before them and tin* 
interesting beginnings they have nuidt* in 
the years under review. Travancore* is a 
storehouse of South Indian culture and it is 
to be hoped that lier enlightened (hjvcrn* 
nient will push on the work of conserving 
her ancient monuments and publishing 
authentic information about them. 

M. IT. KfMSiiN V. 

Colloid Chemistry. By Arthur 
Thomas. (McGraw Hill Publishing C()m])any, 
Ltd., 1934.) Pp. viii+512. Illustrated. Price 
24:S, net. 

This volume provides a valuable introdiie- 
tory guide on all phases of colloid cht*mistry 
which is treated from the entirely new vi(‘\v- 
point of crystalloidal chemistry, taking into 
consideration the chemical nature and (*oul 
position of the colloidal particle. Tlu* sul)« 
ject is comprehensively covered, by (*ight(*t‘ii 
chapters, each of them being devoted to a 
discussion of a particular aspect of colloid 
chemistry. The chapters on colloid o])tics, 
dialysis and ultra-filtration and prei)araDoTi 
of colloidal solutions, deal with the experi- 
mental technique involved in the preparation, 
purification and study of colloids. Tin* 
nature and mechanism of dialysing and 
ultra-filter membranes are discussed in 
Chajiter V which also includes a very informa- 
tive review of the latest theories on the 
nature of membrane permeability, and this 
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important aspect of tlie subject has been 
covered in this volume more extensively than 
in uny other book. 

A particularly striking feature of this 
volume is the treatment it has accorded to 
two important classes of biocolloids, 
])rot(dns, and carbohydrates, which will be 
ap])re.ciated by investigators interested in 
tlunii. A study of these chapters will reveal 
that the latest developments in this branch, 
lik(^ the researches of ftvedberg with his 
ultra-centrifuge on th(‘ molecular or micellar 
w(dglit of these comph^x compounds, have 
biam included. There are excellent chapters 
d(^voted to a discussion of the nature of 
micelles, precipitation by electrolytes, (dectro- 
kinetie phenomena and sorption, aspects of 
colloid chemistry which will interest not only 
])hysical chemists but also others, whose 
work lies on the borderline between physical 
cluunistry and biology. The fact that 
information of great technical significance is 
also to be found in the volume, particularly 
in chapters on soaps, foams and emulsions, 
will serve to extend th(‘ usefulness of this 
book into the held of chemical technology. 
The list of wadl-cdiosen and relevant references 
which will be found at the end of each 
chapter constitutes a-valuable feature of the 
volume. 

M. B. 

iNDrvnnJAn Health. — A Technique for the 
study of individual constitution and its 
application to Health. By E. Obermer. 
Voj.. 1. Biochemical Technique. By E. 
Obcu’mer and Molton. (riiapman <^v Hall, 
Lt>d., 1935.) Pp. xvi-j 244. Price 15,9. 

The tendency among physicians in the 
])r(\sent period of transition from Paiho- 
logical to PreveMive medicine is to ])ay 
att-(mtion to tlie prevention of disease by 
])r()moting individual and ])ublic health. 
The pliysician is concerned with an enquiry 
into the root-cause of diseases, and he 
(Mideavours to maintain the individual in a 
lit (-ondition, which wn'll enable him to ward 
off diseases. Obermer proposes a technique 
of 4idaj)tational survey’ which will enable 
one to assess the efficiency with which a 
subject can adapt himself to diet, habit and 
environment. 

The 'adaptational survey’ includes a study 
of heredity and constitution factors, external 
environmental factors and the reaction of 
internal to environmental factors. Such a 
study will give a measure of the functional 
efliciency and any disorder in the system, 


strain or lowered resistance can be detected 
and remedied in the early stages, thus 
preventing any manifestation of patho- 
logical symptoms. The scheme represents 
the lirst systematic attempt of individual 
examination and its success will depend on 
the co-operation of the members of medical 
profession and the successful education of 
the general public on the value of individual 
health. 

The present volume deals with the 
biochemical technique of the 'adaptational 
survey’ and includes (1) weigliing and measiir- 
ingof food for 24-hour periods, (2) quantita- 
tive analysis of normal blood constituents, 
(3) detailed examination of each urine passed 
during 24-hour periods, (4) faecal analysis, 
and (5) measurement of respiratory meta- 
bolism together with the assessment of 
specific dynamic action of foods. The 
results of such analyses give a quantitative 
picture of the dietetic and excretory habits 
of the subject and permits of an interpreta- 
tion of endocrine, renal and gas tro -intestinal 
efficiency. 

The book is divided into two parts. Part i 
deals with directions for collection of speci- 
mens of ingesta, urine and faeces. Part II 
deals with the collection and distribution 
of specimens witliin the laboratory and also 
gives a description of a type of laboratory 
organisation for mass analysis. The methods 
described in tliis volume are mainly micro- 
photometric, so that it is possible to carry 
out a large number of routine analyses witli 
maximum accuracy compatible with mini- 
mum quantity of biological material and 
economy of time. A useful bibliography is 
appended. This part will prove to be a use- 
ful handbook to analysts interested in prob- 
]<‘ms of public liealth, physiology and 
jdiarmacology. 

K. 0. D. 

:!: :!: :!= 

The Scientipuc Journal of the Eoyal 
College of Science. (Edward Arnold & 
Co , London.) Vol. V, pp. 137. Price 7s. 
iUl. net. 

This Journal published as a neatly bound 
book, contains fourteen papers read during 
the session 1934-35 before the Imperial 
College Chemical Society, Natural History 
Society, Mathematical and Physical Society 
of the Royal College of Science. The 
fourteen papers are allotted in the order of 
seven, four and three among the above 
institutions and include a variety of 
interesting and important topics. 
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Tlie opening discourse in the Chemistry 
Section is on Selenium dioxide ; Professor 
Eiiey discusses at length the oxidising pro- 
perties of the dioxide and its application 
to synthetical processes. Another note- 
worthy article is that on the chemistry of 
Gold. In this lecture recent progress in 
the chemistry of organo-gold compounds 
are treated from an advanced standpoint. 
In a short address Dr. Pawling has set 
forth some chemical themes pertaining to 
photographic technique and deals in an 
admirable manner with the curious pro- 
perties of optically sensitive materials. 
Professor Ingold’s paper on '' Aliphatic Sub- 
stitution” is iDrimarily devoted to a discussion 
of the modern conception of valency as 
applied to organic compounds and the 
kinetics of organic reactions like hydrolysis 
of esters and so on. The more important 
subjects included in the Natural History 
Section are Timber Kesearcli, the Signi- 
ficance of Smell and the Origin of Insects. 
Under Timber Research, an account of the 
highly useful work that is carried out at 
the Forest Products Research Laboratory 
• in Princes Risborough is given wdtli a note 
on the structure and utility of various kinds 
of timber. The ingenious study on the 
significance of smell (some speculations on 
the phenomenology of olfaction) provides 
eminently readable matter. A clear dis- 
tinction is drawn between the related sensse 
of olfaction and vision and the fact that 
smell plays a predominant role in the study 
of memory is stressed. The lecture on the 
origin of insects is at once a lucid exposition 
of the theory of segmentation in the Arthro- 
poda and an unbiassed criticism of Tillyard’s 
theory put forward in 1 931 . In the general 
trend Mr. Reynolds favours the theory 
proposed by Lankester in 1904. The im- 
portance of the gonopore position has not 
been forgotten as is usual with the theo- 
rists. It remains to be seen whether the 
views set forth here hold their ground 
against those of the rivals as this highly 
controversial subject must needs stimulate 
others to come forward to dispute. 

The first paper in the Mathematical and 


Physical Section is on Television ” which 
is a highly illuminating and technical 
address. The disquisition on Surface Inte- 
grals and Fluxes ” is of special Bignihcajiice 
as Professor Fortesque was personally 
concerned with the deliberations of the sub- 
committee of the British Standard Institu- 
tion. Here difficulties of defining the uni- 
ties of permeability, susceptibility and other 
fundamental electro-magnetic quantities are 
at one stroke removed by defining tliese in 
terms of undisturbed space. The short 
abstract of Professor E. A. Milne \s paper 
on the '' Expanding Universe ” though 
concise is highly interesting. 

The fifth volume preserves all the merit?; 
which have characterised its precursors ami 
is on the whole a very representative collec- 
tion of excellent documents oi: readahle 
matter. 

C. N. R. R. 

sts 

Les Carotenoides Des Animauk par 
Edgar Lederer. (Actualites Seientiliques 
et Indnstrielles. Hermann et Oie, Editeurs, 
Paris.) 

The author, being himself an investigator 
in this held, has published a succinct account 
of the carotinoids found in the aniinal 
kingdom. The book is based on the weil- 
knowm and classical w'orks of Palmer, 
Zechmeister and Verne. To begin with, 
is given a table of the carotinoids of plaids 
to remind the readers of the existeiuM* of 
such pigments in plants. The first two 
chapters concern themselves with an aeeount 
of the carotinoids found in several jiarts 
of the body of the invertebrates and verte- 
brates. The third chapter deals wdtli tlic 
pigments specific to animals. Biological iiiid 
biochemical questions are discussed in the 
last chapter bringing out the relationship 
between the carotinoids and the rcdati^il 
pigments and Vitamin A in mammals, birds, 
fishes and crustaceans and its importance 
in medicine. The book provides a useful 
summary to students interested in the 
subject. An up-to-date bibliography is 
appended. 
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Rural Development. 

I N 1933 the Government of Bombay pub- 
lished an interesting brochure on Village 
Improvement, which contains a draft scheme 
for the betterment of the villager and the 
village, — drawn up by Sir Frederick Sykes. 
Recently the Government of India have 
sanctioned large grants to he utilised by 
provincial governments for rural uplift and 
last month Mr. R. S. Sathianathan’s report 
on indebtedness in rural areas of Madras 
was published. At October session of the 
Representative Assembly of Mysore, Sir 
Mirza M. Ismail I'eviewed the x>rogress of 
work in the advancement of the moral and 
material well-being of villages under tlie 
jurisdiction of his administration. Leaders 
of public opinion exhort the unemployed 
young graduates to go to the village and 
earn a living by serving its population. 
There are several semi-official and private 
agencies devoting their time and energies 
in the work of elevating the rural people. 
Bright days are ahead for tlie Indian villages. 
The universal manifestation of tender sofici- 
tude for the amelioration of the conditions 
of rural life is a phenomenon for which 
Iiistory furnishes few parallels. Tlie general 
desire to serve the interests of the rural 
population is a recognition of the fact that 
this backwardness must retard the progress 
of the body i3olitic and their insanitary 
surroundings must all at times bc' a source of 
danger to the public licaltli of tlu^ village^, 
and of tlic urban areas. It is obvious that 
the indigence and indebtedness of rural 
population must react on tlie general revenues 
of Governmemt and on tlie prosperity of 
industries. The isolation of large sections 
of population from the centres of administra- 
tive activities must account for their back- 
wardness, and the forces which have contri- 
buted to the progress of other communities 
have not enriched the village life. The 
remedial measure's suggest('d by Govern- 
ments and otliers wlio have inve^stigated 
rural iiroblems offer hopes of speedy improve- 
ment in the lot of the village communities. 

It seems to us that the problems presented 
by people who for ages have lived practically 
in isolation and have carried on rural occupa- 
tions in unrelieved monotony will have to 
be investigated from the psycho-physical 
standpoint before schemes of reform for 
their uplift can profitably be discussed. We 
are not thinking of villages which lie within 
easy reach of administrative centres. The 
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physical and mental organisation of the 
people living from antiquity in the remotest 
recesses of the country may not easily be 
amenable to the influence of social and 
economic reform of governments and un- 
employed graduates, and the problem of 
these communities may not be identical 
with those of the more favoured people 
residing not far from towns. There is no 
ethnic homogeneity among the rural popula- 
tion and the success of measures devised 
for their uplift therefore must depend not 
on the forces exerted on them from outside, 
but on their sympathetic reaction to such 
measures. Are the village people thoroughly 
dissatisfied with their present condition f 
In what directions do they demand reforms f 
How far are they capable of supporting 
schemes of beneficence by their own un- 
aided assistance ? 

These questions have been answered by Sir 
Mirza M, Ismail in his illuminating address. 
“It is barely eight years since the Tillage 
Panchayat Eegulation was brought into 
force ; yet in these eight years the number 
of Panchayats has risen from 8,863 to 11,390, 
the total revenue collected by them has 
exceeded Es. 75,00,000 and they have 
already incurred expenditure exceeding 45 
lakhs of rupees. The raising and expendi- 
ture of this money has not been an end in 
itself, but the means of conferring on our 
rural population a very large measure of 
village self-government. The Panchayats in 
Mysore have justified themselves not merely 
by the works they have undertaken, the 
roads they have opened, the drinking water 
and other wells they have sunk, the village 
parks laid out and the extension of medical 
and educational facilities, but also by the 
spirit of public and local pride which they 
have engendered. The people have come 
forward in numerous instances to provide 
weekly communal labour to improve their 
villages and it has been calculated that the 
labour so performed would have cost about 
rupees 10 lakhs if performed by a paid 
agency.” The contribution of Government 
to the exertions of Panchayats is even more 
generous and is reflected in the numerous 
achievements of government departments 
which have given the villages more tanks 
for extending cultivation, cheap electric 
power for pumping installations, industries 
and lighting. All these schemes form a 
coherent part of the policy for the promotion 
of rural prosperity and their fulfilment is 
only a realisation of the political faith that 


“ governments are called upon to undertake 
the control in an increasing measure of the 
economic life of the peoples entrusted to 
their care”. 

Mr. Sathianathan’s report on the in- 
debtedness in rural areas of Madras deli- 
neates the picture of village population in 
a totally different colour. The agricultural 
debt in the province is estimated at rupees 
two Imndred crores, an amount equivalent 
to 20 per cent, of the landed estates. Tlie 
report throws light on the extent of tlie 
cramping influence exerted by indiscrimi- 
nate and usurious borrowing, on the develop- 
ment of village activities. In a certaii 
measure it must necessarily curtail tlit.s 
grants for rcconstruetional operations, siner 
a large proportion of the funds will liav* 
to he devoted to relieving indebtedness. 
The worst effect of this heavy burden is that 
small holdings have passed into the hands 
of creditors who are unable to continue tlie 
agricultural operations and the larger hold- 
ings suffer from absentee landlordism capable 
and willing to advance credits more in 
the way of investment than as a means of 
stimulating agricultural operations. Tlie 
rural problems in a presidency sueli as 
Madras must be too complex and diffleult 
to permit of easy solution. Debt rarely 
fructifies in the liands of the borrower, 
least of all in those of the agriculturist. 
Debt Conciliation Boards, if instituted and 
worked in the spirit in wdiicli the Bill for 
their formation is conceived, the cultivator 
may find some redief but there is nothiiiii; 
to pi‘event him from raising fresh loams. 
The scheme of controlled deirt to vsiiieh 
reference is made in tlie report, the ess(‘iu*e 
of which is to provide loans of money and 
realise them in kind by |xniodic and ex])t‘it 
supervision of cultivation, may assist in 
keeping the ryot on his land wliich is iiii- 
doubtedly a great step in the general move- 
ment of rural uplift. Sir Frederick Sykes 
points out that debts are generally con- 
tracted by habits of extravagance and by 
adherence to expensive customs wliich tlie 
ryot has no courage to withstand. The 
tendency to take trivial disputes in suits 
to law courts involves the village xiopnilatioii 
in appalling waste of money, and litigation 
is more often a fatal enterprise to the villager. 
The problem of rural reconstructions in 
large presidencies has a multi-lateral phase 
and simultaneous attack on all the fronts 
is proposed by governments and political 
leaders and the fruits of victory will be 
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permanent only if the village population 
actively join the forces initiated for their 
improvement. 

It seems to us that there are certain other 
ferments stirring village life which must 
militate against the success of the efforts of 
even governments to regenerate rural wel- 
fare. The people who live in villages not 
fnr from the towns come into almost daily 
contacts with the attraction offered by 
urban life. Saints and philosophers find 
it liard to withstand them ; the Indian 
villager lias neither the fortitude of the one 
nor the discipline of the other. The in- 
eri^asing dazzle for tovm life overpowers him. 
The expansion of industries offers him 
reasonable security of engagement, regulated 
hours of work and protection of labour 
unions which supervise his education, health 
and comforts. He welcomes relief from 
anxieties inherent in his profession, wliich 
control over meteorological conditions alone 
can remove. The large engineering works 
initiated by the governments, .business 
oflices and banks and expansion of xjlaces of 
public amusements and restaurants are 
slowly absorbing the rural population. As 
tlie. towns expand industrially and econo- 
mically the villages naturally contract. How 
to arrest this depletion of villages is a 
(i nest ion now receiving anxious public con- 
sideration. 

The farmer may be educated. We may 
])rovidc liim with modern imxdements, credit 
a, ml expert advice. Facilities may be 
credited for recr(‘.ation and subsidiary occu- 
pations. Every inducement which may be 
expected to make him happy and con- 
t(uited to remain in his place and cultivate 
tlu^. land can be offered. He finds that his 
output is governed by new economic laws 
fro in which he suffers as acutely in the years 
of scarcity as in the years of plenty. Agri- 
(ailtural industry is individualised and it 
is not a syndicate. Without resources of 
linance and collective^, power such as well- 
organised business can always command, 
agricultural commiinitievs being industrialists 
are^- confronted with fluctuation of commo- 
dity prices arising from ''economic de- 
pression,” " exchange, ratio,” " tariff rules ” 
and all other phrases and traps. However, 
the phenomenon of suffering in the midst 
of plenty is peculiar to modern economic 
civilisation. The remedy seems to lie in 
agriculture striking up a new friendship 
with chemistry for profitable utilisation and 
disposal of surplus produce. The country 


which knows no waste is bound to give a 
new lead to civilisation. The key to rural 
prosperity is not external padding but 
research on waste. Science has created 
poverty amid plenty and science alone can 
save. It is hard to make the public realise 
that, but for the vested interests which 
have grown so immensely round our social 
and economic problems, science could solve 
practically every difficulty which confronts 
governments and private organisations in 
promoting prosperity and in improving 
social standard. 

The process of recruiting the gifted 
members of the rural population and other 
industrial communities to public service 
may satisfy the principle and xiolicy of 
communal representation, hut it must neces- 
sarily impoverish the economic power of 
even the favoured families. Sir Frederick 
Sykes pointed out that '‘we must discard 
the idea that village betterment depends 
entirely on forces from without — on action 
independent of the will of the villager.” 
Who is to supply this will to progress without 
which all schemes for the spread of material 
welfare and greater contentment among 
the agricultural population must be futile, 
particularly when its educated and forward 
members are alienated from their traditional 
occupations and new castes are formed having 
neither opportunity nor inclination for the 
scientific study of the development of rural 
occupations ? When those who can revitalise 
the resources and energies of village life 
are steadily drafted for other services, the 
helplessness and crudity of others left behind 
tend to be perpetuated and the moment 
we withdraw external assistance, the confu- 
sion must worsen the situation. The present 
position in the villages is a result of the 
emigration of the more capable individuals 
of the rural population to town, attracted 
by inducements for bettering their jirospects, 
held out by government service, industries 
and business organisations. Education has 
produced in all communities a thirst for soft 
appointments in Government Departments, 
but has not encouraged the spirit of service 
to the community and pride in family 
occupations. 

Modernisation of Indian villages is inevit- 
able and in order to sustain the improve- 
ments and carry it further, it is necessary 
that the educated young men who have 
been hitherto looking forward for Govern- 
ment service, should acquire special qualifica- 
tions for rural reconstruction. An untrained 
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young man may turn his back on the work 
he has undertaken on encountering difficul- 
ties and disappointments. In several respects 
the problems of village improvement are 
technical and their satisfactory solution 
depends on the aptitude and training which 
the young men possess. It seems to us 
that the work of elevating the rural popula- 
tion will be successful if governments could 
organise special courses of instruction in 
moral sciences in the universities for the 
benefit of the people whose prosperity and 
contentment are the safest insurance of 
peace and progress of the country, and 
for the relief of unemployment among young 
men whose condition engages the anxious 
consideration of the public and Governments. 


Agricultural Research in India. 

'T'HE annual report of the Imperial 
Council of Agricultural Eesearcli for 
the year 1933-34 which has just been pub- 
lished, is a document of absorbing interest, 
not only because of the large number of 
special schemes, both scientific and economic, 
sanctioned by the Council and in progress, 
but also because of the many more important 
schemes which are planned or foreshadowed. 
The large increase in the output of scientific 
research in Agriculture is an outstanding 
feature of the progress of scientific research 
in the country and the Eesearch Council can 
already claim credit for much of this activity ; 
indications are, as a matter of fact, that it 
will soon be the greatest single factor tend- 
ing to the progress of agricultural research, 
thanks to the liberal grants of money voted 
by the Central Government for this puipose. 
The report refers to a temporary cessation 
of ^ the annual grant owing to financial 
stringency which has prevented the Council 
from going forward at the initial pace and 
wffiich has necessitated the holding up of 
many a sanctioned scheme. It almost looks 
as if it was a case of first come, first 
served ’’ and that many new schemes had 
no chance of being considered. A special 
grant of Es. 5 lakhs towards the end of the 
year somewhat improved the situation, 
though even with this further grant, schemes 
already approved and costing about Es. 11 
lakhs have had to be kept in abeyance. 
The list of the schemes already in progress 
and the amount set apart for each is inter- 
esting reading, if at least to show what a 
vast field remains untouched. . Thus out of 


the 41 schemes in progress, 18 relate to the 
sugar industry and absorb Rs. 25 lakhs out 
of a total of about Es. 45 lakhs. Bchemes 
relating to rice resc^arcli absorb about Es. 1 1 
lakhs, and those relating to locust research 
cost about Es. 4 laklis, so tliat these three 
subjects alone take', up about 90% of the 
total grant. One need not grudge' to the 
sugar industry wdiich lias within the lasi 
five years undergone phenomenal develop- 
ment and added largely to tlio material 
prosperity of the country as a whole and ol' 
the agriculturist in particular, this large' 
measure of help ; nor to subjects like', rice' 
research and locust research, tlie suhstantial 
proportion they receive hy reason, ol' tlu*ir 
great importance, but when one eom])ares 
the bare 10 of the grants wlueli re'iuains 
for meeting the needs of the large vari(‘iy 
of crops and of rnu eh -needed develc)]>mcul 
in both crop and animal husbandry, tin* 
anomaly of the situation becomes ratlicr 
striking, and the iKH.^essity for a substantial 
increase, in the grants available assunu's 
additional urgency. It is true that much 
w>rter has flown under the bridges since I In* 
period covered by the report and tliat money 
lias been, voted for a number of nt'W scluuiu's, 
the most notable among whieli is tin* one 
relating to the important subji'.et of tlic 
marketing of agricultural produce and Mu* 
appointment of a chid marketing olliccr. 
Furthermore, the needs of one. nuiijor croji 
viz., cotton, are. being nu't largely'' hy Mu* 
mill industry itself through the. (‘otton cess 
fund, administered by' tlie Indian, (h'utral 
Cotton Committee ; a similar (*ess assists llic 
lac industry ; the sugar industry is also in 
a manner helping itself through tlu' I'xcisc 
duty now being levied ; the report, m{.)r(‘ov(*r, 
refers to a x>roposal for levying a <*('ss on Mu* 
export of oil-seeds for afl*ording funds fov 
research on the. devt'lopmeiit of the oil- 
crushing and allied industries in tlu^ country. 
If this latter proxjosal should materialisi*, it 
will mean that one large group of agrieiiltunil 
produce will be meeting its reqiiiixunents ibv 
funds from its ow.ii resources. It should, 
therefore, be possible for the Goverrunent <»!' 
.India to set apart substantial sums for 
research on other important branclu's oi 
agriculture. As a matter of fact, some or 
the schemes already sanctioned, such as the 
marketing inquiry'', will inevitably call fiir 
a much, larger exxjenditure before long, as 
each survey discloses lines for suitable 
practical action. 

The Eeport refers to the formation of 
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three separate Standing Committees for 
animal nutrition, cattle-breeding and dairy- 
ing and also to steps taken for the investi- 
gation of important cattle diseases, during 
the year. The latter certainly demands 
much greater attention and one can hardly 
think of a more fruitful field for the Council’s 
help. The livestock industry in the country 
is already a huge one and as the years go 
by, is bound to assume still greater im- 
portance from the point of view of increasing 
the earnings of the ryot and of improving 
the nation’s food sui)ply ; but one of the 
greatest handicaps to progress is the pre- 
valence of disease wliich threatens the 
industry on its present scale itself ; while 
expansion or improvement in respect of 
breeds whetlier it be cattle, sheep or poultry 
is practically out of the question. The 
veterinary staff in the provinces has neither 
the time nor the facilities for anything 
beyond the routine of a general practitioner, 
and such research facilities as exist at the 
Muktesar Institute and in some of the 
Veterinary Colleges and Serum Institutes 
are disproportionately inadequate for the 
needs of the country. A Central Institute, 
for this purpose, well-equipped and staffed, 
is a crying need and forms a legitimate 
demand upon central revenues. This, of 
course, does not rule out assistance to the 
provinces and existing institutions conduct- 
ing researches such as the present provision 
of RiS. 2 lakhs for the investigation of tuber- 
culosis and Johne’s disease. We wish the 
sclieme of sheep brecnling, referred to in the 
rex)ort, took precedence over some others, 
or, was accorded special treatment and 
proceeded with, for the possibilities arc 
admittedly great and the subject has been 
relegated to the background for a very 
long time. As it is, a sum of Ks. 85,00*0 
is said to have been sanefioned for a scheme 
which, however, had to be kept in abeyance 
for want of funds. A beginning is said to 
have been made in the matter of registra- 
tion of pedigree stock of dairy and draft 
cattle *, a revised and uniform classification 
of catdle for purposes of the quinquennial 
cattle census has been approved by the 
Advisory Board, which is an improvement 
on the present form ; a recommendation 
•fixing a three years’ course with F.Sc. as an 
entrance qualification in the Yeterinarj’' 
Colleges and a curriculum suitably revised 
for the course was also ax^proved by the 
Board, in the Animal Husbandry Section. 

In the section of crop industry, work on 


sugarcane oceuxhes, as already indicated, tlie 
most imx)ortant place. A cliain of eight 
research stations in Upper India and three 
located in Bombay, Madras and Mysore 
have carried on work relating mainly to 
the breeding and testing of sux)erior varie- 
ties and incidentally to other aspects of 
cultivation such as, manuring, irrigation and 
methods of jaggery making. Work on the 
improvement of the indigenous methods of 
sugar manufacture has received considerable 
attention as likewise the methods of jagg(u\y 
making. In the face of tlie 'eomx)etiti()n 
from sugar made in large-scale faetori(\s 
whose efficiency is being rapidly improvc^d 
we doubt if the old-fasliioned Khandsarl 
sugar has any chance and if it is worth- 
while spending money over iinprovaummi'S 
in the methods. The case of jaggery is 
however quite different, for not only do(‘.s 
this product come in as a class hy itself and 
distinct from sugar but it forms about tin*, 
only outlet for the cane crop in many 
of the country which for various reasons 
cannot be thought of for sugar manufacl 
on a factory scale. Better extraction, 
clieapening the cost of manufa(iture and 
improvement in the appearance and ke.(‘|>ing 
qnaliti(\s of the jaggery, will all mak(‘ it. a. 
more reinuncrativc proposition, and afford 
scope for corisiderahle research work. W('< 
would also add that the xu'ospccts of inainu- 
facturing raw sugar or refining (*.rystals 
in p^’^d’erence to jagg(vry in sonu^. at h^Uisli 
of the jaggery-boiling centres, (les(‘rv(‘s to 
be investigated. Tlie appointnumf of a 
geneticist for the cane-breeding station a.I. 
Coimbatore and tlie strengtliening of (.h<‘. 
mycological staff at Pnsa for th(‘, inv(‘.sl.iga.- 
tion of mosaic and other diseases of sugar(*.a,n(‘. 
during the year, arc noteworthy, as likewis<^ 
is the. approval hy the Board of a sedumu^. for 
the study and control of ins(‘ct ix^si.s on 
sugarcane. Knowing as one. do(‘s how 
serious the position is in th(\se ma,tt.(vrs, a 
more wcleome feature of the y(‘ar’s work 
on sugarcane can hardly be thonght of 
and we hope this pest control schenu^'. will 
be taken up without furtlier dday. TIk^. 
enquiry into the cost of x^rodnetion of c.roiKS' 
in the sugarcane and cotton growing tract.s 
in India has not been nndertaken any too 
soon and one can say from personal know- 
ledge that the resiilts are sure to' ttirow a 
good deal of light on a subject of 'great 
importance in the economics of agri'cultfi’rb'. 
on which opinions at present are vague' 
often contradictory. M ‘ is ' liiatte'r ’ 
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gratification that the Council has boldly 
embarked upon this inquiry notwithstanding 
its cost and despite perhaps the opinions 
of doubting Thomas’s about its value. 

Research on rice occupies the pride of 
place, judged by the expenditure sanctioned, 
among the other schemes. It is a com- 
prehensive all-India scheme costing Rs. 11 
lakhs, spread over a period of five years. 
Work, however, seems to have related mainly 
to the breeding and testing of varieties which 
most provincial departments are already 
engaged upon, but the grant is said to have 
enabled the departments among other things, 
to widen the range of varieties handled. 
We may, perhaps, single out the work in 
Burma for special mention, for it relates to 
the development of strains of rice suitable 
for the English and European markets and 
leading therefore to an expansion in the 
foreign trade in rice. The period of five 
years is too short for the work in view, and 
Ve feel certain, that the need for continuing 
the scheme will have to be faced. While 
on the subject of foreign markets for Indian 
produce, we may draw attention to the 
collection and circulation of information by 
the Council during the year regarding the 
quality of the different kinds of produce, 
notably oil-seeds, which enjoy a preference 
in the United Kingdom markets under the 
Ottawa agreement, which will enable them 
to compete with non-empire produce and 
will make the imeference really operative. 
We are glad that as an all -India organisa- 
tion, the Council has been fully alive to the 
importance of this matter and is closely 
watching the working of this coramercial 
agreement in the interests of Indian agri- 
culture. 

It is rather disappointing that in respect 
of tobacco where the scope for improvement 
with a view to meeting the local demand 
for cigarette tobacco and also producing 
enough for an export trade is very consi- 
derable, the Council could not do more than 
appointing another committee. We hope 
this committee’s work Avill lead to practical 
action very soon-, among which we may 
suggest suitable financial help to provincial 
departments undertaking the cultivation of 
tlie; special varieties and the curing and 
conditioning of the produce according to 
up-to-date methods. 

‘ Among the minor activities of the year, we 
may refer to the subject of statistical studies 
in agricultural research and the help afforded 
by the; Coiinoil in* the training of agricultural 


officers in these methods. The field trials 
and the interpretation of the results stand 
to gain in accuracy and already the effect 
of the training is noticeable in the studies 
aud publications of many of our experiment 
stations. The initiation of studies in agri- 
cultural meteorology is another important 
development to the credit of the Council 
and considerable wmrk has been done espe- 
cially in correlating crop yields to meteoro- 
logical data and in tlie evolving of suitable 
instruments and of technical methods. 
Weather Bureaux elsewhere have been of 
such great assistance to faiuners that we can 
exj)ect our own organisation also to play 
a similar role, provided the staff is strength- 
ened so as to secure co-ordination witli Uie 
existing meteorological stations in the 
different parts of the country. 

It will be impossible to refer even briefly 
to all the schemes and other activities of 
the Council. The oil technology work and the 
work on the utilisation of molasses at the 
Harcourt Butler Technological Institute, the 
work on the utilisation of town refuse aud 
farm waste for manure at the Indian Insti- 
tute of vScienee, potato breeding on the 
Kilgiris, inquiry into the trade in co<'.oaiuils 
and eocoanut products, locust researcli, 
water hyacinth control, dry farming scdieincs, 
goat keeping, ' quality ’ in crop investiga- 
tions, malting of cholnin, fruit r<‘.s(‘arch 
schemes, research on virus diseases, wrc 
some of the schemes referred to in tlu' 
Report. As already indicated, liow'(‘V(‘r, 
nearly all the schemes have been going on 
only for sliort periods and some havc^ hardly 
begun. Moreover the Report itsedf, latest 
as it is, app)ears to be very ineoni]}l(d-e ; so 
rapidly have the activities of the Council 
been expanding and so many are the new 
schemes taken up since the period {'overed 
by the Report. The Councfl is grafliuilly 
aijproximating in scope and organisation 
to the Fede.ral Department of AgTicultur<* 
in the U. S. A., and we have no doubt that 
the Council will succeed in doing as nimdi 
for our agriculture as the U. I^epariinent 
is doing for the American farmer. 


Poverty amidst Plenty. 

npHE paradox of Poverty amidst Plenty 
^ has become almost a platitude ])y 
iteration. Nevertheless the conscience td' 
thoughtful x)eople continues to be disturbed. 
Win" is food throwm into the .sea AYheii 
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millions are ill-Doiirished Wliy is cotton 
plouglied into the soil wlion millions are ill- 
clad There arc those who blame the 
discoveries of modern science for this 
trouble, the means of production have vastly 
increased while distribution has lagged 
behind. The problem would seem indeed to 
be largely a question of time-lag. Part of the 
world is living mentally in the age of the 
bullock cart, part in the age of the aero])lane. 
Thus the financial world is still largely 
governed by the ideas of a pre-scientific era 
and is therefore ignorant of the implications 
of modern science. The scientific worker, 
on the other hand, is little concerned with 
the world of finance and the possible results 
of his own discoveries, in relation to the 
public welfare. 

It is satisfactory, therefore, to note tha.t 
at last the scientific world is waking up 
to the need for the realisation by scientific 
workers of their responsibility for the wider 
aspects of human v/elfare, lest science itself 
shall come under condemnation. A recent 
letter of protest against the misuse of scien- 
tific discovery has api)eared in the press 
bearing the signature of the President of 
the Eoyal Society and a number of other 
distinguished names. Sir Richard Gregory 
speaking recentl}^ at a Rotary lunclieon at 
Korwich made an eloquent plea for the 
right use of the gifts of science, and looked 
for the time when science would no longer 
be thought of as a destroying angel but as 
the herald of a more abundant life. 

P'^ollowing a recent discussion at Oxford on 
‘‘ Academic Freedom ”, reported in the 
August number of the Journal of the Institute 
of Cli ewistrjj, a resolution was passed to set up 
a Committee with the object of seeing that 
so far as possible science should be used only 
for the benefit of humanity. Of even 
greater significance than protest and 
eloquence is the fact that a representative 
body of engineers and scientific workers 


of the British Science Guild have formed 
themselves intp a group to study the 
problems of modern economics and these 
studies have resulted in the publication 
of a highly valuable document entitled “First 
Interim Rex^ort on Schemes and Proposals 
for Economic and Social Reforms”. Ro 
fewer than 24 x^^^^P^sals bav^e been carefully 
studied and their essential features tabulated. 
A\nong these xnoposals may be specially 
mentioned : — 

Sir Basil Blackett’s “ Planned Money ”, 
Proposals of the Communist Party, 
Conservative Party Proposals, 

Douglas Social Credit Proposals, 

The Proposals of Sdvio Gesell (“ Free 
Economy ”), 

The London Chamber of Commerce 
Proposals, 

Professor Soddy’s Proposals, and 
The Prox>osals of the Continental Com- 
mittee on Technocracy. 

The British Science Guild have published 
other pamphlets of scientific and economic 
interest among wdiich may be mentioned 
“ The Electron Liberated : Its Industrial 
Consequences”, by Clifford C. Paterson, 
O.B.E., M.inst.c.E., M.inst.E.E., and ^“^Human 
Biology and Politics ” by Professor J, B. S. 
Haldane, m.a., f.r.s. 

This activity among scientific workers 
may help to lay a true foundation for a 
new^ w^orld where every hungry mouth has 
enough to eat, every capable band enough 
work, where exifioitalion in the name of 
business is unknown and wdierc peace and 
sufficiency reign supreme. 

The axDpeal made by Dr. Fowler in his 
recent paper entitled “ Energy and Econo- 
mics ” which ax^peared as a supplement to 
the May number of Current Science, calling 
for greater attention on the part of scientific 
w'orkers to the problems of modern econo- 
mics, has our warm support, and w^e hox)e 
to return to the subject in a later issue. 


Rajasabhabhushana Sir Chandrasekhara Venkataraman, Kt., F.R.S., N.L. 

Director, Indian Institute of Science, Bangalore. 


TTIS Highness the Maharaja of Mysore was 
graciously x^k-nsed to confer the title of 
^tRajasabhabhushana” on Sir Venkataraman 
at the recent Dasara Durbar held in Mysore. 
We have great pleasure in congratulating 
Sir Venkataraman on the glittering decora- 
tion bestowed on him. Palace honours 


are usually reserved for officers rendering 
distinguished service to the State, and the 
titles connote the merits and accomplish-' 
ments of recipients. But in the case of Sir. 
Venkataraman, all laurels become his hrow^. 
His Highness’s generous act will be widely 
appreciated. 
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Geochemistry and Biochemistry. 


By Prof. A. I 

{Biogeoelicmical Laboratory oftli 

I. 

T tNXIL quite recently, it was generally 
^ believed that organisms — plants and 
animals — consisted ot a very limited number 
of chemical elements. 

This view has, now, to be abandoned, 
since BO chemical elements have been dis- 
covered in one or the other of the organisms ; 
it is, perhaps, easier to name those chemical 
elements which have not been found in 
organisms or about which indications are 
unreliable. The chemical elements not yet 
discovered in organisms may be referred to 
five groups : (1) the radioactive elements 
Pa, Ac, Po and the numerous radioactive 
isotopes* * * § ; (2) the rare-earth metals — Tl, 

Eu, Gd, Tb, Dy, Ho, Er, Tm, II and Ln ; 
(3) the inert gases He, Ne, Kr, X ; (4) the 
elements of the platinum group : Eu, Eh, 
Pd, Os, Ir, Pt § ; and (5) of all the other 
chemical elements : Tef, Zrf, In, Ta, Ilf, 
Ma, Ee, 85t and STf. 

This list shows with sufficient conclusive- 
ness the present position- For the majority 
of the chemical elements named, there are 
yet no simple and sufficiently sensitive and 
accurate methods of determination. It may 
be conjectured that these elements may be 
found in organisms only in negligibly small 
amounts. 

Nevertheless, the constant finding of one 
or the other chemical element, often in 
small amounts (in thousandth, millionth 
and lesser parts of a per cent. ; they may, 
therefore, be called microelements), in the 
tissues of organisms, was not a convincing 
indication for biochemists, of the important 
physiological part of those '' traces ” of 
microelements. Scores of years were 
required after I, Ou, Mn, B and many other 
microelements were found in organisms, 

* Besides MsTh, see works from our Laboratory— 

V, Vernadsky, B. Bruiiowsky and Kunaseva, Compt. Rend, 

d. Sci. Acad. Paris, 1933, T. 197, 1556. 

§ It is of interest to note that Ge was discovered in 
organisms recently by V. M. Goldschmidt within the 
ranges indicated in the curve. Into the maximum enters 
Ru, one of the elements of the platinum group,- which forms 
soluble coni^ounds more easily than others. In the smallest 
arharuiitsJ is-; probably found Th.. 

'4hlbdifeatiohs.-Jibt check-ed, but their occurrence in. 
organisms is known. 


Vinogradov . 

1 Academy of Bcienees , U . B B .R . ) 

to recognise their important role in x^hysio- 
logy. 

The exceptional interest of the question 
of the x)hysiological role, in of 

microelements xiresent in the tissucts of 
organisms, arose recently among bioelumuHls 
(physiological function of (hi, F, E, etc.) and 
especially among agrochemists (inq^ortance 
of B, On, I, etc. for plants). 

As in the past, the many-sided researedn's 
in this direction, Avhich are conducted liy 
various specialists, xdiysiologists, bioclunnists, 
chemists, agro chemists, mineralogists, eir., 
are being carried out along dilTerenl: paths, 
and pursue quite different object.s. Owing 
to this there', has occurred a certain bre^uk. 
The unique common phenomenon — tin* 
process of shifting .matter, tlie hiogniv 
migration of atoms in the (*omplex Lulk- 
soluble system — soil — soil solution — plants — 
animals , — was lost siglit of by these iuvessli- 
gators. 

IT. 

Not less yiersistently, is the view ln*ld 
that the chemical cleni.entary composition nj 
organisms does not rex)re.scnt: aiiiy cliff creaiccs 
as to species, genus, (d»c. ; that it is n<d 
constant and is subject to considc'rablf 
variations. In other w'onls, wc' ('uiiiKil 
definitely considcu' it provcnl, that tli(‘ 
chemical elementary (‘.omposifiou of organ- 
isms is a speciiic*- character*. It must he 
noted, howewer, that from tdiis iK)inl of view, 
the. subject has not- been systcmiat ieallv 
investigated . 

The study of the. chcnnica.l chmunitnry 
comxiosition of living organisms has in 
away, the special interc'st- of the physiologisl , 
biochemist, agroclunnist ami iniiuo’alogist . 
The importance of tlie ymobhmi is only lieiiig 
recognised at ynescuit. And, ncwm-thelcss, 
many scorers of thousands of aiialysc's of 
various organisms made', during a ixnviod of 
more, than a century, hy agronomists, Ijio- 
logists and mineralogists, on closer examina- 
tion, contain direct xn’oof of si)c'cial fc'atiiTcs, 
and of a centain constancy in the clKunicai 
elementary composition of species. 

For instance, the. differences in the eontcMil s 
of phosphorus and nitrogen in x^E^uts and 
animals are veuy well knowm. Among 
organisms are known to ns numerous species, 
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which concentrate definite chemical ele- 
ments in considerable amounts. We are 
familiar with the division of plants into the 
calcareous and siliceous ones. Among the 
latter are, for instance, the grasses, sedges, 
horsetails, and diatoms. We know perfectly 
well the typical iron -organism (also that of 
manganese, sulphur, etc.) ; tlie halophytic 
flora (Nsb and Cl), numerous hydrophites, 
which colle(*t considerable amounts of alumi- 
nium X (marine and fresh water alga?, 
many aqueous phanerogamous ])lants — mono- 
cotyledons, bacteria, etc.), and the like. 

In relation to many chemical elements it 
might be possible to indicate typical organ- 
isms — concentrators. It is possible to easily 
discover the peculiarity of the chemical 
elementary composition of definite species 
of living organisms by comparing the 
composition of different plants for which 
numerous determinations have been made, 
especially for the composition of their seeds. 
In the Biogeochemical I.aboratory of the 
Academy of Sciences of USSR investiga- 
tions were made on the chemical elementary 
composition of 13 species of Acriclildce^ 
collected from various localities during a 
period of three to four years. These data 
have sliown a complete stability of the 
composition of AendildWj its resemblance 
to proximate species and very grf^at distinc- 
tions from the chemical composition of other 
insects. Sometimes, in animals, the definite 
occmrrence of only one (dicinical element 
acquires a specific character. For instance, 
investigation of 20 species of ants lias shown 
iis, that the species of the family Campo- 
■notmeo contain Mn of an order N. 10“- per 
cent, but species of the family Alyrniicmcc of 
an order N. 10“^ [)er cent., while the more 
primitive family I\)nvrin(v, as it seems, 
contains still less Mn. Another instance : 
ascidiaiis an^. rich in vanadium. They are 
typically vanadium-organisms. hTeverthe- 
Icss, as we have shown, not all the species 
of ascidians concentrate vanadium. Bpccies 
from the families AHcidiidw^ Clonidw^ Botryl- 
lidw and some others concentrate vanadium, 
whereas the majority of spcci(‘s from the 
families Tciliyidxv, M clgulidcv . Hynoicida — 
do not contain any marked amounts of 
vanadium, biimilarly, among the families 
and genera of living organisms rich in vana- 
dium, manganese, iodine, copper, etc., are 


f Contemporary Licopodiocca are rich in Al. Probably 
the fo.ssil Lepid’idendron, which are closely related to the 
latter, were also rich in Al. Their coal is rich in Al. 


distinguished species exceptionally rich in 
one or the other chemical element. The 
number of such instances may be multiplied. 
We have quoted them in our work on the 
chemical elementary composition of marine 
organisms. 

Fluctuations observed for the chemical 
elementary composition of organisms may be 
accounted for as beiug due to age, season, 
sex and ecological factors. The individual 
fluctuations of the chemical elementary 
compositions recall similar fluctuations of 
the morphological characters in organisms. 

Thus, there certainly exist typical differ- 
ences in the comj)osition of deflnite species, 
genera and other taxonomic units. 

The chemical elementary composition of 
organisms is a species character. 

III. 

The chemical elementary composition of 
organisms or the finding of one or of another 
element in the tissue of these organisms has 
been studied by biochemists, as a rule, out- 
side its natural environment — the biosphere. 

Between the environment and the organ- 
isms there occurs, uninterruptedly the ex- 
change of matter -“the environmeut and the 
organisms are closely connected, by tlie 
common history of the atoms of the chemical 
elements. Living matter (totality of all 
organisms) during more than one million 
years has shown enormous geochemical acti- 
vity, by concentrating various cliemical 
(dements, by playing a considerable 
role in sedimentary rock formation. In 
tlie chemical composition of each organism 
we (mcounter the expression of a (lefinite 
geochemical part played by the given species 
of living organisms. From a geochemical 
point of view, some geochemical functions 
are inherent to all organisms — in some 
the calcareous geochemical function pr(^- 
dominates, in others the siliceous or phos- 
phate one, and so on : and, finaJly, several 
such functions may take place togetlier. 
The ■ chemical elementary comjiosition of 
organisms and therefore the range of partici- 
pation of the organisms in the biogene 
migration of the chemical elements in the 
biosphere cannot be left without attention 
when studying the geochemical laws of the 
distribution, combination and migration of 
atoms witliin the earth’s ernst. For the 
first time, the hiogeocliemical ideas indicated 
were stated with exceptional vividness by 
Prof. Y. I. A^ernadsky. From that moment 
the question of the chemical elementary 
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composition of organisms acquired a full 
scientific value. And the closer we approach 
it, the more obvious becomes the fact that 
the general geochemical laws, governing 
the distribution and combination of the 
chemical elements in the earth’s crust govern 
also all living matter. 

IV. 

We have got accustomed to the biogene 
migration of atoms between organisms and 
environment, which is occurring in the bio- 
sphere during scores of thousands of years. 
We do not notice this close, indissoluble, 
unchanging (within historical time) connec- 
tion between them. It becomes manifest 
as soon as a disturbance occurs. 

We often come across such biogeo chemical 
phenomena. 

The deficiency or excess, as compared with 
the usual presence in the environment, 
for instance in soils, of some definite 
chemical elements, owing to the peculiarity 
of the geochemical history of the given 
locality, calls forth, over tremendous areas, 
a change of the qualitative and quantitative 
morphological composition of the soil cover 
and of the animal world connected with it. 
It is well known, for instance, that the 
deficiency of Oa, P, (for instance, in soils 
originating from granite) calls forth a disturb- 
ance in the composition of the flora. Thus, 
for instance, the grasses of the Savannahs 
and steppes experience i)hosphate hunger, 
etc., and in their turn the steppe animals, 
cattle from the pastures, hecoine sick because 
of deficiency of pliospliorus (and lime) 
(inflammation of the bones, ''brittle bones ”). 
Those i)henomena are observed also on 
cultivable soils throughout the whole world. 
The deficiency of Fe (and Mn) in the soil 
leads to sickness of both plants and animals. 
Perfectly well known is the spread of endemic 
goitre among men, cattle, birds, Ashes, etc., 
in localities with a deficiency of iodine in the 
soil, drinking water, etc. At present, in 
many countries (Holland, Germany and 
others) arc known soils demanding Cu for 
the successful growth of crops. The absence 
of Cu in the feed, appears to cause in cattle 
a special sickness (licking disease). Many 
soils, as it has now become evident, demand 
for the normal growdh of some crops — legu- 
minous plants, flax and the like — a definite 
int of boron. On the contrary a 
'^xcess of one or another chemical 
‘ soil, leads to similar geo- 
'ies occupied by peculiar 
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bio geochemical endemics . We know of Sc, x\s, 
and other “ poisonings ” of some soils. The 
excess of F in soils, soil waters, in drinking 
water in many countries — U. S., Algiers, 
Tunis, and others — causes an endemic disease 
of man, the so-called " mottled enamel ”, 
and so on. Much in this direction we still 
do not know. Similar biogeochemical 
endemics connected wdth the presence in 
the soils of Zn, Al, serpentine and othei's liav(‘ 
a lesser range. All this leads to the foi'ina- 
tion of peculiar variations in some definite 
Xilants from these soils. It seems to us that 
the existence of regions (soils) with an 
unusual content of some chemical elenumts, 
forniiiig geoelieniical provinces or separate 
" spots ”, should prove a kind of hlndran(*(‘ 
for the spreading of definite species of organ- 
isms. 

Therefore, such geocliemical provinces liave 
the property of a scdectiiig and transl'orni- 
ing factor for organisms. In the process of 
their life and evolution, plants and animals 
in their turn (in a geological sense) lived on 
a definite substratum wliieli formed only one 
of the stages. 

Thus, it seems to us, that in eaeh specii's 
of organisms are concealed the chan i rid 
characters of their orUjln. 

The study of the ch(mii(nil idenUMitavy 
composition of organisms from a gi'niduunical 
point of vi(^w helped us to arrive at some 
general conclusions. Tlu^ av(‘ragi^ chemical 
composition of living matter may be grapliie- 
ally express(‘(l in th(‘. form of a curve (see 
Fig. 1). (k)mparis()n with similar eui‘vt*s 
for the. distribution (iTiapHmcy) of aionoi 
in the soils, earth's crust, living matter, ('le. 
shoAvs that at theur basis lies <>n(‘ g(‘tie]’al 
law of quantilal.ivi‘ distribnifon of {itonis. 
However, tiny (liffer in details. Each of 
paragenetic s[>her(‘s (living matter — 
sphere) is chara(‘.teris(Ml by its ])(‘ciiliari{h‘s. 
We see from the curve for tlie distribution 
of cliemic.al elenumts in the living matter 
that : (1) tlie number of atoms of (diemical 
element in tlie living matter is in iiiv(‘rs(‘ 
proportion to its atomic number (atomic 
weight). Tu other words, the cluaiiieal ele- 
mentary composition of ttie living matter, 
as a whole, is definitely related to tlic number 
of charges on the nuclei (protons). (2) Tlie 
curve shoAVs a r(\gula,r ixriodicity (B and 8) 
with definite maxima and minima, repi'o- 
senting certain regular deviations from the 
hypothetical inclined curAm (which may he 
traced from H to U). Periodicity for 
the number of atoms in living matter is 
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M 13 □ even number 
• C O— odd 

■ • — quantitative data Fig. 1. 

C O — qualitative ,, 

□ C —probable ,, 


aeciiratoly oli.serv^ed within, tlu^ riinycs of 
the fe-^t 50“f)O eleiiients, for wliit-h experi- 
mental (lata (‘xist. Tlie ciirvt‘ can be 
extended furtlu*r ; few data (exist for the 
remaining cliemical (^leimnits — An, llg, lla, 
Th, etc. (3) Tlie chemical elements which 
occur in maximal qiiaiitil;ies ])lay tln^ chief 
part in th(‘ conijiosition of organisms. In 
relation to those (dements numerous organ- 
isms — concentrators, — are known . Tiny 
are espeidally varicMl and nnnuu’ons among 
the representativ(\s of antd(‘nt groups of 
organisms [Tallopliijta^ Protorjoa, etc.). Tln^ 
elements, ocmirring in minimal (inantities, 
are not concentral:(‘d by organisms, hh^oni 
a geocdiemieal point of view t]ios(‘ (dtnnents — 
inent gas(\s, Ilf, Zr, Th, Ilh, S(‘, [lartially 
Ti, and others — ar(‘ (*haract(‘ris(‘(l by a mairly 
complete a])S(‘n(*-e in them of tlu^ caiiiacity 
to form solnble (*.om])ounds (in soil, (dc.)* 
in natural conditions. 

Thus tlu‘ rang(‘. of (bwiation from the 
straight iindiiKMl liu(‘ (apia^Uirance of 
maximum and minimum j for diffiu'ent 
elements d(q3en(ls on tlie clnnuical proiu^rties 


of atoms (outer (d(‘ctrons of atoms), Tlnwe- 
for(‘, those maxima and minima occurring 
in d(dinit(3 s])e(des li nd places on tlie curve 
and althougii tliey may vary in the position, 
tliey n(‘verth(d(‘ss do not disturb tlie general 
periodicity of the curve. • 

In th(‘ future a more detailed study of the 
distri]>uti()n of the chemical (dements in tlie 
organisms from a ge()(di(miica] point of view 
shall allow liiologists, physiologists, agrono- 
mists, geoclumiists, et(e, to tackle im])ortant 
])r()bl('ms of natural science using a common 
s (* i en t i ( i (* 1 an gi i ag'(‘- . 
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Some Recent Work on Isotopes and Hyperfine Structure of Spectral Lines. 

By Prof. B. Venkatesacliar, m.a., F.inst.P. 

Department of Physics^ University of Mysore. 


^HE chemical and physical properties of 
^ an element are in the main, deter- 
mined by its atomic number. All elementary 
substances having the same atomic number 
but different mass numbers constitute a 
group of isotopes and occupy the same 
position in the Periodic Table. According 
to this definition of an isotope, H- (deuterium) 
and IT^ (ordinary liydrogen) are to be 
considered as two isotopes of hydrogen. 
Here, however, the difference in properties 
between the two isotopes is more marked 
than with other isotopes. This difference 
results from the pronounced inequality in 
the masses of H- and H^. 

The isotopic constitution of elements has 
been investigated mostly by Aston, Dempster 
and Bainbridge with the aid of mass spectro- 
graphs, each using an instrument of his own 
design. In all these instruments a mass ray 
containing charged atoms of the element 
has to be produced. For the production of 
such rays the existence of suitable volatile- 
compounds frequently becomes a necessary 
preliminary condition. The search for such 
comx^ounds has retarded the successful iso- 
topic analysis of several elements. Of such 
elements palladium, iridium, platinum and 
gold stand prominent. 

Hyperfine Structure of Spectrat. Lines. 

Sxrectral lines wdiich appear single in 
spectroscopes of low resolving power often 
exhibit a structure wdien instruments of 
high resolving power are used, i.e., in place 
of a single line a group of lines with small 
differences of wave-lengths is seen. Pauli 
was the first to make a fruitful suggestion 
to account for the hyperhne structure. In 
the light of subsequent theoretical develop- 
ment the suggestion of Pauli is equivalent 
to attributing a spin to an atomic nucleus : 
the interaction of the resulting nuclear 
magnet of comparatively small magnetic 
moment with the rest of the atom considered 
as a magnet would have the effect of split- 
ting multiplet levels into bunches of close 
levels, the resulting transitions giving rise 
to the observed hyxieriine structure. Taking 
I to represent the nuclear spin moment and 
J, the resultant mechanical moment of the 
rest of the atom, there will result 21+1 or 
2J+1 hyperfine levels according as J>I or 


T> J. It is found that only isotopes with odd 
mass numbers have a nuclear spin, the even 
isotopes having zero spin moment. Though 
the spin of the even isotopes is zero they do 
not give rise always to coincident spectral 
levels. The separation of the levels in any 
case due to the even isotopes is called even 
isotopic displacement (Fig. 1). In the case of 
an odd isotope for purposes of evaluating 
isotopic displacennmt the centre of gravity 



Fig. 1. 

Structure pattern of Hg II 2262 -33 A 
(5ci^ 6s“ -D5 /i> — 5d'‘ 6s 6p showing’ isotope 

displacement. '*• 

of the ]iyp(‘rfine levc‘ls is taken. This dis- 
placement of le.v('ls has an origin differcmt 
from that due to a change in tlie mass of 
the nucleus in tlic^. (‘xpressioii for the Rj^dberg 
constant, the latter may be called a ];>urc 
mass effect. It may be remarked that tlic 
doubling of tlie lin(\s in the atomic spectrum 
of a mixture of H“ and has its origin in 
the variation of th(‘ nuclear mass, in other 
words it is a pure mass effect. 

In the laboratory of the author investi- 
gations on the liyperfine structure of the 
lines of the elements palladium, iridium, 
X)latinum and gold were undertaken with a 
view to determine their isotopic constitution 
and the nuclear spins of the odd isotopes. 
Sufficient theoretical and empirical informa- 
tion regarding the nature and origin of 
the hyperfine structure to enable one 

^ Venkatesachar and Sibaiya, “Hyperfine Structure of 
some Hg II lines,” JProc. Ind* Acad. Scu^ 1934,1, 8. 
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to make such determination is available 
provided the structure patterns can be 
photographed without complications arising 
from self -reversal. Since the significant 
lines for this purpose arise from transition 
to the ground-level or levels very near it, 
avoidance of self-reversal becomes a matter 
of some difficulty. The following arrange- 
nient of apparatus has been evolved for the 
purpose as the result of a considerable 
amount of investigation. - 

Description of Apparatus (Fig. 2). 

The hollow cathode employed in this 
investigation is a double-walled copper 
cylinder hard-soldered at both ends with 
tiie inside hollow about 1 cm. in diameter 


diffusion pump backed by a Cenco Ilyvac 
liump. The backing pump is then cut off 
and the activated charcoal is cooled by 
liquid air contained in a triple ivall Dewar 
cylinder. Helium is now let in slowly, 
further purification being effected by its 
passage through the liquid air-cooled charcoal. 
When the required pressure of helium (about 
1 or 2 mms. of mercury) is reached the 
supply is cut off. Eequisite amount of 
helium is thus allowed to circulate conti- 
nuously through tlie hollow cathode by the 
operation of the diffusion pump. The re- 
peated passage of helium through the liquid 
air-cooled charcoal maintains its ])urity. 
A direct current dynamo of 1 kilowatt 
capacity is employed to send a discharge 


1500 V 



Fig. 2. 

Hollow Cathode Source. - 


and 6 cms. in length. Inlet and outlet tubes 
are provided so as to maintain a continuous 
flow of Avater in the space between the two 
cylinders during excitation. On to the 
shoulders cut in the outer copper cylinder 
are fitted pyrex glass tubings with a quartz 
window on one side and a ring anode on the 
other. The metal glass joint is rendered 
air-tight by Apiezon sealing wax and due to 
the continuous flow of water in the hollow 
cathode the joint continues to be air-tight 
under all conditions of discharge. The 
apparatus is set up in situ with a thin 
cylinder of the metal under investigation 
fitting tightly in the hollow cathode. The 
apparatus is next exhausted with a mercury 

- Venkatesachar and Sibaiya, “ Platinum Isotopes and 
their Nuclear Spin,” 1935, 136 , 65; /■'roc. Ind. 

Acad, Sci„ 1935, 1, 955. 


through the hollow cathode. For the exci- 
tation of the arc lines a discharge current of 
150 mA at 1500 v. is found satisfactory. 
At this stage the hollow cathode gloiv is 
intense and is accompanied with littic or no 
positive glow. The discharge conditions can 
be maintained steady for hours together by 
replenishing the liquid air from time to time. 

The hollow cathode glow is concentrated 
on a ITilger Liimmer Gehrcke plate of 
quartz (3 -45 mms. thick and 20 cms. long) 
by means of a quartz lens carrying a double- 
image prism. One of the images is cut out 
and the light of the other, ivith its electric 
vector parallel to the plate, passes through. 
The pattern is focussed by a quartz achro- 
matic lens on to the slit of a Hilger El 
spectrograxdi with a quartz train. The hyper- 
fine structure patterns of the arc lines arc 







2639.70 
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responding to transitions to the ground-level 
or to the levels close to it are excited with- 
out introducing complications arising from 
self-reversal. From the standpoint of 
hyperfine structure analysis these are gene- 
rally the significant lines. For platinum 
and iridium the transitions giving rise to the 
lines excited are shown in the diagram 
above (Fig. 3). 

Platimim . — The pliotograph of the structure 
pattern of the line Pt I 3408 *13 A (a ^^ 4 - z^l)° 4 ) 
has five components. In interpreting this pat- 
tern, the. structures of other lines of platinum 
have been taken into account. “ The result 
of tlie examination is that tlie extreme 
components on either side are due to tlie odd 
isotope of mass number 195 with a nuclear 
spin of i and the three inner components 
are due to the even isotopes of mass numbers 
196, 194 and 192. The relative abundance 
as deduced from measurements on a micro- 
photogram (Fig. 4) is as follows^ : — 

Mass number . . 193 195 194 192 

Relative abundance 16 13 10 2 

Dempster has recentlj^ published''' tlie 
isotopic constitution of platinum obtained 
by using a spark discharge between platinum 
electrodes and a new type of mass-spectro- 
graph. He finds live isotopes ; according 
to liini tlie isotopes 191, 195 and 106 are 
nearly equal in abundance, isotope 198 
is distinctly less in abundance and isotope 
192 occurs in very small amounts. 
One would infer from this that the com- 
ponent ascribed to 192 may be due to the 
isotope 198 recognised by Dempster. This, 
however, would give a negative isotope shift 
instead of a poKsitive one. Tlie centre of 
gravity of the lines due to an odd isotope 
lies usually nearer the line due to the lighter 
even isotope. This rule would be violated 
if the faint compoiumt in the pattern of 
3408 a is attributed to isotope 198. The 
isotopes 194 and 196 are however markedly 
unequal in abundanc(^ and cannot b(‘. said 
to be nearly equal as wouhl appear from the 
communication of D(mipst(‘r to Nature. 

Tridium ‘^. — The stru(itu.r(‘ patitern of the 
line Ir I 3513 -67 A (5d«()s (ip 

is shown in the photogram (Fig. 5). The re- 
lative intensities and number of the hyperhne 
components in th(‘. patterns of the lines 


^ Venkatesachar and Sibaiya, “Isotope Ai)undance in 
Platinum,” Proc. Ind. Acad. Sc/., 1935, 2, 101. 

^ ATal/z/y, 1935, 135, 993. 

^ Venkatesachar and Sibaiya, ” Iridium Isotopes and 
heir Nuclear Spins,” dVoc, Ind. Acad. Sci., 1935, 2, 203. 



Fig. 5. 

Structure pattern of Ir I A 3513*67A..‘^ 


examined and the fact that iridium is an 
element of odd atomic number witli its 
atomic weight in the neighbourhood of 193 
leads to the unique interpre^tation that 
iridium consists of tw^o isotopes 191 and 
193 with a relative abundance of nearly 
1 : 2 . Th(^ nuclear spin of the isotope 191 
is .1 and of 193, {}. Isotope 193 gives rise to 
th(‘. four d()tt(Ml components a, />, c and d 
shown in the hgure and isotoxie 191 gives 
ris(^ to th(‘ two full ” lines A and B in the 
cas(‘ of A 3513 *67 A (Fig. 6 ). 

P(dladimn. — Using the apparatus above 
described, Sibaiya who has collaborated with 
the author in this work has examined the 
hyperfin(‘. structure of the arc lines of palla- 
dium and goid.'^ Analysis of fourteen arc 
lines of palladium belonging to the transi- 
tions 5s — r)p D, F) has revealed 

an absence of structure in the lines lending 
to the inference that none of the Icvds 
cone(Mm(‘d shows any even isotope displace- 
ment. An (examination of known isotopes 
in the neighbonrliood of palladium indicates 
that an odd isotope of mass 105 should 
exist in palladium. The liyperfine structure 
data show that the percentage ahundance 
of this isotope excxH'ds 10 %, and that its 
nuclear magnetic moment is small. The 
nuclear spin of Pd 105 cannot be hxed with 
certainty but the value 4 is probable. The 
absence of even isoto] 3 e displacement in 


^ .Si])aiya, “Hyperfine Structure in Selenium, Palladium 
and Gold,’* Proc. Pnd. Acad. Sc/.. 1935, 2, 313. 
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Ir 1 >3513.67 % (5d®6s - 5d®6p 


palladmm lias rendered the determination 
of its isotopic constitution from a study of 
til? liyperflne structure of its arc lines alone 
not possible. Eecently Dempster has 
reported! six isotopes for palladmm with 
masses 102, 104, 105, 106, 103 and 110. 
The four middle isotopes are nearly equal 
in abundance, while Pd 110 is markedly less 
abundant and Pd 102 is the least abundant 
in the <^roup. 

Gold . — ^Arc lines of gold involving the 
level 5d^ 6s“ ^Dg^., which shows large isotope 
displacements in the isoelectronic spectrum 
of Hg II, have been analysed. The results 
show definitely that gold consists of a single 
isotope of mass 107 with a nuclear spin of 
1 and a nuclear magnetic moment of 0*20. 


t iVat ice, 1935, 136, 65. 


The acc(q)ted cliemieal atoini(‘. w(‘iglit of 
gold suggests liow(>ver that gold must liav'c 
another isotope^ of mass 199 ; knowii facts 
regarding the occurr(‘nc(^. of odd isobar(‘s, 
along with the hypertine structiin^ (lalii, 
point to the coneliision that Au 199 is 
entirely absent. Tims it follows that the 
chemical atomic weight of gold is too liigh. 
The more recent mass-spec-trograpliic results 
of Dempster corroborate the above* eoficlu- 
sions. The experimental value of tin* 
nuclear g(I) factor, ^’b., is in good 

agreement with Jjande’s tlieoretical value, 
0-133. 

In conclusion one may remark tliat plal i- 
num, iridium and gold are perhaps the only 
elements, whose isotopic constitution has 
been first revealed by a study of the hypiu’- 
■fine. structure of the spectral lines. 
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Tree Ring Dating of Archaeological Finds. 

By K. Maclagan Gorrie, d.sc. 

{Indian Forest Service,) 


'^HE reactions of tlie annual rings of wood 
^ laid down in the ordinary process of 
a tree’s growth have been known for long 
to show some definite relationship to the 
climatic conditions under which the tree 
has grown. Tlie credit for employing timber 
rings as a means for the accurate dating 
of prehistoric monuments goes to an 
American worker, Br. A. E. Douglass, of 
the University of .Arizona. By profession 
an astronomer, he first became interested 
in tree ring data in an effort to locate sun- 
spot cycles through the drought periods 
associated wdth them. Beginning as a casual 
enquiry into climatic influences, it developed 
into an appreciation of the valuable and 
accurate record which tree rings can add to 
local climatic history, and w^as then applied 
to tlie accurate dating of many of the pre- 
historic Pueblo ruins and cliff dwellings 
of the American Bouth-^Yest. 

These relics of a past civilisation had 
long intrigued arch£eologists, biit^ there w^as 
much doubt and argument over their actual 
age until tree ring dating chang(Ml speculation 
into hard fact. Some of these cliff dwellings 
wx^re thought to be as old. as .1000 B.C., 
but the earli(?st so far excavated lias now' 
been definitely dated 919 A.f)., showing an 
error of almost' 2001) years on the previous 
calculations based on other arch geological 
matter. So accurate' is this method of dating 
that the years of construction and occupa- 
tion of individual houses have been worked 
out from the charred remains of roof timber 
and from unconsumed charcoal fuel. The 
Pueblo building activities are showm to 
have fallen off with each drought period 
until a great drouglit in the years 1270 to 
1299, wdiich was so severe that it comidetely 
destroyiHl most of their agricultural system 
of small inundation canals. 

During a recemt visit to America I had 
the privilege of studying Dr. Douglass’ 
methods at Tucson, Arizona, and w^as much 
impressed by this example of scrupulous 
exactness in detailed research ; so, a short 
account of the technique of his tree ring 
dating should be of some interest to scientific 
workers in various fields. Starting with 
the identification of individual year-rings 
in different trees from the same region, 
a calendar was gradually built up dating 


from living trees as far backwards into 
the past as contemporary trees or recently 
felled stumps would reach. It was found 
that the very arid and severe climatic condi- 
tions of the South-West were more or less 
common throughout eastern Arizona and 
western New Mexico, thus including the 
whole of a large zone of early Indian activity 
in the Colorado and Little Colorado basins, 
and extending further east into the Eio 
Grande basin. Throughout this vast area 
the main periods of drought have been a 
general experience, so that a characteristic 
pattern of the rings in any tree living in 
such a period becomes recognisable as a 
' 'signature'’. 

Individual trees of course show minor 
inconsistencies, and in a completely canopied 
forest a sudden access of light to a crowm 
by the death or removal of its neiglibour 
trees Avill probably produce a wider ring 
than could be credited to any small increase 
in moisture. Actually most of the W'estern 
yellow^ pine {Finns ponderosa) and Douglas 
fir {Pseudotsuga ta.vifolia) which liave yielded 
the best data have growm in a very open 
forest type, for the country is so arid that 
it can best be described as an open dry 
savannah of scattered pine and juniper 
trees standing in open grass-lands, not unlike 
the dry ralk of the Punjab and Central 
India except that tlie tree species are mostly 
conifers instead of rjeguminosse. Just how^ 
far such data from moister and close-canopied 
forest types w'ould be serviceable is doubtful, 
for Dr, Douglass’ attempts to extend his 
tree ring chronology into the moister 
Californian forest types, with their tempt- 
ingly long-lived species such as Sequoia 
gigantea and seniperinrens^ have not been 
so successful. The easier the growdli condi- 
tions for the individual tree, the less it reacts 
in its grow^th to the hardship of individual 
years of drought, i.e., it is ' 'complacent 
w'hile the tree living in more trying condi- 
tions is more "sensitive ” in its registration 
of drought years. 

From present-day specimens the data can 
be carried back into the past by searching 
for timber from old dwellings, comparing 
their records, and linking them by "cross- 
dating” them to the ring patterns of knowm 
age. Gradually a series can be built up^ 
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the outer rings of sucli old logs being matched 
with tlie oldest parts of modern trees. 
Small specimens can be cut from living trees 
with a simple boring instrument such as the 
Pressler’s borer, which extracts a thin sliver 
of wood thick and showing the rings 
upto 3" from the living bark. This, how- 
ever, is not strong enough to sample, the 
indurated wood of very old logs, and Dr. 
Douglass lias used as a borer a steel tube 
1" in diameter with saw teeth at the end, 
which extracts an 8" sample. Where a 
butt or stump is exposed, a triangular sample 
of the whole series of growth rings can be 
taken by making two slanting saw cuts 
across the face through tlie heart of the log, 
thus nicking out a piece on whicli every 
ring is exposed in cross-section. 

In the actual analysis of rings, complica- 
tions commonly met with are first, that 
small rings may be missed altogether, and 
second, that the double rings frequently 
caused by two wet seasons in one year may 


dwellings were built up into a ''floating” 
table of relative dates. The position of this 
floating* table in history could only be de- 
fined when sufficient links had been found 
to fill the gap beyond the oldest modern 
pine trees near Flagstaff, Arizona, wliicli 
reached back to 1707. , Many of these links 
were found in the roof beams from Hopi 
Indian dwellings, some of which are still in 
use with timber which has been felled severa] 
centuries ago. The last link connecting 
the floating table with this well- verified 
historical scale which stretched back to 
1300 was finally provide<l by a buried and 
charred beam Avhieli was so fragile that it 
liad to be well wrapped wdth twine hefoin 
it could be lifted. 

The coincidences between wood samples 
are more easily traced from small rings 
than from large ones, and the rings on oaeli 
sample are charted on graph paper, giving 
an exaggerated upright line value for eacii 
small ring inversely ])roportional to its 
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Fig. 1. 

“Skeleton plots” sliovving small ring features of each timber specimen, and the process of matching 
characteristic groups of rings to build up a chronological table. 


be mistaken for two annual rings. These can 
only be recognised after considerable practice, 
double or false rings Itaving no sharp edge 
of ripened and flattened cell-walls such as 
characterise true autumn wood. This feature 
of false rings is a common source of in- 
accuracy ill forest statistical work w'hen 
doing ring counts to calculate the period 
of time required to grow trees of a given 
diameter, and even after considerable experi- 
ence in wood anatomy one is liable to be 
misled. The only way to ensure accuracy, 
therefore, is to build up a chronological table 
01 ring pjatterns from so many samples that 
the elusive microscopic ones and the locally 
common false ones are cancelled out over as 
wide a district as possible. 

It was many years before a complete 
chronological table for Arizona (‘oiild be 
built up, and in the interval the gradually 
accumulated data for tne prehistoric timber 
from various excavated sites and derelict 


size (Fig. 1). A non-teclinical account of 
the work so far accomplished by Dr. Douglass 
and his helpers is given in ‘^VNational (ko- 
grapfliic Society Contributed Teciinioal 
Papers ; Pueblo Bonito Series, Fo. h ’ 
W ashington , 1935. 

Prom a social aspect it is interesting to 
And that althougli the eclipse^ of tlie oM 
Pueblo culture was in part due to a series 
of severe droughts, it was largely self- 
imposed tlirough the wide-spread destriie- 
tion of their upland pine forests hy fellius’, 
burning, and heavy grazing. This was in- 
evitably followed by excessive floods and 
droughts which rendered impossible their 
previous agricultural system of flood-water 
farming on the irrigable bottom lands along 
the outflows from these pine forest catch- 
ment areas. This corresponds roughly with 
what is happening to-day in many of the 
drier jiarts of the United States and the 
drier trox)ics of India and Africa, where the 
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natural vegetation has been destroyed by 
gross over-grazing and injudicious plougiiing 
of natural grass-lands. In such places the 
contemporary local tree growth records will 
be found as a lengthening series of micro- 
scopic rings, just as in the period when the 
Pueblo culture was rapidly dying out. Bry 
spells may be inevitable, but their effects 
could largely be mitigated if we could, 


through a better knowledge of climatic 
cycles, foretell their arrival, and prepare 
for them through a more conservative use 
of the local resources of grass and timber. 
It is to be hoped, therefore, that some re- 
search may be taken up to show how far such 
data can be used to solve Indian problems 
in human and climatic history. 


On the Structure and Function of the Ascidian Test 

By Dr. S. M. Das, n.sc., 

Department of Zoology, Luehnow Unwersity. 


npHE present communication is intended 
^ primarily to supplement our know- 
ledge of test of Tunicata, and secondarily to 
demonstrate that the test should not, as in 
the past, be regarded merely as an exoskele- 
ton but should be considered as a medium 
for the communication of the animal with 
the outer world — comparable to the skin 
of the higher animals. The author’s in- 
vestigations were carried out on the test of 
tlie ascidian Berdmania, this animal being 
of a fairly large size and well represented in 
the coastal waters of South India. 

The test of ascidians has been described 
by many authors in the past. Of recent 
j^^ars, Morgan^ (1S91) described the origin 
of the test cells ; Herdman- (1899) gave a 
detailed account of the test in Ascidiia ; 
while Miss Herdman^ (.1924) worked out 
the histology of the test of Botryllus. None 
of these investigators, howrever, makes any 
mention of the presence of nerve-cells or of 
any nervous mechanism in the test. The 
author^ has, however, demonstrated the 
presence of nerve- cells, nerve-fibres and 
1 ‘eceptor cells in the test of Berdmania. 

The test, wTiich except for the branchial 
and atrial apertures is the only part of the 
animal visible externally, surrounds the 
body of the ascidian and is about 4 to d mms. 
thick. At the ])ostero-ventral end of the 
animal, liowuiver, the test is 2 to 3 cms. 
thick and constitutes a “foot” by wdiich 


^ Morgan/’’ Origin of test cells in ascidians”, Joiirn. 
Roy. Micr. Soc., 1891. 

- Herdman, W. A., “ H. M. K C. Memoirs”, I, 
Ascidia. 

^ Herdman, E. C., “ L. M. li. C. Memoirs ”, XXVI, 
Boiryllus. 

^ A detailed account of the investigations will be 
published elsewhere. 


the animal remains attached to the sea- 
bottom. It is soft and leathery, more or 
less translucent and on sectioning cuts like 
soft cartilage. As in other ascidians it is 
composed of tunicine’''" — a close ally of 
cellulose. The general substance of the test 
consists of a clear matrix in which are xire- 
sent a large number of cells, interlacing 
fibrils, minute spicules and branching and 
anastomosing vascular tubes. 

Test Vessels, — There are two main blood 
vessels, the suh-endostylar test vessel and the 
snb -intestinal test vessel, which enter the test 
and ramify into innumerable fine branches 
in its substance sending a few large branches 
into the foot”. These test vessels branch, 
anastomose and send fine branches to\vards 
the outer surface of the test where they 
end in ovoid or rounded terminal knobs or 
ampullae (Fig. 1). The ampullae, appear red 
in colour due to the presence of red pigment 
in the ectodermal cells which cover them. 
These ampullae appear very close to the 
outer surface of the test and thus bring 
blood into close contact wdth the oxygenated 
water in which the animal lives. They, 
therefore, form an apparatus for accessory 
respiration, which may be compared with 
the cutaneous respiration in other animals. 
The only other description of a respiratory 
organ besides the branchial sac (pharynx), 
in Tunicata, is that of Herdman® (1885). 

The Spicules. — The spicules found in the 
test are of two types : the microscleres , 
which are very small in size, and the mega- 
scleres, which are much larger. They are 
all calcareous and have a definite slia|)e 

^ Franchimont, “ Surla cellulose animale ou tuuicine ”, 
Compt. Rond. Acad. Sd., 89, 755-56. 

Herdman, W. A., “ On a new organ of respiration in 
the Tunicata”, Rroc. Lit. Phil. So:.., 1885. 
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t.k. 



A vertical section of the test. — ric. scl.^ microscleres ; 
nig. scL, inegascleres ; sp. s,, spicule sheath ; terminai 
knobs ; /.r-'., test vessel. 



wSpicules found in Herd mania. — 7nc. scJ., me. scl. 1, 
microscleres; mg.scl.. megascleres ; p.s.sp.. pipette-shaped 
.spicules; s.s.sp , spindle-shaped spicules. 


(Fig. 2). The microscleres are found in large 
numbers scattered throughout the test sub- 
stance. Each spicule consists of a knob-like 
head and an elongated body bearing spines 
arranged in rings. Two kinds of mega- 
scleres have been found : the spindle-sha'ped 


and the pipette-shwped spicules. The 
spindle-shaped ones are enclosed in a con- 
nective tissue sheath and are present mostly 
in the postero -ventral half of the test, wlien 
they form a covering round the larger 
vessels traversing the test. As in the case 
of microsederes, each spicule has a large 
number of rings of spines. The pipette- 
shaped spicules are larger than the spindle- 
shaped variety and differ from them in 
having a swelling in the middle. They are, 
however, never found in the test, being 
confined mainly to the mantle. Kerdmaid 
(1885) gave a description of calcareous 
spicules in Tnnicata and later^ (1891) 
founded the genus Rhahclocyntlila (Herdmanid) 
on the presence of sphcules. But he seems 
to have missed the pipette-shaped spicuks 
altogether and has also made no mention 
of the exact structure, arrangement and 
distribution of the spicules. 

Test Cells . — The cells of the test arc of 
many different kinds. Five different kinds 
of cells can be discerned in Hcrdmanm 
(Fig. 3) besides the ncrve-cells and receptor 



m © 

2 3 



Fig. 3. 

Cells found in the test. — 1. Large eosmophilous^ cell ; 
2. Amoelioid cell; 3. Small eo.sinophilous cell; 4. Vacuo- 
lated cells; 5. Granulated cell; G. Nerve cell ; f/.i epi- 
thelial cells from an ampulla. 

cells described later. The largest of these 
are (1) the few large eosinopli lions cells, 

Herdman, W. A., “The presence of calcareous .spicule.s 
in the Tunicata”, jPi'oe. Liv. Geo!. So:., 5, 1885. 

8 Herdman, W, A., “A revised clas.sificatlon of the 
Tunicata ”, Joitrn. Linn. Soc. Zool.^ 23, 575. 
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usually spherical in shape and staining a 
bright red with eosin. The cytoplasm con- 
sists of a thin homogeneous mass of fine 
granules and the nucleus is a large \’'esicular 
structure in the centre of the cell. Xext 
to these in size are (2) the aynocboid cells, 
which are few and far between. The 
most abundantly represented cells, however, 
are (3) the small eosinaijliUous cells each with 
an excentric nucleus. They are scattered 
throughout the substance of the test but 
are more abundant in the inner half of the 
test than the outer. Further, there are 
(1-) the sjjlLeyicojl vacuolated cells, each of 
which may consist of three to four chambers 
or may contain a large number of small 
vacuoles. A nucleus cannot be seen in 
these cells. Lastly, near the outer surface 
of tlie test are (5) a few granular cells^ with 
large nuclei, around which the nerve-hbrils 
of the test get specially concentrated. The 
large bladder-cells present in the test of 
Ascidia'^'^^ and some other ascidians are not 
represented in Herdinania, unless the small 
spherical vacuolated cells are to be regarded 
as remnants of them. 

Nerve-cells and- Nerve-fibres. — When an 
ascidian is kept in a tank containing fresh 
sea- water and the stimulus of contact 
applied to various parts of the external 
surface (test), the animal is seen to respond 
to the stimulus in a definite manner. On 
touching the siidions witli a hard body they 
are seen to contract, usually closing tiie 
branchial and atrial apertures in this way. 
The rest of the test, however, is not so 
sensitive as the siphons. JS'evertheless, 
a sharp pin-prick on the test of the body 
proper also causes an immediate contraction 
of the part stimulated followed by a generai 
contraction of the siphons and the body 
proper. The idea naturally followed that 
nervous tissue should be present in the 
test to enable the animal to feel the })rick. 
(Juite thin sections of the test, properly 
stained, revealed on examination a largo 
number of cells in the test substance which 
resemble very much the nerve-cells of the 
higher animals. 

Each nerve-cell (Fig. 3, 0) is pyriform, 
triangular or polygonal in sliape, contains a 
large, nucleus and gives out two to six 
dendrites which get very much elongated, 
join similar processes from other nerve-cells 


See account of receptor cells. 

^0 Herdman, W. A., “ L. M. B. C. Memoirs ”, I, 
Ascidia. 


and form a network of nerve-iibrils in 
the matrix of the test. The nerve-dbrils 
thus serve to connect the various nerve- 
cells with one another. The nerve-cells are- 
more numerous in the test of the siphons 
than in that of the body proper and more so 
in the outer part of the test than in the 
inner. This is as it should be, if we take 
into account the greater sensitivity of the 
siphons and the fact that stimuli always 
affect the outer part of the test first. 

Receptor Cells. — The external surface of 
tlie test of Herdmania can be divided into 
(li the vascular areas, which have numerous 
vascular ampullae, and (2) the non-vascular 
areas which Iiave no ampulla.. Sections 
through the vascular areas of the test, 
when properly stained, revealed the pre- 
sence of fine nerve-hbrils leading distally 
into the polygonal ectodermal cells surround- 
ing an ampulla, usually a single nerve- 
fibre terminating in each cell (Fig. 4). 
Proximally, tl.iese nerve-fibres run on for 



Fig. 4. ; 

Nerve- fibres of an ampulla. epithelial cells’; v/./., 
nerve-filDres. 


some distance tow^ards the base of the 
ampulla and then join to form a thicker 
nerve-fibril that runs on in the matrix of 
the test and is continued into the processes 
arising from the nerve-cells. It is quite 
clear, therefore, that in the vascular areas 
of the test, tlie epithelial cells surrounding 
the ampulhn form centres for the recej)tion 
of stimuli. The nerve-hbrils communicate 
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tlie stimuli to the nerve-cells. Experiments, 
liowcver, showed tliat not only were the 
vascular areas of the test sensitive hut that 
a pin-prick on the non- vascular areas of the 
test also produced similar effects though 
less marked in degree. Sections of the test 
through the non-vascular areas, revealed 
the presence of some ovoid cells, around 
which the nerve- hbrils of the test get spe- 
cially concentrated. Tlie presence of these 
cells in the non-vascular areas of the test, 
and their absence in the vascular areas, 
give additional proof that they have the 
same function here as that of the epithelial 
cells in the vascular areas. 

Stimuli are, therefore, received by these 
receptor cells in the test and conducted 
hy the nerve-fibrils viiich transmit them 
to the nerve-cells. Further, some nerve- 
fibrils from the nerve-cells pass into the 
mantle and finally join the nerves leading 
into the nerve-ganglion or brain. The 
instantaneous reaction to stimuli clearly 
shows that the nervous mechanism of the 
aseidian — though the lierve ganglion is said 
to be the degenerate representative of the 
larval brain and nerve-cord — is really very 
well developed. 

Growth and Organisation of the Test . — The 
test in a living aseidian is continually worn 
at the surface. Growth takes place by tbe 


formation of tnnicine by the ectodermal 
ceils lining the inner surface of the test and 
also by the mesodermal cells whicli migrate 
into the test through the walls of the test 
vessels and the vascular ampnllsed^ Tlie 
new test always gets organised hy the 
immigration of the various kinds of cells into 
it. The test as a whole, therefore, not only 
serves for the protection and attachment of 
the animal (facts mentioned in most text- 
books of Zoology) but also acts as a respi- 
ratory and a receptor organ. 

Mention must be made here of the fact 
that this is the first time in the history of 
our knowdedge of the Tunicata tliat a detinite 
nervous mechanism has been denioiistratcfl 
in the test or outer covering of these animals. 
The author wishes to express his thanks tn 
r>r. Bundara Eaj of the Madras Fisherie.s 
Department for placing the resources of tin* 
Tuticorin Fisheries Station at his disposal 
for the collection of material. ^\.cknowledg- 
monts are also due to Prof. N. J. Berrill of 
Montreal and Prof. E. S. Goodrich of Oxford 
for their kind suggestions. To Prof. K. ]Sh 
Bahl of I/Qcknow "he is very much inrlebtod 
for taking keen interest in the progress of 
the work. 
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Theoretical Biology. 


promote the study and work in the 
Held of Theoretical Biology, a founda- 
tion for Theoretical Biology of animal and 
man, has been founded at the University of 
Leiden. In memory of the late Professor 
of Zoology, Van der Hoeven (lSOl-1888), 
the author of the Philo soph ia Zoologica,” 
it is called ''Professor Dr. Jean van der 
Hoeven Stichting von thcoretische biologic 
van dier en mensch’h The chief objects of 
the foundation are (1) to arrange for lec- 
tures at the University of Leiden, (2) to 
bring to Leiden, biologists who are iuter- 
ested in theoretical biology into contact 


with their colleagues in Holland and 
abroad, to bring about a contact for 
scientific purposes and organisations hcLvecn 
theoretical biologists all over th(‘ vorld, 
for instance, by arranging international 
symposia on theoretical biology, (3) to 
publish articles on theoretical biology, and 
(4) to found a library on this subject. 
Directors of the foundation are Dr. 0. J. 
van der Klaauw, Professor of General 
Zoology and Dr. T. A. T, Barges, Professor 
of Medical Anatomy, both at Leiden, and 
Dr. Adolf .Meyer, Professor of Tlieorcticnl 
Biology at Hamburg. 
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Obituary. 

Dr. Paul Briihl (1855—1935). 


pROF. PAUL JOHANUEvS BRUHL was 
born in Saxony on the 25tli February 
1855 and was the only surviving son of Michael 
Briilil. He finished his early education in 
German schools and colleges and joined 
the botanical touring party obtaining 
the travelling scholarship, as was custo- 
mary during those days. He walked all 
the way through Central Europe, Asia 
Minor and Armenia after halting for a short 
period at Constantinople where he worked 
as a teaclier for some time. During his tour 
he made valuable botanical collections. He 
reached India in 1881 and joined the Rajshahi 
College in 1882 as a teacher of Natural 
Sciences. In 1883 he married Annie Betts 
Fox. His botanical interest w’-as known at 
this time and the reputed Botanist vSir George 
King, the then Superintendent, Royal Bo- 
tanic Garden, Calcutta, got him transferred 
to the Bengal Engineering College in 1887. 
Here Prof. Ertibl taught various subjects 
such as Chemistry, Physics, Geology in- 
cluding Mineralogy, Heat Engines and Agri- 
culture. His vast knowledge in many 
subjects and more than fourteen languages 
and art of teacliing and laboratory methods 
were of a high standard wliich soon gained 
ex]di(dty all over this country. TIis popu- 
larity and sympathy towurrds liis students 
and liis keen interest in their welfare made 
Prof. Briihrs name a houseliold word in 
many a Bengali house. His research wmrk 
in Botany during his oh time after the 
tea(diing work at the Engineering College 
found (‘xpression in such voluminous publi- 
cations a.s ji Century of New mid Rare Indian 
Plants ill collaboration with Sir George 
King. This work w^as ])ublished in the 
Amials c/ the Royal Botanic Garden^ Calcutta^ 
Vol. V, part IT with 102-200 plates, most 
of whicTi are Briihrs own sketches, liis 
pap(u\s 0.11 ‘Tlant Immigrants” is an im- 
portant contribution towards the distribu- 
tion of foreign plants in India. He officiated 
as tlu^ Ihnncipal of the Engineering College 
for some time. He retired from the Engi- 
neering College in 1912 and in recognition 
of his valuable and faithful service for forty 
years in the Government Educational De- 
partment, the title of Indian Service Order 
was conferred upon him by the Government 


of Bengal. After his retirement from the 
Government service his interest for research 
work did not abate. In 1912 from October 
to March, he wmrked in Chemical Geology 
in the Indian Institute of Science, Bangalore. 
He w^as for some time teacher in Geology 
and Mineralogy at the Presidency College, 
Calcutta, and officiating Patent Secretary to 
the Government of India. At the request 
of the late Sir Ashutosh Mukerjee, he 
accepted the post of the Registrar, Calcutta 
University, in 1913, and w^orked as a Re- 
gistrar, Controller of Examinations and 
Secretary of the Arts and Science Depart- 
ment of the post-graduate classes which 
w^as just developing at this time. He had 
also to offer his valuable suggestions in 
building up the Post-Graduate Laboratories 
and was subsequently entrusted to build 
up the Biological Laboratory of the Calcutta 
ITniversity and wns appointed the Lhii- 
versity Professor of Botany. His scientific 
investigation wns recognised by the Uni- 
versity in offering him Doctor of Sciences 
as Honoris Caiisa. As a University Pro- 
fessor he is one of the pioneers in the investi- 
gations of the Low'd* Cryptogams and in 
forming the present Indian Botanical Society 
of India. Here, as a teacher of the post- 
graduate classes in Botany again, he was 
able to contribute a large number of papers 
in Botany — his much beloved subject — in 
colla.boratTon wdth his students. As presi- 
dent of a Committee appointed by the 
Government of Bengal, his research w^ork, 
financed by the Government of Bengal, 
on the eradication of Water Hyacinth 
from 1925 onwards resulted in the publica- 
tion of many papers wdiich suggested vari- 
ous avenues of investigation on tliis vital 
question. 

Among bis maiy publications his latest 
contribution entitled A Census of Indian 
Mosses” published in the Records of the 
Botanical Suiwey of India^ Yol. YIII, 1930, 
and his book on ‘'Sikkim Orchids” are of the 
greatest value to the botanical investigation 
in India. 

He has left one son and three daughters 
and many successful students, friends, 
colleagues and admirers to mourn his loss. 

K. Biswxs. 
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Letters to the Editor. 


The Nature of the Transition from 
Troposphere to Stratosphere and Upper Air 
Temperatures over India in the Winter and 
Hot Seasons. 

Usually in the tro]ncs, tlie decrease of 
temperature with hei,o’lit which characterises 
the lower atniospliere, ceases suddenly at a 
height of 1()-18 ghm. and a rise of tempera- 
ture wuth height commences. In the winter 
and early hot season in Is. India, below the 
above-mentioned inversion, there is often 
found anothei* inversion or isothermal layer 
or layer of very small positive lapse-rate 
wliich may be more than 2 or 3 km. thick. 
Examples of such layers are shown in Fig. 1. 
The lower limit of this region may sometimes 
be as low as 10 glan. in N. India. Dr. K. R. 
Ramanathan and Mr. K. P. Ramakrishnan 
in their paper on Sounding Balloon Ascents 
at Poona and Hyderabad ” explained this 
type of structure as being due to a meridional 
movement of air near the tropopaiise, the 
upper transition corresponding to the usual 


tropopause of tropical latitudes and tlie 
lower one to that of temperate latitudes. 
With a view to analyse the conditions of 


GKM. 



upper air temperature associated with this 
composite tyix'. of tropopause, the available 
sounding balloon data at Agra during the 


Table I. 

umber of occasions when the deviations of temperature from the meten of the viontli wnn 
between prescribed limits (Agra, 1925-1931). 


A. When there was a first transition from troposphere to stratosphere at 10-12 gkm. 

B. ,, ,, ,, ,1 at 12-14 gkm. 

C. When there was no sadden decrease of lapse- rate below 14 gkm. 
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period November-Mardi 1925-31 were ar- 
ranged into tliree groups : (1) when a lower 
transition was present between 10 and .12 
gkm., (2) when it was present between 12 
and 14 gkm., and (3) when there w-as no 
evidence of such a transition below 11 gkm. 
Fig. 2 shows the average temperatures at 
diflerent levels corresponding to each of 

GKM. 



Fig. 2. 

Mean Height Temperature Curves on day.s when a 
large decrease of lapse rate occurred. 

(1 ;■ Between 10 cK: 12 gkm. O O 

(2) „ 12 & 14 gkm. X X 

(3) Above 14 gkm. # • 

these three groups. Tt is clear i'roiu the 
figure that on the average, tlie. presence of a 
lower transition is associated witli abnor- 
mally cold air b(‘t\v(H*n -1 and 12 gkm. and 
abnormally warm air above i:i gkm. The 
occurrence of tlie tropical type of tropopause 
in this season goes on the average with 
higher temperatures upto 12 gkm. and lower 
temperatures above. 

The frequency table (Table I) given above 

A 



shows that while the pn^sence of a lower 
transition is generally associated with 
abnormally low temperatures for 3-6 gkm, 
below that level, the converse proposition 
that extra low temperatures at say 8 to 12 
gkm. are generally accompanied by a lower 
transition immediat.ely above, is less certain. 

As the upxjer inversion at 16-18 gkm. is 
present in more or less prononueed form on 
all occasions, we have to consider that it is 
due to some permanent cause — probably the 
presence of ozone. When meridional advee- 
tion brings up air of lower latitudes to north 
India at these levels, the upper inversion 
may be expected to be more pronounced 
and conversely, wlien air from higlier lati- 
tudes is brought . over, the inversion will 
be less pronounced. Over Poona, the com- 
posite type of tropopause is less common, 
and when it occurs is less well-marked than 


GKM. 
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Fig. 3. 

Mean Height Temperature Curves on days when a 
sudden decrease of lapse rate occurred. 

(1) Between 13 & 15 gktn. O O 

(2) Above 15 gkm. X X 
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over Agra. It was therefore considered 
sufficient to analyse the Poona data into 
two groiii)s : (1) when there was evidence 
of a lower transition between 13 and 15 gkm. 
and (2) when there was only one transition 
above 15 gkm. 

Fig. 3 gives the average temperatures at 
different levels over Poona corresponding to 
each of these two groups. The difference 
between the two sets of averages is insignifi- 
cant. Meridional advection can be expected 
to show the characteristic double transition 
best in those latitudes where the rate of 
change of height of tropopause with latitude 
is large. Agra lies in such a region in winter 
while Poona does not. 

I am thankful to Hr, K. B. Bamanathan 
for suggesting this analysis. 

Poona, M. W. Chtplonicak. 

September 27, 1935. 


Further Observations on the Diamagnetism of 
the Trivalent Bismuth Ion. 

In our note on the subject,^ the value (43 -80) 
for the diamagnetism of the trivalent 
bismuth ion was obtained by modifying the 
original Slater formula by assigning for 
electrons in the lower groups instead of 
shells and tlie d and / groups a value 0 -85 
instead of the usual 1. We have now 
calculated the value for P)i+^ by the orthodox 
Slater formula and its modification proposed 
by Angus and obtain the following results : — 

Experimental Slater Angus 
-.rXlO^ Bi+3 41.24 42*23 42*09 

The agreement is as good as can be ex- 
pected particularly on the Angus formula. 
More so when one realises that the Slater 
method is strictly valid for ions of the 
closed configuration type. Kido has brought 
out an interesting empirical relationship 
which seems to hold for a number of ions 
according to which the difference in the 
susceptibilities of ions due to two electrons 
is of the following order : — 

— AaJXlO® 

p+3 p+5 ™ 9.4 

As"^^ ■— As+^ = 8*2 

S +4 _S-H 6 ^10.4. 

Se+^-Se+6 9*5 

Ops ~C1+’ =11 *1 

1+5 „i+7 ^42 .5 

The value for for which the Slater 
and Angus formulae should strictly apply, 
has been calculated to be 29*22. The 
dif erence between and calculated 


on the Angus formula is 42-09— 29*22 = 
12 *87, which is of the same order as sug- 
gested by Kido and is of particular signifi- 
cance. 

It may be recalled here that out of the 
many compounds of bismuth mentioned in 
our last note, the sTisceptibility values of 
four are described in the International 
Critical Tables (BioOg, BiClg, BiBrg, Bilg). 
Three of these are in excellent accord with 
our values and only one has been shown 
to have a louver value. 

Full results are being communicated to 
the Journal of the Indian Chemical Sockiy, 
S. S. Bhatnagar. 
Bhim Sain Bahl. 
University Chemical Laboratories, 

Lahore. 

October 6, 1935. 


^ Oirr. Sd., 1935, 4, 153. 


Some Aspects of the Mechanism of 

Non-Symbiotic Fixation of Atmospheric 
Nitrogen. 

Previous studies on the economy of carbon 
during fixation of atmospheric nitrogen by 
Azotobacter, particularly by Stoklasa^ and 
by Eanganathan and Norris^ would suggest 
that the nitrogen fixers derive their organic 
nutrition chiefly from carbohydrates, though 
small quantities may he fixed in presence of 
other organic substances as well. 

Our studies with the mixed flora of the 
soil showed that glucose which was provided 
as the organic nutrient w'^as completely 
decomposed in the course of tlie first four 
days, being mostly converted into gases. 
Of the residual organic matter, 44 -i per 
cent, was accounted by micro-organisms 
(living as well as dead), 34-0 per cent, by 
organic acids (cliiefly lactic, acetic, propionic 
and butyric) and the rest in some (yet un- 
identified) water soluble form. During this 
period only about a third of the usual 
quantity of nitrogen was fixed, and of this, 
the major part was present in water soluble 
form. In the course of the next four days 
a large part of the organic acids was lost, 
accompanied by corresponding increase in 
mucilage. There was also rapid fixation 
of atmospheric nitrogen, the C-IST ratio of 
the organisms changing from 62*1 to 20*6. 
Between the 8th and the 12th days, there 
was very little change in the other constitu- 
ents, but there was further fixation of 
nitrogen. After the 12th day, there was 
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sliglit loss of organic carbon, but there was 
no appreciable fixation of nitrogen. 

Table I. 

Distribution of Organic Carbon. 


Carbon in mg. {as present in 50 c.c. of medium) 


Time in 
days 

Total 

organic 

carbon 

Sugar 

O rganic 
acids 
(so far 
identified) 

Microbial 

tissue 

Unidenti- 

fied 

0 

173-7 

170-4 

Nil 

Nil 

Nil 

2 

111.7 

83-6 

13-2 

13-6 

Nil 

4 

55-0 

Nil 

19-8 

24-2 

7-7 

8 

53-4 

Nil 

5-8 

39-8 

4-5 

12 

55-5 (?) 

Nil 

4-8 

39*9 

7-5(?) 

16 

50-5 

Nil 


39-4 

•• 


Carbonate carbon (including dissolved COo) 
was estimated at each stage, hut has not been 
included. Tlie soil used for inoculation contained 
3.3 mg. of carbon. 

Table II. 

Nitrogen Fixed and C-N Ratio, 


Time in 
days 

Nitrogen fixed in milli- 
grams in 50 c.c. medium 

C/N 

Total 

In bacterial 
tissue 

In the 
whole 
medium 

In bacte- 
rial tissue 

0 

Nil 

Nil 



2 

0-78 

0-39 

143-2 

43-9 

4 

1-26 

0-39 

43-7 

62-1 

S 

2-42 

1-93 

22-1 

20-6 

12 

3-07 

2-90 

18-0 

13-8 

16 

3-15 

2-95 

lG-0 

13-4 


Table HI. 

Distribution of Organic Acids {so far identified). 


cn 

cc 

Organic acids in mg. of carbon 
(in 50 c.c. medium) 

Total 

acids 

(D 

Non- 

volatile 

Volatile 

c 

H 

’ I.actic 

Acetic 

Propio- 

nic 

Butyric 

Total 

! 

1 

2 

' 

C-1 

2-7 

0-6 

3-8 

7-1 

13-2 

4 

12-8 

3-1 

0-4 

3-5 

7-0 

19-8 

8 

Nil 





5-8 

12 

Nil 

•• 

•• 



4-8 


It would be seen from the above that {a) 
the carbohydrate contributes only partly to 
the fixation ; {b) organic acids are mostly 
utilised for the growth of the organisms and 
fixation of nitrogen ; and {c) the production 
of mucilage and nitrogen fixation, though 
related, are not directly proportional to 
each other. 

That the immediate products of decomposi- 
tion of sugar are utilised in the fixation is 
further proved by the following results 
(Table IV):— 

TABI;E IV. 



jNitrogen fixed in mg. (in 50 c.c. of medium) 

Time in days 

Residue sterilised and 

Unsterilised 


freshly inoculated 

(control) 

4 ' 

0-25 

2-10 

8 

1-62 

2-62 


Further work is in progress to determine 
(c) the manner in which organic acids or 
their calcium salts assist in fixation, and (b) 
the nature of the water-soluble nitrogen 
formed in the early stages and its relation 
to the subsequent fixation. The studies are 
also being extended to pure strains of 
nitrogen fixers. 

T. R. Bhaskauan. 

V. Subrahmanyan. 
Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

September 17, 1935. 

^ Stoklasa, Zcu'ralbl. Baht. II, 1908, 21, 408. 

- Ranganathan and Norris, J. Indian Inst. Sci., 1927, 

lOA, 79. 


The Occurrence of Azotobacter at High 
Temperatures. 

A GOOD deal of controversy has been going 
on for some time past, with regard to the 
action of light in tropical soils on such 
important soil phenomena as i^^itrification, 
Nitrogen fixation, etc. Since Azotobacter 
and other Nitrogen- fixing organisms flourish 
the most between 25''0. and 30°C. and 
undergo encystment at higher temxjeratures, 
it is assumed by some investigators that 
when soil temperatures are higher than 
30°0. in summer, no physiological acti- 
vity can be expected from the Nitrogen- 
fixing organisms. It would perhaps be 
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worth wliile to test the correctness of the 
assumption by actual examination of the 
soils which have attained higiier temperatures 
in summer for the presence of Az.otobaeter 
and other Nitrogen-lixing organisms. We 
have endeavoured to hud information on 
this point by examining a few fioil samples 
taken in June last when typical summer 
conditions were pnn^ailing. 

The folio vving table would show the 
atmospheric temperature, soil temperatures 
and moisture contents of the soils : — 


Soil Used 

Atmos- 

pheric 

Tempe- 

rature. 

^C. 

Soil 

Tempe- 

rature 

^C. 

Moisture 

Contents 

o/ 

1. Cultivated soil with low j 
Moisture Content 

1 

1 

49 

44 

8-C 

2. Cultivated soil with high 
Moisture Content 


42 

2M 

3. Garden Soil 

n 

42-5 

19-5 

4. Grass Soil 

- 

45 

0-36 


Samples of soils mentioned above were 
divided into two portions of equal w^eights, 
one lot of each soil was heated upto 80^ 0. 
for ten minutes so as to kill all the vegetative 
forms, and the other lots were left nnheated. 

A small quantity from each of these 
eight soil samples, rb., four heated cues and 
other four iin-heated oues, were inoculated 
in the liquid Ashby's mannite medium. 
After a few days’ incubation at room tempera- 
ture the pellicle wns observed in all the 
unbeated soils, wiiile no pellicle could be 
seen in the heated samples. Dilutions were 
also made, from each flask and each dilution 
after addition to Ashby’s mannite Agar 
was plated out in sterilized Petri disbes. 
In a few days’ time the Azotobacter colonies 
appeared along with some other bacteria in 
the plates of the unheated soils. In the 
plates of heated soils, however, other tyx)es 
of bacteria appeared while Azotobacter 
colonies were very few or none at all in 
number. Pure cultures were made from 
Azotobacter and other bacterial colonies 
appearing on the plates and are kept for 
further wurk. 

It is not possible at this stage to wTite 
definitely regarding the species of Azotobacter 
which have been observed at such high 
temperatures in all the samples stated 
■ above, but the view held by some investi- 
gators that photo-fixation of Mtrogen is 


the only process of Nitrogen-fixation pre- 
vailing at temperatures higher than 30° C. 
can no longer be maintained, because it 
has been amply proved that Azotobacter 
cells are present in the vegetative state in 
the soil at temperatures as high as 15° C. 

This is probably an instance of the fre- 
quently observed phenomenon of the 
adaptation of living organisms to tlieir 
environments. 

Jagjiwan Singh. 

Ahmad Hussain. 

Botany Department, 

Government College, Lahore. 

August 14, 1935. 


Pungency in Chillies {Capsicum annum] 

A Mendelian Character. 

Chillies (Red pepper) is one of the important 
agricultural crops of South India and it is 
grown mainly for the pungent fruit wliicli 
is an indispensable item in the dietary of 
Indians. There are ever so many varieties 
differing in size, shape, colour and pungency 
of the fruits. While the varieties grown lis 
field crops are all highly pungent, those 
grown on a smaller scale and used mainly 
as a vegetable are not so. Tim pungent 
varieties are generally small fruited and 
contain a large amount of seed while the 
non-pungent ones are big fruited, more 
fleshy and contain less of seed. Evidently 
the evolution of the big-fruited varieties lias 
taken place with the loss of pungency. The 
variety (Capsicum frutescens) which still 
grows wild in several parts of the Presidency 
lias extremely small fruits and is the most 
IDungent of the group. 

The inheritance of a large number of 
characters in chillies has been studied by 
Deshpancle^ (1933) but we have not come 
across any reference to the inheritance of 
pungency. It has therefore been considered 
that the information given below witli regard 
to this cbaracter will be of interest. 

We have been growing recently a large 
number of chilly varieties at the Paddy 
Breeding Station, Coimbatore and we have 
also made some crosses amongst them. 
One of these crosses was between a variety 
' Elephants-trunk’ — a long big fruit witlioiit 
any pungency and another small-fruited 
variety but extremely pungent. The was 
found to’be pungent and a portion of the 
has been raised recently. Due to the un- 
favourable season, several of the plants had 
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succumbed to wilt and thrips after trans- 
planting. leaving only 25, which matured 
and bore fruits. The fruits of tliese plants 
were examined individually and it was 
found that 18 bore pungent fruits while 7 
were definitely non-pungent. The non- 
pungent fruits were easily distinguishable 
from the pungent tliough there was a good 
bit of variation in the latter. 

The active principle in chillies which 
accounts for the pungency is an organic 
compound vith a deiinite constitution and it 
is possible, its presence or absence may be 
tested chemicall}", but so far as our examina- 
tion recorded here is concerned, we classified 
the plants by actually tasting the fruits of 
each plant. Some more of these F^’s have 
since been grown and in addition to pungency, 
other characters like size and shape and the 
amount of seed present and their association 
with the pungency character are under 
study. The results will be published sepa- 
rately. 

K. Eamiaii. 

M. Rayappa Pillai. 
Agricultural Research Institute, 

Coimbatore, 

October. 1935. 


^ Deshpancle, The hid. lour. Airri. Sci , 1933, 3, 
219-300. 


Basal Branching in the Earheads of the Pearl 
Millet — Fenniseium iyphoides, Stapf and 
Hubbard. 

The indorescence of tlie Pearl (Spiked) 
Millet is its charaicteristic rod-like false 
spike. Round a central axis are clustered 
together a number of fascicles having short 
pedicelled iiowers. The hermaphrodite and 
antheriferouB flowers together with the 
bristle brush constitute the fascicle. This 
rod -like disposition eminently meets tlic 
necessities for the fertilisation of this proto- 
gynous, lodicuhdess millet with its delicate 
stigmas. 

As recorded by Bews,^ starting from the 
spreading type of panicle the main evolu- 
tionary trend in grasses has been “ towards 
contraction, condensation, reduction and as 
a result increased protection'’. The proto- 
gyny and absence of lodicules impose addi- 
tional needs for this protection in this millet. 

Stapf in his descrixjtion of the Pennisetums 
of Tropical Africa^ mentions the occasional 
occurrence in some specimens from Nigeria 
of an abnormality in which '' many of the 


lower and intermediate fascicles are replaced 
by slender spike-like branches up to 8 inches 
long”. Such an abnormality ha,s been ex- 
perienced at Coimbatore in the case of an 
odd plant from a variet 7 s" of tlie Bcllary 
district. 



In the year 1934 in some Sorghum seed 
imported from Nigeria, there was an odd 
seed of pearl millet which gave rise to an 
earliead wliosc unusual lengfh attracted 
attention. The basal portion of this oar- 
head was normal and unbranchod. The 
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seeds from tliis odd plant were sown and a 
crop raised. In this population a clear 
segregation between entire and branched 
bases was noticed. Counts were taken and 
gave 342 unbranched and 127 branched 
bases (vide illustration). The segregation 
was sharp. 

The branching occurred over an area of 
two inches at the base. An analysis of this 
area together with a corresponding two 
inches of the normal unbranched area gave 
the following figures: — 


Number of branches 

Unbranched 

area 

Branched 

area 

28 

,, fascicles 

142 

1,446 

, , grains . . 

437 

1,431 

„ grains in. a 2 gm. 

weight 

135 

263 

Weight of grains (gm. ) 

6-39 

10-95 

,, chaff (gm.) 

-96 

2*95 


The above table clearly reveals the econo- 
mic disabilities of this branched atavistic 
condition which has proved a simple recessive 
to the normal rod-like inflorescence of this 
millet. 

G. K. Rangaswami Ayyangar. 

P. V. Haeihauan. 

S. E. Ramaeutshnan. 

Millets Erecding Station, 

Coimbatore. 

Oeioher 1, 1935. 

1 77iC WorliVs Grasses, 1929, p, 18. 

2 FL Trop. Afr., 9-6, p. 1046. 


Feueedanum graveolens — A New Host of 
Powdery Mildews. 

DueiisG the last winter season a local variety 
of Feucedanum graveolens commonly known 
as soa — a herbaceous plant used in curries 
and cultivated for its seeds and leaves-— 
was found to he attacked hy powdery 
mildews- Subsequent observations indicated 
that the first sign of the disease is found in 
the appearance of small white specks on the 
low^er filiform leaves. The infected spots 
enlarge, coalesce and gradually cover the 
entire assimilating surface. With advance 
in season, the fungus spreads from leaves 
to the stem and finally infects the inflores- 
cence. In severe cases the attack is damag- 
ing and the seeds fail to mature properly. 

The usual organism appears to he similar 
to what has been described by Uppal and 
Desai on Ouminum Cymlnum} 

Detailed investigation is, however, in 
progress and will he reported subsequently. 

B. R. Singh. 

S. C. CHAKKAVAEri. 

Institute of Agricultural Research, 

Benares Hindu University, 

September 28, 1935. 


^ “Cumin Towdery Mildew”, Dept, of A^rlcuUurc, 
Bombay, Bull, No. 169, 1932. 


The Method of Selecting a Representative Sample in Social Research. 

By P. y. Sukhatme, 

department of Applied Statistics^ University College^ London, W.G.l. 


1 ]!:7 Social Research, it is often required to 
estimate the average value of a character 
of some individuals. Such averages may 
be calculated whenever possible from the 
data supplied hy the decennial census in 
India. These data do not, however, always 
provide the necessary material required for 
all types of population research and it is, 
tlierefore, imperative that fresh inquiries 
should be undertaken from time to time to 
collect the material. 

It is, however, obvious that an exhaustive 
inquiry cannot be undertaken every time 
for want of both time and money. Isor is 
it necessary for the attainment of sufficiently 
accurate results. It is therefore advisable 
to base the results on the data supplied hy 


the process of sampling. This process has 
been termed the ' Representative Methods 

It has been shown by Dr. J. A^eynian that 
the most general aspect of the representative 
method is that of random stratified sampling 
of groups.^ The method consists in dividing 
the population studied into parts called 
' strata ' and in sampling randomly from 
separate strata. The number of sampling 
elements to be chosen from each stratum 
may be determined by any one of the follow- 
ing methods : — 

(1) The method of proportional sampling 
suggested hy Professor A. L. Bowley.^ 


^ J. Neyman, /our. Boy. Slat. Soo., 97. 

2 A. L. Bowley, Bull, Ini. Siai. lusi,^ 22. 
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(2) The method suggested by Dr. J. 
Neyman.^ 

The first method consists in choosing a 
number of elements from each stratum pro- 
portional to the total number of elements 
in that stratum. The second consists in 
choosing a number from each stratum 
proportiona.1 to the product for that 

stratum, (a/ denotes the variance of the 
elements of the ith stratum about the mean 
of that stratum.) If has different values 
in different strata, as is invariably the case, 
the second method is known to be more 
accurate than the first. 

In general we do not know the values of 
o-/. They can, however, always be estimated 
by means of a preliminary inquiry. It 


has been showm that if the a/s> are estimated 
from sufficiently large samples (each of the 
order of 20 elements), then Dr. iTeyman’s 
method will almost invariably lead to more 
accurate results. Further it has been found 
that if the variability of the character 
sought within the single strata is very 
different in different strata, the gain in 
accuracy is of considerable magnitude. 

The question of expense connected with 
the preliminary inquiry has also been consi- 
dered and it has been found that in most 
cases Dr. JSTeyman’s method is still advisable 
and may not prove too expensive. 

The details will be found in the forth- 
coming issue of the Supidement to the Journal 
of the Royal Statistical Society, London. 


Occurrence of Lime in Edible Momordica. 


By H. L. Chakra varty, m.sc., 
Eerharium, Royal Botanic Garden, Calcutta, 


A BTJNDAiN’T deposit of lime in the form 
of crystals or cystolitlis have been 
observed in the body cells of our common 
‘TIchhya or Corola ” {Momordica eJiarantia 
Linn.) and Kakrol {Moynordica cocliin- 
cJiinensis Spreng). Lime as calcium carbo- 
nate occurs in the form of cystoliths in leaves 
and as calcium oxalate it occurs as crystals 
mostly in stems and petioles. Portions of 
the cuticular membrane of the under-surface 
of the leaves of the two species wffien seen 
under the high power of a microscope, groups 
of globular deposit of calcium carbonate 
over a cellulose skeleton are visible. Such 
an aggregation of globular deposit of lime 
is defined as cystolith. These cystoliths 
are frequently present in the lower epidermal 
cells of the leaves and due to deposits of large 
quantities of calcium carbonate the epidermal 
cells grow considerably in size. Sometimes 
they are as large as ten times that of the 
size of an ordinary epidermal cell. These 
inflated cells containing cystoliths are gra- 
dually pushed into a considerable depth of 
the mesophyllous tissue and hence in a 
transverse section they seem to arise from 
the spongy tissue of the mesophyll. 

The presence of the cystoliths of Momordica 
charantia was first observed by an Italian 
scientist, Dr. Otto Penzig,’^ in 1881. Ee 
determined also the nature of the structures 


of the cystoliths. Zimmermann- in his recent 
monograph on Cucurbitacese has described 
a few European and African Momordica, 
It appears that no contributions have yet 
been made towards the anatomical nature 
of the leaf-cells containing cystoliths of 
Indian species of Momordica. I have there- 
fore made an attempt towards this direc- 
tion. A group of cystoliths is the separate 
deposit of lime in various fantastic aggre- 
gations on a central skeleton. Cystolitlis 
generally occur in groups of 2-7. In Fig. 1(A), 
Plate I, we find a cystolith of triple group 
as is found in M. charantia. In this species 
cystoliths occur also in groups of 2-4. 
Sometimes cystoliths are present in as many 
groups as seven (see Fig. 2(A), Plate I). 
Such groups of seven are seldom met with. 
In the process of the growth of cystolith 
calcium carbonate is strongly impregnated 
over a cellulose skeleton and when the 
deposit of calcium carbonate is dissolved in 
dilute HCl a skeleton of cellulose with con- 
centric stratification makes its appearance. 
The cystoliths of M. charantia are more or 
less of definite regular oval-shai)ed structures 
and are non-bran ched and monoplanous. 

The cystolith of 31. cochincMnensis appears 
to have not yet been reported by any pre- 
vious Avorker (see Figs. 3, 4). They are 
mostly irregular in structure, branched and 


^ Fenzig, Verhreit d. cystolith etc., Bot. zcntralbt, 1881, “ Zimmermann, Die, Cucicrbitaceen, Jena Verlag Gustav, 

8, 393-403 and Tables II-IV. Fischer, 1922. 
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BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 

Norwich, 1935. 

SUMMAEIES OF ADDEESSES OF PEESIDENTS OF SECTIONS. 


Mathematical and Physical Sciences. 

President: Ek. F. W. Aston, Sc.T)., 
D.Sc., LL.B., F.LC., F..E.S. 

THE STORY OF ISOTOPES. 

A TirSTOEIC account of Isotopes has to 
^ begin with Front’s speculative sugges- 
tion that all atoms are made up of the particles 
of some primordial substance. It follows as 
the result of this hypothesis that the atomic 
weight of an element must be expressed 
in wrhole numbers. It was soon found 
by chemists that this was not the (*ase and the 
hypothesis was thus abandoned. 

The next landmark in the progress of the 
idea of Isotopes is to be found in the re- 
markable statement of (hookes in his Presi- 
dential Address, iSection P), at Birmingham 
in 188(), I conceive, therefore,” he said, 
'' that when wn say the atomic weight of, 
for instance, calcium is 10, we really express 
the fact that, wdiile tlie majority of calcium 
atoms have an actual atomic weight of 40, 
there are not a few which ar('- represented 
by 39 or -11, a less number by 38 or 42, and 
so on”. Tliese hypothetical components, lie 
called ' nieta-eleimmts’, but this suggestion 
of Crookes did not bear any fruit. 

The discovery of radio-active plienomeiia 
in wdiich the attimtion of the ex])erimentalist 
is focussed on the behaviour of individual 
atoms, led the way to the discovery of 
elements witli identical clKuiiical properties 
but different aitomic', weights. The first de- 
finite indication of tlie (existence of such 
elements is to be trac'-inl to the discovery by 
Boltwood in 190f tliat ionium and tliorium. 
when mixed togetlum, could by no known 
chemical process be separated from each 
other. The radio-active law that when a 
radio-active element loses an a-particle, it 
goes back twn places in the periodic table 
and by the loss of a /3-particle, it goes for- 
w^ard by one placi^, may be taken as the 
first definite formulation of the nature of 
Isotopes. 

Soddy was tlie first to call two elements 
having identical chemical properties and 


difficult of separation w4ien mixed. Iso- 
topes or lsotoj)ic elements, because they 
occupy tlie same place in tlie periodic table. 
Uranium lead w^hicli results from uranium 
of atomic Vvciglit 23S by the loss of eight 
a-particles lias an atomic weight of 20(> and 
thorium lead wdiich results from a loss of 
six a-particles from a thorium atom has an 
atomic weight of 208. vSoddy put forward 
the view^ that the atomic weight of the 
lead found in uranium m.inerals must be 
less and that of the lead found in thorium 
minerals, more tlian the atomic weight of 
ordinary lead, rh., 207-2. In modern 
nomenclature, it is generally accepted that 
Isotopes are elementary suhstances having 
the same atomic number but different 
atomic rveights. We know’ now thait most 
of the chemical and physical properties of 
the isotopes of any element ar(^ identical. 

Dr. Aston points out that orthodox 
science w’as very reluctant at tlie beginning 
to a(*.C(^pt the view that edernents wdth 
different a.tomic wadghts could have identical 
chemical properties and he says, '' Tlds 
reluctance, of orthodox science to accept the 
theory w’as, I think, a perfectly natural and 
healthy reaction. Criticism very seldom 
destroys enthusiasm and is usually tlie best 
stimulant to further researeli.” 

The next advancement in the experi- 
mental study of isotopes w’as the ‘ parabola ’ 
method of positive ray analysis started by 
Hir J. J. Thomson. Tliese investigations of 
Sir J. J. Thomson led to the discovery of the 
tw^o Isotopes of Neon of masses 20 and 22. 
Aston points out tliat in tliese investigations 
he w^as associated wdtli Sir J. J. Thomson 
and as a result of tliis association, he, after 
a series of difficult dilTusion experiments, 
WT 1 .S able to show that Neon w^as not homo- 
geneous by getting two samides of Neon 
which differed in density by about 0-7 per 
cent. 

It is undoubtedly the mass spectrograph 
of Aston that placed the existence of Isotopes 
beyond any possibility of doubt. With the 
aid of the mass spect-rograph, iVston showaal 
that Neon consisted of atoms of mass 20 
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and 22 ill relative abunilaiice of 9 to Ic so 
that we get the iiiean atomic weight 20*2. 
OliloriiiP, bromine, krypton, xenon and 
others v/ere analysed and found to be 
mixtures of Isotopes of different masses. 
Tt was established that the “ whole number 
rule indicated tliat atomic nuclei were 
built up of the units, protons and electrons, 
in appropriate relative numbers to give the 
atomic number. Dempster at Chicago, with 
a mass spectrograph of his own design, made 
Isotopic analysis of magnesium, calcium 
and zinc. 

The two main methods of obtaining tlu^. 
necessary rays for analysis are (1) the ordi- 
nary gas discharge wdiich requires that the 
element under examination should be vola- 
tile or should form suitable volatile com- 
pounds and (2) the anode ray discharge in 
which the compound of tlie element is the 
anode in a low pressure discharge. In this 
connection says Aston wdtli truth that 
'' Our k cowdedge of the mechanism of the 
discharge in both methods is far from com- 
plete, so that working with them is still 
rather an art than a science. Tlie element 
of luck has played an important part in 
cases where tlie properties of the materials 
are unfamiliar and unfavourable to tlie con- 
ditions of the discharge.” 

The four elements, palladium, iridium, 
platinum and gold, remained without mass 
spectrograph data. Eeceiitly, however, 
Dempster has analysed platinum and finds 
five Isotopes. Gold, he says, is single. Tt 
is found that no element of odd atomic 
number has more than two Isotopes. In 
the ease of even elements, he., elements 
with even atomic numbers, the finding is 
different ; tin, for instance, having as many 
as eleven Isotopes ranging from 112 to 121 
in mass numbers. It is also found that up- 
to the number 210, a stable elementary 
element atom is known for every number, 
and often there are ' Isobares,' that is, there 
are elements wdth the same atomic weight 
but different atomic numbers. 

hText Aston discusses the technique of the 
determination of the relative abundance of 
the Isotopes of an element. The question 
of ‘ packing fractions ’ and the contribution 
of Baiubridge to the study of Isotopes are 
discussed. Then in an account of the sensa- 
tional discovery of the now WTll-knowm 
Deuterium, the heavy Isotope of hydrogen 
with mass number 2, of the Isotopes of 
oxygen 17 and 18 and other relevant ques- 
tions, are taken up for consideration. 


■'Til the field of Isotopes,” says iVston at 
the close of the address, ‘his in so many 
liclds of pliysical and clumiical research 
to-day, the objective w(^. uoav aim at is t]i(‘ 
next decimal place, an elusive object which 
always appears to be running away from tlie 

observer, like a distant spiral nebula 

In artificial radio-mdivity and transmuta- 
tion we see the real beginnings of a great 
new^ subject, tlu^ niK-lear clKunistry of th(‘ 

future Arim^d ivltli reliable ecpia* 

tions, and thereby witli mor(‘ and more 
definite knovvh'dgi^ of niu'h^ar constriietion, he 
(the chemist) will traiismut-(^ and symtliesise 
atoms as Ids (dder brother lias don(‘ inolc- 
eulos, with r<ssults to bc‘ wondered at loid 
possibly even misused by his fellow creatiin^s. 
I foresee a time, not immeasurably far 
distant, when it will he possible for us to 
synthesise any element wliaiever, wduai(‘V(‘r 
and wherever please ; alchemy imb'cd in 
the service of man. ” 

Chemistry. 

President : PnOF. W. IST. IlAwmiiTH, 

THE MOLECULAR STRUCTURE OF 
CARBOHYDRATES. 

Professol W . N . HawortiTs a d d r (' s « 
is a welcome synopsis of c u r r u t 
view's on the ar(‘hit(H*ture of carbo]iy(lrat(*s, 
the class ('omprising sugars and tli(‘ 
various forms of stiarch, cellulose^ and 
vegetable gum. To their economic and 
alimentary importanci^. must he adiliMl tlndr 
significance in tli(‘. (hwadopmemt of organic 
chemistry, throughout whose cours(‘ the 
attraction of tlieir (Iia.ng(‘s and tlie re])u]si()ii 
of their iiropertles hav(‘ alTc>rd(‘d its pradi- 
tioners a coiislant alhmmumt. Tlu*y urc so 
closely interwovim in the fabrh*. 'of this 
development that organic*. (‘Inmiistry witliout 
the carbohydrat(\s would sc*ein as me 
symmetrical as tin*. Taj Mahal with only 
three principal minarc^ts. 

Bince the d(uxth of J^hnil Pisclnu* a sub- 
stantial cliang(‘. in tli(‘. strndairal pr(\scni.ii- 
tion of sugars lias b(‘en consolidated. Fiscli(‘r’s 
most notable a(*.tivities in this field werv 
directed towards elucidation of coiiligur:!- 
tional problems, and although lie did not 
exclude the possibility of a cyclii-. structnre, 
in fact adopting it for the gliicosides, common 
practice continued to represent the ])a.reiit. 
sugars by hydroxylated carbon-chains includ- 
ing an aldehyde-group (the aldoses), or a 
keto-group (the ketoses). It is these groups 
that lead to the glucosidic, or the oxide, 
ring. Haworth (1925) presented a structural 
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model of glucose in the form of a six-atom 
cycloid, and tlie supporting experimental 
evidence now accumulated is formidable. 

By the new (amylene oxide) presentation, 
normal glucose and fructose are derivatives 
of tetrahydropyran, and are therefore 
denominated pyranoses, while the y-iso- 
merides are recognised as derivatives of 
tetrahydrofuran, and are classified as fura- 
noses. This redisposition has been made 
without requiring to disturb the configura- 
tion of hydrogen atoms and hydroxyl groups 
previously distinguishing the hexoses, which 
are now identified by names recalling both 
origin and structure, e.g., glucopyranose, 
mannopyranose, glucofuranose, fructofura- 
nose, etc. From this groundwork, disaccha- 
ride-formation follows the two-fold course 
revealed by the properties of the products, 
namely, those (a) which retain a potentially 
free carbonyl group, e.g., maltose, lactose, 
cellobiose, and (b) which have lost this 
feature, e.g., sucrose, trehalose ; and it is now 
possible to identify the carbon atoms of each 
combining pyranose or furanose which is 
concerned in the union. For example, mal- 
tose-formation involves carbon atoms 1 and 4 
of the two combining glucopyranose mole- 
cules, while sucrose arises by uniting carbon 
atom 1 of glucopyranose with carbon atom 1 
of fructofuranose. This type of diagnosis 
has latterly been greatly extended, penetra- 
ting the obscurities of the polysaccharides 
inulin, cellulose, starch and xylan (wood gum). 

The majestic edifice of carbohydrate 
chemistry now rising on the foundation so 
truly laid by Fischer, and to which Haworth 
and his collaborators have contributed very 
substantially, could not have reached its 
present ample proportions without the device 
of niethylation, introduced by Purdie and 
Irvine (7.903), and with suitable modification 
since ai^plied to di- and polysaccharides. 
Crystalline tetramethylglucose heralded a 
long series of polymetliylsaccharides whose 
physical properties are more helpful than 
those of the parent liydroxy-compounds ; 
they are easily crystallisable from organic 
solvents, show definite melting points, and 
in some cases may be distilled under greatly 
reduced pressure. It was from a study of 
tetramethylglucose and of its methylgluco- 
side that the ])yranose-form in hexoses and 
pentoses came to be verified ; and the 
survival of x)olymethylated hexose-units from 
careful hydrolysis of polymethylated di- and 
polysaccharides has vividly illuminated the 
structure of these elusively complicated 


materials. The address under review por- 
trays in striking manner the combination of 
cellobiose-iinits in a continuous chain to 
form cellulose, and compares the latter 
with starch, correspondingly formed by 
combination of maltose-units. 

The picture thus presented harmonises 
with the results of X-ray analysis, and a 
chemical estimation of the cellulose chain- 
length has indicated 200 glucose-units as 
the most xmobable approximation. Some 
explanation must therefore be given to 
account for the wide incongruity between 
this molecular weight a.nd that indicated 
by physical methods, and in Haworth’s 
view this is owing to natural cellulose con- 
sisting of aggregated chemical units, asso- 
ciated perhaps by co-ordinated co-valencies, 
catamaran -wise. Many of the changes in- 
curred by cellulose in the laboratory and 
in industrial processes involve a disaggre- 
gation of the physical unit preceding chemi- 
cal transformation into derivatives. 

Elucidation of the starch-complex reveals 
corresponding general features. Methylated 
starches from three sources are uniform in 
the (hain-length of their chemical unit 
indicating a combination of 25 glucose-units, 
while the physical method of molecular 
weight determination manifests a far higher 
value. As in the case of cellulose, this 
discrepancy may be explained by aggrega- 
tion of chemical units, because, by a simple 
method, Haworth has prepared a disaggre- 
gated starch wliich, in the form of its acetyl 
and methylated derivatives, has the same 
molecular weight as determined alike by 
viscosity and by gravimetric assay of the 
terminal grouj^. This disaggregated starch 
is not degraded, but is probably the chemical 
unit, capable of undergoing re-aggregation 
to physical assemblages of increasing vis- 
cosity. Glycogen specimens, on the other 
hand, with chain-lengths of 12 or 18 glucose- 
units, display little or no tendency to mole- 
cular aggregation. 

The x^olysaccharides levan (from grass- 
leaves) and inulin, analogous condensation 
products from fructofuranose, are reviewed 
in the address, and lichenin (from lichen 
cell-w’-alls) is showm to resemble cellulose in 
structure with a considerably shorter chain- 
length of about 80 glucose-units. Xylan 
(from esparto) has 18 or 19 xylop 3 rrano se- 
nnits terminated by an arabofuranose which 
can be removed intact, when the residual 
chain comprises only xylopyranose-groups. 
At least one method by which Xature effects 
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the synthesis of these complex molecules is 
indicated by reference to the constructive 
action of micro-organisms on solutions of 
glucose and other sugars, when the resultant 
polysaccharides are found to contain hexose- 
units in which, very surprisingly, the glucose- 
configuration has been changed. Finally, it 
is anticipated that advances in medical 
knowledge will arise from polysaccharides 
having immunological function, which are 
not simple in structure, and probably have 
a molecular weight exceeding 2,000. 

It is unusual to find in the lay press a 
pertinent inquiry relating to carbohydrates 
but Dr. A, S. Kussell, WTiting in The Listener 
(August 28, p. 361), asks w'hy the d-glucose- 
configuration holds a unique place among 
the sugars. When there are sixteen possible 
distributions of hydroxyl groups and hydro- 
gen atoms why, he asks, should the dice 
be loaded so heavily in favour of d-glucose ! 
It seems to suggest that Nature is not a 
communist. The question is well worth 
asking, and perhaps Professor Haworth will 
one day be able to answer it. 

Geology. 

President : Phofessor H. G. A, Hickling. 

SOME GEOLOGICAL ASPECTS OF RECENT 
RESEARCH ON COAL. 

The conception that coal is a metamor- 
phic rock is ancient but evidence to 
establish this has been obtained only 
by recent researches. In the eighteenth 
century knowledge about coal was con- 
fined to the conditions under which coal 
had been formed — the in situ and drift 
theories of origin of coal — but little was 
known as to the nature and general mass of 
the rock itself. There was uncertainty, as 
to whether the major differences in coal were 
determined during the accumulation of the 
deposit, by the kind of plant materials and 
by their state of decay or whether the chief 
factor was the effect of physical forces 
brought to bear on the deposit after its 
burial in the crust. The recent researches 
of palaeobotanists and fuel technologists have 
clarified these points to a considerable degree. 

The uncertainty regarding the structure 
of the coal in earlier days was due to the 
difficulty of preparing thin slices for micro- 
scopic examination. Henry Witham in 1833 
prepared sections of coal and from their 
studies William Hutton concluded that every 
variety of coal is of vegetable origin and the 
difference of the nature of these varieties 
has most probably arisen from an original 


difference in the nature of the vegetables of 
which they were composed. During the 
greater eighteenth century 

progress in the study of coals was slow, though 
bleaching and macerating agents were used 
to elucidate the plant structures. The 
modern period of coal petrology is the off- 
spring of the pahnobotanical research of tlie 
nineteenth century and this w'orkhas given a 
precise knowdedge of the structure of the 
plants which formed the coals and a clear 
picture of the condition of some of the 
coal peats at the time of their deposition. 
During this period the technique of niicro- 
scoihe examination and section cutting 
advanced rapidly due to the researches of 
eleffreys Theissen, Lomax, Winter and Seyler. 

Before the time of Witham and Hutton 
coal was regarded as a de^josit from solution 
— a kind of vegetable extract, but microscopic 
examination limited this idea by revealing 
the abundance of organised plant structure 
in coals and the abundant yiresence of the 
characteristic '' uniform, brown substance ” — 
the “ lignitoid material ” of Jeffreys or the 
“ antbroxylon” of Theissen. Slopes classi- 
fied the types of coal substance seen in 
bituminous coals and gave an account 
of tbeir constitution as revealed by the 
microscope, and emphasised the laminated 
character of coal. Later researches Lavi^ 
showmthe abundance of plant structures 
in '' coal substance ” and that coal is 
a characteristic mixture of this ‘‘ coal 
substance ” and other ingredients. However 
the “ uniform brown substance! ’ could not 
still be resolved entirely and at present there 
are two views regarding the nature of this 
material. Some contend that it is entirely 
made up of plant fragments, while others 
suggest that a large part of the substance 
decayed to the condition of a true fluid 
which solidified as a structureless gel which 
acted as cement to the whole mass. Two 
distinctive features of this substance are 
the low ash content and little variation 
in its organic composition as compared with 
other constituents of coal. This substance 
may be called '' Yitrinite 

The other components of coal, though 
subordinate in quantity to vitrinite, deter- 
mine largely by their varying quantities 
different varieties of coals. Chief among 
these is fnsain or “ mineral charcoal ” 
formed from woody tissue and characterised 
by low' hydrogen and oxygen content. 
The next group of coal components may be 
designated the “ high hy^ogen group 
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the outer coating, s of stem.s, leaves and 
spores, which are characterised by an accu- 
mulation of waxes, fats and resins. Their 
presence alters the composition of coal 
specially in hydrogen content. There is 
still anotlier ingredient of coal characterised 
by its minute state of fragmentation a sort 
of residuum to which Slopes has given the 
name — micronite. The cannels and bog- 
head coals have different structures and 
have the distinctive presence of microscopic 
oil-bearing alga? — essentially similar to the 
living oil alga — Bctryococcus hrmmni. The 
presence of this constituent has the striking- 
effect of increasing the hydrogen content of 
these coals. 

An examination of the types of coal 
aggregate shows variations in the quantity , of 
coal components which possess different 
grain sizes. As. the average size of the 
particles in any coal aggregate decreases, 
the proportion of vitrinite lessens while 
there is a corresponding increase of the ''high 
hydrogen group ” and the micronite, thus 
determining the exact quality of coal. Differ- 
ences in coal have resulted not only by the 
type of aggregate but also by the degree of 
alteration (the rank of the coal) to which the 
original composition of the aggregate was 
subjected. There is considerable divergence 
of opinion in assessing the relative impor- 
tance of these variable factors in determining 
the differences in the quality of coal. Chemi- 
cally considered coal components consist 
mostly of carbon, hydrogen and oxygen-these 
being marked variations in their hydrogen 
content. Kepresentative analysis of bitu- 
minous coals shows the following limiting 
variations, hydrogen 4-5 to 6 , carbon 65 to 
90 and oxygen 5 to 30^/;,. The variation in 
hydrogen content of these coals is largely 
determined by the character of the original 
materials but the carbon : oxygen ratio is 
determined solely by other considerations. 
.Tt is this difference of oxygen content wliic^h 
denotes the rank of coal distinguishing 
the lignites, bituminous coals and antliracites. 

Thus we see that the rank of a coal is the 
measure of the alteration in com,position 
which the deposit has suffered in conseqxience 
of rise of temperature and increase of pressure 
resulting from burial in the crust. Observa- 
tions on the relation between the rank of 
coals and their distribution in the rocks 
have shown that change of rank has been 
caused by geological factors and is quite 
independent of the original, constitution 
.of the seams. This relation, is expressed 


by Hilt’s law which states that " in any 
vertical section the deeper seams are of 
higher rank than the upper seams Experi- 
mental evidence points to the fact that 
X^ressure is more responsible for inducing 
differences in rank rather than temperature. 
It is thus obvious that coal can be used as 
a combined geological thermometer and 
barometer ”, 

Zoology. 

Fresident : Prof. E. Ealfour-Browne. 

THE SPECIES PROBLEM. 

Prof. E. Balfour-Browne in his address on 
‘^The Species Problem” questions the validity 
of Wallace-Darwin concept of the Theory 
of Natural Selection and comes to the con- 
clusion based on an intensive study of the 
habits and structure of winter beetles that 
Natural Selection plays but a small part 
in the origin of species. 

The carnivorous group of beetles Hydra- 
dephaga and vegetarian group Hydro- 
philidae affect isolated habitats which can 
be grouped as ponds, lakes and rivers and 
the beetles occupying ducij one of these 
habitats form a Vvell-marked community. 
Each community under an intensive scrutiny 
reveals a large number of species. This 
has brought to light an interesting feature 
that the species composition of a community 
of insects affecting one habitat differs 
fundamentally from that of another. 

The classification of the habitats into 
ponds, lakes, etc., is purely an arbitrary one 
as one passes into the other imxierceptively 
due largely to the frequent changes hap- 
pening in these habitats. It is interesting 
to note that a changing habitat is closely 
associated with a changing community. 

Prof. B. Browne discusses further whether 
adaptation in response to a keen struggle 
for existence is an exidanation sufficient 
to account for the origin of species. He 
cites a number of examjdes to suggest that 
choice plax's a part not merely in determining 
the food of insects but that it also has a 
profound influence in the selection of the 
habitat and draws the inference that neither 
soil nor plant environment has any direct 
effect on the community. He suggests that 
the active factor must be the internecine 
strife of the animal x^opulation. 

The purity of a community is usually 
maintained by the destruction of immigrants 
and at no time of the year do we find a 
general mix-up of the communities 5 for 
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even new generations seem to emigrate 
exercising* a well-marked choice in the 
selection of their new habitats. The ex- 
amples cited, show that “Choice plays a part 
in the composition of these communities.” 
If choice should account for localisation 
and distribution of species, an even more 
important role is suggested for choice in the 
study of biological races. By careful ex- 
perimentation it is possible specially in the 
case of vegetarian species to induce the 
insects to develop a decided preference to 
certain kinds of plants so that we may 
ultimately succeed in getting at a race of 
beetles which restricts itself exclusively to 
that food plant. The changes of habit 
have not produced any morphological 
changes to any appreciable degree, though 
Cameron and Nuttal seem to suggest certain 
changes in the thickness and length of the 
antenna and the length of the legs of the 
insects due to changes in the feeding habits, 
hluttal associated these changes with physio- 
logical influences. 

A study of any group shows that species 
differ in their relation to one another. Some 
form clusters while some stand apart. The 
clustered species of water beetles are usually 
members of the same community or some- 
times even inhabitants of the same districts. 
In the several examples quoted it is suggested 
that there is no interbreeding between the 
related forms and no intermediates ‘ have 
been recognised. However, it is suggested 
that some clusters may prove to be inter- 
mediates bet ween biological races and species. 

Prof. B. Browne’s study of a series of 
insects with Deronectes depresses and D. 
elegans occupying the extreme ends with 
well-marked specific characters and with an 
equally well-pronounced geographical distri- 
bution may in due course offer an answer 
to the question whether the climatic or 
edaphic conditions have a control over 
species formation. 

The inheritance of acquired characters is 
still a pious hope and proof of it is still 
lacking. The study of water beetles does 
not offer any e\idence that species characters 
distinguishing pairs are really heritable. A 
study of other groups of animals shows 
that acquired characters do not disappear 
directly after the stimulus which caused 
them has been removed. 

Work on Drosophila and Oenothera has 
shown that new characters may arise from 
changes in the chromosomes of germ cells 
and the question whether the ancestors of 


water beetles got into water by choice and 
then developed adaptive characters or did 
the changes in form and structure create 
the choice by reason of which these beetles 
took to an aquatic life, still remains un- 
answered. 

An analysis of the characters on -which 
classification has based shows that in some 
cases special structural modifications have 
enabled the insects to live in water while 
in others functional changes explain adapta- 
tion. 

Prof. B. Browne suggests that the species 
characters are for the most part no.n-vitai 
and some of the main characters from wliicli 
the classification of Dystyscidse is based 
show a progressive development. These are 
not vital to tbeir possessors since the various 
stages in their developments exist side by 
side and natural selection could have iiotliing 
to do with their progress. 

The chromosal theory of heredity points 
to a chromosal control of characters and tlie 
orthodenetic tendencies may be the outcome 
of mutations, caused by external stimulus. 
Some authors look upon directional evolu- 
tion as an inherent problem of the organism. 
If function can cause variation in structure, 
these evolutionary lines may be responses 
to the physiological activities assuming that 
acquired characters are inherited, inlunl- 
tance of characters must also depend u])on 
the effect on the germ-cell chromosomes of 
changes and habits, physiological activity 
and in the structure of the individuals. 
The chief struggle for existence seems, there- 
fore, to be in the chromosomes which perpe- 
tually endeavour to maintain their normal 
constitution and relationship. 

Geography. 

President : Professor F. DEBENiiAiir. 

SOME ASPECTS OF THE POLAR REGIONS. 

The remoteness of the i.)olar regions from 
the centres of civilization, and the inhospita- 
ble conditions of tbeir climate, no less than 
the dangers surrounding their approach had 
delayed their exploration until comparatively 
modern times ; but with the scienthie 
advances recently made in navigation, and 
with the perfection of equipment for long 
and dangerous voyages, the search for tlie.se 
unknown areas has been renewed with 
considerable success. The snowy skies and 
ice-encumbered seas must make stern 
demands on the physical endurance of 
voyagers, and evoke their most heroic 
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qualities; seldom witnessed under the soft- 
handed influence of temi3erate latitudes. 
In the fifteenth and sixteenth centuries, the 
motive inspiring the voj^ages into the un- 
chartered frozen zones of the earth’s surface 
was the desire to discover new routes to 
China and India for the expansion of trade, 
and new continents for the extension of 
territorial boundaries. Although the dis- 
covery of more favourable and easy routes 
to the East, and of new continents for 
economic development and colonisation, jjut 
the political interest in the polar regions 
temporarily in the background, their geo- 
graphical problems continued to stir the 
imagination and the spirit of daring of the 
voyagers. It may not be the privilege of 
all geographers, nor wen of all the intrepid 
explorers, to visit personally the drifting of 
ice-masses and blinding snow storms which 
surround the Arctic and Antarctic seas. It 
is, however, within the reach of all to obtain 
a clear and vivid picture of these strange 
and weird regions from the published descrip- 
tions of the explorers, the accounts of the 
Press, and the exhibition of motion pictures ; 
and in the perusal of the rapidly growing 
literature of the polar regions, one is thrilled 
by the dangers encountered, and is fascinated 
by the courage and determination of the 
heroic explorers, so much that one rarely 
gets a comprehensive view of the territory 
explored as a whole. This strong human 
element inevitable in such works, appeals 
to the emotions of the reader and must 
account for regarding the polar regions 
as lying outside the real comity of the world. 
From the days of Pierre Bouvet and Martin 
Frobisher down to more recent times, the 
principal aim of the promoters of the polar 
expeditions has been one of ultimate gain 
in securing vested interests in hunting. Ash- 
ing and mining, and the cryolite mines of 
Ivigtut and the ivory of primeval mammoths, 
the furs of seals and bears and the blubber 
of whales invested commerce in the ISTorth 
with a strange romance. 

The story of Arctic adventure and trade 
has a grim and melancholy aspect in that 
several of their ventures have brought 
animal life in the polar regions almost to the 
verge of extinction. With the progress of 
long-distance aviation, the idea of using the 
northern latitudes for passenger and freight 
trafflc in the air has become insistent, and 
if the greatly improved aeroplanes are 
diverted from their legitimate purpose, and 
are used to exx)lore the possibilities of the 


wealth of animal products, fatal consequences 
will overtake the most interesting and 
valuable animals known to science. The 
cupidity of man and his unwillingness to 
co-operate are at the bottom of all inter- 
national troubles. The wealth of the 
Antarctic and Arctic regions lies in the seas 
'which surround them, which are free to 
all nations, but their claims to ice- covered 
land sectors without harbours and without 
any economic value, have been the subject 
of international negotiations which illustrate 
that there is always an aggressive and capri- 
cious spirit in international aifairs. “It is 
probably too late for any alternative arrange- 
ment to be adopted, but had there been a 
League of Nations in existence at the begin- 
ning of the century, before any claims had 
been laid in the Antarctic, the ijrotection and 
administration of this last and least useful 
continent would have been a most appro- 
priate subject for League administration as 
an international park of vast proportions 
which should be open to all nations wko 
wnuld respect its amenities.” The passion 
to possess Antarctic lands arises from the 
voyagers’ tales of their untapped mineral 
resources and a.t the moment, nations are 
apt to forget that they are covered by tliick 
ice-sheets or are rendered inaccessible by 
topography and climate. Professor Deben- 
ham concludes the section of his address 
relating to the economic survey of the polar 
regions, by expressing the hope that future 
develoxmients in the science of ph^^sics and 
of engineering might enable man to harness 
the Antarctic blizzards and the great ice 
movements for generating power in the 
maintenance of industries when coal becomes 
scarce and oil exhausted, and all tlie water- 
power in the temperate latitudes is fully 
utilised. 

If w^e ask ourselves why so many people 
have risked their lives in the x)ast by going 
to the polar regions for other than economic 
reasons, the ans\ver must be “ the lure of 
the wide open spaces ” with their immense 
solitary grandeur, and the irresistible spirit 
of curiosity to penetrate the unknowm. There 
is the possibility of the holidays of civilised 
people, being taken nearer to the pola.r 
latitudes, with the increasing rapidity and 
safety of air transport, and it may not be a 
fantastic forecast that “ there may be a 
Brighton of Spitzbergen, a resurrection of 
the Smeerenberg of two centuries ago ”. 
The consideration of the polar regions as 
a holiday resort for the citizens of crow^ded 



248 


CU BRENT SCIENCE 


[October 1935 


cities raises the question of where health 
is best to be sought. It is true that the 
temperate zone, provided it is not too far 
from the sea, is perhaps the healthiest belt 
for man, but the polar regions are definitely 
the healthier segments of the eartli’s surface 
for the simple rea-son that tlie climate tlioiigh 
bleak for man must be impossible for disease- 
bearing vermin. Apart from tlie healthiness 
of these regions, the value of their climate 
for curing diseases contracted in temperate 
latitudes is an aspect of geograpliical study 
worth investigation. Perhaps medical 
researclies on the curative proportions of 
the air in the polar lands especially in pul- 
monary affections might yield results which 
would favour residence in them rather than in 
the Sanatoria of the Alps, and in such circum- 
stances the polar regions have an importance 
to mankind far more valuable than all the 
industries they will ever support. This 
is an aspect of medical research which falls 
within the purview of international bodies 
such as the Rockfeller Foundation, which 
has done so much for remedial medicine. 

Professor Debenham, referring to the 
value of polar explorations in regard to 
science, both pure and applied, pointed out 
that the subject of meteorology w^as likely 
in the future to gain most by a prolonged 
and intensive investigation in high latitudes. 
The phenomena of magnetism and aurora, 
wliicli are akin to those of meteorology, 
are best studied in the higher latitudes 
which favour investigations of ionosphere. 
The science of geology, especially in its 
branch of tectonics tliough there must he 
difficulties in the study of rocks covered 
'by sheets of ice, must he interesting the 
nearer one gets to the axis of earth’s rotation. 
The geologists attached to the British 
Graham lund Expedition are engaged in 
the investigation in the Antarctic continent 
how and where the folded ranges of South 
America and Graham Land merge into or 
butt * against the faulted escarpments of 
the 'Australian Sector of the Antarctic. The 
di,4c(5very of coal becks by x\dmjral Byrd’s 
geologists, wuthin 300 miles of the South 
Polcj and the controversies wlu^ther the Poles 
have shifted in tlie past and whether conti- 
nents are drifting and other similar geo- 
physical problems must keep the attention 
of geologists on polar lands. The biological 
problems of high altitudes, such as the drift 
of oceanic wafets, the presence or abundance 
of plankton and the movements of the great 
animals, have already made rapid advances 


through researches conducted by the Dis- 
covery Committee over all the waters of the 
Antarctic ocean. The value of the polar 
regions as an outlet to the spirit of adventure 
and urge for exploration is psychological 
rather than geograpliical, and practically in 
all polar expeditions, the motive is a curious 
combination of an urge^. to test the summit 
of Imman qualities and a desire to accomplish 
a great deed for the sake of the deed itself. 

The potentialities of these uninhabited 
zones are undoubtedly great and the interest 
in the polar regions is bound to become 
increasingly practical with the progress of 
our knowledge of the liigher latitudes in all 
their multifarious aspects. 

Engineering. 

Presidoi-t : Mil. J. S. Wilson, F.C.G.I.,' 
Ron. A.B.I.B.A., M.I.C.E. 

THE STABILITY OF STRUCTURES. 

The meaning of stability is not easy to define. 
In dynamics and mechanics we have stability 
of stead^T- motion and stability of equilibrium 
of position and of friction. In civil engineer- 
ing it is usually applied to the power of a 
structure to withstand for an indefinite time 
all the loads and forces that may be brouglit 
to bear on it. 

The great pyramids of Egypt, the tall 
brick chimne 3 ." that stood till recently at 
St. Bollox in Glasgow, the masoniy dams 
built across valleys to impound water and 
arches constructed aeross rivers and in 
great buildings are good examples of stable 
structures. The strength and stability of 
these structures depend mainly on the 
resistance to compression offered by the 
materials, stone or brick. In the ease 
of the complimentary form of structure, 
such as a suspension bridge, they depend 
almost entireh^ on the tensile resistance of 
the chains or cables. In most iron and 
steel structures such as girder and canti-liver 
bridges the resistance of the material to 
both tension and compression contributes 
to their stability in equal proportions. 
In reinforced conerete tlie giamt strength of 
concrete to resist compression is combined 
with the power of steel to resist tension. 
Due to the facility with wdiich it can he 
built and shaped it lias been applied to 
many large structures whicli present problems 
in stability of considerable interest, Turinels 
of masonry or brickwork and cast-iron 
lined tube tunnels, subject to the pressure of 
great depths of earth, are forms thd' stabili- 
ties of which are not easy td ■calculate.'" 
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In estimating the stability of a structure 
the principal factors are the strength or 
resistance to rupture of the material and 
the balance or direction of the forces or loads 
brought to bear on it. In structures subjected 
to prolonged stress the factor of safety is 
a vital consideration and the correct factor 
of safety to be adopted, in each individual 
case, has still not been accurately fixed and, 
so far as civil engineering structures arc 
concerned, the advance made in this direction 
has not been very great. 

The ruxjture or breaking down of a struc- 
tural element by a force is dependent on the 
detail of its incidence and the resulting 
intensity of the stress induced in the material. 

The conception of action of forces along 
lines was introduced at an early stage. The 
position of such a line with respect to the 
boundary of a member offering resistance 
governs the distribution and intensity of the 
stresses in the material. In estimating the 
intensity of stress the position of the line 
in a lamina of the part under consideration 
is usually considered and in it the distribu- 
tion of the stress follows the Trapezium 
Law ” which is a particular case of Galileo’s 
solution of the beam problem. 

In a pier or buttress which supports 
and at the same time resists the thrust of 
an arch the line representing the resultant 
of the weight and thrust of the arch is 
deflected downwards by the weight of the 
buttress and the shape of the structure 
has to be so decided as to keep this resultant 
line of pressure as far as possible near to the 
centre of pressure so as to obviate very high 
concentration at one end or appreciable 
tension at the other. 

This rule applies to all cases of masonry 
such as ordinary walls, abutments, piers, 
retaining walls, dams and arches. 

In this connection the problem of the 
masonry arch which is very interesting 
deserves special mention. The arch form 
of construction has been known for thousands 
of years and several magnificent arches built 
by the Eomans are still in very good state. 
Although the arch form of construction was 
generally used there was always a feeling of 
uncertainty as to their strength and stability. 

Up to the first half of the 19th century 
knowledge of the strength and characteristics 
of materials and of applied mechanics was 
not sufficient to establish or disprove the 
accuracy of the various theories propounded 
from time to time and any efforts made 
in the problem depended almost as much 


on dialectics as on mechanical principles. 
Throughout the 18th and 19th centuries 
mathematicians tried to find the exact form 
of the line of thrust that would ensure 
equilibrium in a mass of masonry bridging 
a void bounded by the horizontal line 
representing the road on the top and the 
intrados of the arch at the bottom shaped 
to conform to the line sought. The effect 
of hollow spaces ov^er the haunches was 
investigated also and the influence of a 
moving load was regarded as negligible. 

The correct shape of the arch to be adopted 
was also a point in dispute and the indefinite- 
ness on this point was so great that about the 
year 1759 a controversy arose between the 
two designs submitted by two persons, 
Mylne and Gwyn, for a bridge, across the 
Thames at Blackfriars, one with an elliptical 
arch and the other with a semi-circular 
arch, and it "vvas held that elliptical arch 
was stronger than a semi-circular one con- 
trary to the every-day experience of the egg 
being weaker along the sides than on the ends. 

Diflerences of opinion on the correct 
Xmoportions of an arch also were very sharij. 
vSome maintained that the thickness of an 
arch at the crown should be proportional 
to the radius of curvature while others held’ 
that the span of the arch should be the' 
governing factor. 

These contradictory opinions of the people 
who were considered to be authorities on the 
subject did not heix) architects and engineers 
who w'ent on taking additional jnecautions 
by binding stones with iron cramps and for 
many years architects and builders were 
extraordinarily lavish in their use of cramps 
even in places where they could have no 
beneficial effect, notwithstanding the fact 
that these cramps did more harm than good 
to structures by corrosion. 

Fine masonry arches of 300 feet span have 
been built. The construction of arches of 
larger spans has been made possible by 
improved technique in building. For longest 
spans reinforced concrete has now superseded 
masonry and arches with spans as great as 
590 feet have been constructed. 

In his monumental work called Grandes 
Voutes Paul Sejourne has given particu- 
lars of all arches of ax^preciable size through- 
out the world with details of construction 
and comparative analysis of the proportions. 
But the mathematical theory of the stability 
and strength of the arch, however, is of 
comparatively recent solution, due mostly 
to eminent engineers like Unwin and 
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Eankine. It may be added that llankine's 
matliematical treatment of the subject has 
been furbher develo])ed by his pupils, 
Alexander and Thomson. 

The problem of the stability of masonry 
dams had exercised the minds of engineers 
and mathematicians for many years and the 
failure of the Boiizey dam in France in the 
year 1895 gave prominence to the subject. 
The maximum })ressure on the masonry was 
the only factor considered in calculating its 
proportions in designing it and it was lield 
by some that tlie failure was due to its 
incapacity to withstand the great tensile 
stress brought to bear on it and by others 
due .to shearing. After the disaster, the 
French Government introduced a regulation 
that on horizontal joints of dams there 
should bo a vertical compressive stress at 
the water face equal to not less than the 
water pressure at the joint. In 190-1, Prof. 
Karl Pearson and Mr. Atcherley x^ublished 
a memoir entitled ''Some Disregarded Points 
in the Stability of Masonry Dams” in which 
they stated that although a dam might 
satisfy the usual conditions regarding the 
stress on horizontal planes, it might still be 
subjected to dangerous tensile stress on 
vertical jdanes in the vicinity of the down 
stream toe. But the elaborate and careful 
experiments held jointly by the late William 
Gore and the President on these points 
showed no evidence of the tensile stress at 
the down stream toe ; the shear stress 
diagram was practically a tidangle with the 
maximum at the down stream edge and the 
vertical stress distribution agreed substan- 
tially with the Trapezium law. These 
experiments helped to re-establish the confi- 
dence in the method that had been in use for 
estimating the stability of masonry dams. 
During the last few years, investigations, 
both experimental and mathemati('al, of 
problems relating to the design of concrete 
dams and curved dams have been made in 
the United States. The influence of heat, 
both natural and that generated by the 
setting of cement, on stresses and stability 
has received much attention. 

The suspension bridge is a fascinating type 
of structure and there have been astonishing 
occurrences in the course of the deveIox>ment 
of its design and stability. Suspension 
bridges formed of strong flexible climbing 
trees ..or root-s liavc been used by primitive 
people. Examples made of wrought iron 
appear to have been in existence in the 
eighteenth century. Telford's famous bridge 


across the Menai ^^traits with a span of 570 
feet completed in 182() and one built across 
the Tliames at Marlow by W. Tierney Clerk, 
U.R.S., in 1829 are still in use. The former 
is of the simple sus|)ension type ; the latter 
was the first to be built with stiffenino' 
girders. A supposed improvement was 
introduced by a Mr. Jamt^s Dredge in 1830, 
wliich was mucli applauded and several 
bridges wer(^. built according to his specifica- 
tions, some in England and some in liiflia, 
all of whicli liowever failed. These failures 
created a strong x)rejudice against suspen- 
sion Ijridges of all kinds and retarded tlieir 
development. 

The flexibility of the suspension bridges 
under Iieavy moving loads is a source of 
trouble and of wear and tear of the ])lat- 
forms. N e vert] 1 el ess, wlicn the chains are 
pulled by the loads into a line of; equilibrium, 
so long as the anchorages are secure and the 
towers are sound, the stability depends 
solely on the tensile strength of the chains, 
and under tliesc conditions almost all sus- 
X)ension bridges liave a substantial margin of 
strengtli or stability. If over-loaded, long 
before the rux)ture of the chains 'would oceur, 
the sagging or deformation of the platform 
would act as a w^arning. Where the ultimate 
vStrength dex-umded mainly on the resistanc(‘ 
to comx^ression of the platform, as in Dredge's 
bridge and others built about the same tiim^, 
tlie failure by tlie buckling would be sudden 
and disastrous. 

In the modern susx)Cuision bridge the 
stiffening girder is as important a feature 
as the chain or cable and its intro <luct ion 
lias made it xiossible to eonstniet the gigantic 
bridg(\s in tlu^. United States. Tlie latt‘st 
example is of a span of 8,100 feet. Cables 
composed of tliousands of steel wires, four 
times as strong as iron, take the x‘>face of 
iron cliains and the flexible timber x'datform 
lias been replaced deex) steel stdfi'ening 
girders with upxoer and lower decks pro- 
viding double traetks. Instead of the sta- 
bility of the structure being a matter of dis- 
XJUte and of the extraordinary uncertainty 
as before, the stability is now determined 
and gauged by calculation based on apxilied 
mechanics. 

Anthropology. 

Fresident: Sir Arthur S. Woodward, F.B.S. 

RECENT PROGRESS IN THE STUDY OF 

EARLY MAN. 

Sir Arthur Woodward’s address on the re- 
cent progress in the study of early man is a 
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condensed account of the researches leading 
to the estabUslinient of a number of genera 
of prehistoric man known to-day. Sir Wood- 
ward is admirably fitted for his task, being 
not only an anthropologist but a geologist 
and a palaeontologist as well. 

Any. history of early man is closely bound 
up with the iiistory of mammals associated 
with him as well as the implements he used. 
And a correlation between these three 
factors is a stu.dy which has often received 
scant attention and the more than usual 
interest in the address lies in the fact that 
Sir Arthur Woodward has taken all these 
facts into consideration in adjudging the 
value of the different human remains. 

The most significant fact that has emerged 
out of the studies on fossil man is that man 
did not originate in Europe and the fossils 
known from this continent belonged to men 
who were immigrants from some other region. 
The investigations of Sir W. Boyd Dawkins on 
the mammals associated with early man in 
Europe have all pointed to the same conclu- 
sion, that they are immigrants from the 
Arctic regions, from Asia or from Africa. 
Africa as the home of early man is known 
only by a single skull of uncertain age 
named Australopithecus by Prof. E. A. 
Dart in 1925. While this skull which be- 
longs to an ape certainly shows more human 
characters than does that of any other 
existing ape, a complete account of it is still 
being expected. It is on the other hand more 
likely that the origin of man is to be traced 
to Central Asia and the geographical distri- 
bution of the known fossils of early man is 
quite ill consonance with this view. 

The geological age of Eoanthropus from 
vSussex is the most difficult to determine 
but a close examination of the nature of the 
stratum as wudl as the mammals that occur 
associated with this fossil goes to show that 
Eoanthropus belongs to the beginning of 
the Pleistocene, age. The difficulty is much 
less in the case of Protanthropus Jieidel- 
bergensis which was found in association 
with mammals typically lower Pleistocene 
and it is the general opinion that it is un- 
likely that there is much difference in age 
between the Piltdown and Heidelberg men. 

Pithecanthropus, discovered in Java, has 
been said to belong to the beginning of the 
Pleistocene period. The more recent 
Sinanthropus found in a cave in China and 
associated with a number of characteristic 
mammals and even with the remains of 
fires, seems to have been a contemporary 


of Eoanthropus and dates back to the early 
Pleistocene period. This latter skull is im- 
portant in that it combines the characters of 
the other skulls. 

Geologically latest is the Neanderthal or 
Mousterian man and this marks a fresh 
stage in the history of the evolution of man, 
since by this time man had learnt to bury 
his dead. Later discoveries of the Neander- 
thal man in Palestine have definitely enabled 
us to think that here is the modern man in 
making. 

Dealing with the fossil remains of man 
found in other continents Sir Arthur Wood- 
ward points out that the fossils found in 
Australia relate to a fairly advanced type 
of modern man, as Australia was separated 
from the rest of the world throughout the 
tertiary age. The fossils in North America 
are also recent and relate only to the later 
part of the Pleistocene age. The work of 
Dr. Peter Wilhelm Lund in South America 
also points to the same conclusion. 

Physiology. 

President: Prof. P. T. Herring, M.D. 

THE PITUITARY BODY AND THE 
DIENCEPHALON. 

The address is devoted to considering the 
anatomical and structural features and the 
functional activities of the pituitary body 
which until recently was an organ of great 
speculative interest. In 1832, its dual mode 
of origin wm discovered, the gland being 
composed of a ventral evagination of the 
twdxt brain (the nervous lobe) and an 
epithelial accession (Eathke’s pocket) from 
the buccal cavity. This union of buccal 
epithelium with the nervous element appears 
indeed to be to some extent a symbiosis, 
a view which is supported by experiments 
of transplantation. The coming together at 
an early stage of development of the pitui- 
tary body of two hollow processes, the one 
from the dorsal surface of the buccal cavity 
and the other from the ventral wall of the 
diencephalon throws light on an obscure 
point in the evolutionary history of the 
vertebrates, containing perhaps a suggestion 
that the union denotes an old association 
between the alimentary canal and the 
nervous system not unlike what occurs in 
the invertebrates. Thus Eathke’s pocket 
may be regarded as the vertebrate repre- 
sentative of ancient invertebrate mouth 
(Palseostoma) and a comparison of the 
X)ituitary body with the ascidian subneural 
gland as homologous structures is often 
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made in Zoological works. The history of 
the pituitary is one of great signihcance, and 
the epithelial components make up the 
greater part of the organ in all vertebrates, 
forming the pars glandularis (anterior lobe), 
the intermedia (intermediate lobe) and pars 
tuberalis (tuber einerium). The fourth part, 
pars nervosa, is the derivative of the twixt 
brain. 

The anterior lobe contains chromophobe 
cells (mother cells), which make up the 
greater part of pars intermedia, — which are 
able to give rise to acidophil and basophil 
cells. There is evidence to show that chro- 
mophobe cells with filamentous golgi net- 
works give rise to acidophil cells and those 
wdth perinuclear golgi rings, to basophil 
elements. The relative proportion of these 
cells is liable to variation in the different 
parts of the pituitary and also in the same 
part under different physiological conditions. 
The histological character of the pituitary 
can be varied and changed rapidlj?'. 

The epithelial lobe, whose circulation is 
sinusoidal, provides for its secretion to enter 
the blood directly, which is obviously 
destined more for general purj^oses in the 
body than for action localised to its immediate 
neighbourhood. The posterior lobe (pars 
nervosa) contains granular particles, derived 
most probably from the epithelial invest^ 
ment and the ependyme cells and secretes 
the pressor substance and other hormones 
which in their activities do not differ from 
the extracts of the epithelial lobe. The 
secretion of the posterior lobe may be 
absorbed into the blood vessels, penetrate 
tbe adjacent nerve floor and also enter the 
cerebro -spinal fluid. 

The pituitary body is closely bound np 
with the floor of the third ventricle, and 
non-medullated nerve fibres arising from 
cells in the supraoptic, paraventricular and 
inferior hypothalamic nuclei have been 
traced to pars intermedia, pars tuberalis and 
islands of epithelium in the pars nervosa, 
besides symxjathetic nerve fibres and the 
carotid plexus. Experimental work sup- 
ports the view that the nuclei in the dience- 
phalon exercise a controlling influence 
upon the secretion of the pituitary, as is 
shown by the observations on the female 
rabbit, the removal of whose pituitary 
within an hour after copulation (but not 
later removal) prevents ovulation. An in- 
jection of the extract of the anterior lobe 
brings about ovulation, and it is reasonable 
to infer that the stimulus of mating induces 


reflexly in the rabbit sufficient liormone for 
the purpose in about an hour’s time. Zondek 
refers to the pituitary sex hormone wliieh 
sets the reproductive cycle going, and 
Harvey Cushing comments that t1u‘ emo- 
tional self-starter resides in the dienee]>]iah)n. 
Evidence is accumulating that the hypo- 
thalamus (comprising the tuber cimn’ium, 
copus mammilare, infundibulum am! ])ars 
nervosa of the pituitary body, optu*- ehiasma 
and subthalamic tectal region) is an im- 
portant site of integration of tlic^ basic 
activities whieh are common to tlie lif(‘ of 
all vertebrates. The pituitary body is an 
essential part of hypothalamns whicdi (‘on- 
trols the metabolism of solids a.nd \va>t(‘r, 
with its accompaniments of hungan* and 
thirst, the regulation of body teiu])er:itiir(‘, 
emotional reactions, sleep, mating and r(‘- 
pro duct ion. 

Hormones have been separated in. more* or 
less pure form from the anterior lobe which 
stimulate growth and exercise a coid.rolling 
influence over many important organs of 
the body, the glands, thyroids, parathyroids, 
thymus, cortex of the su])rarenals and tli(‘ 
mammary glands. The gonadotropic, lior- 
mone is probably a product of tin* l)asophil 
cells. Harvey Cushing and ]]is co-worken’s 
have drawn attention to the. (*.hangi^s in 
carbohydrate metabolism which arc t‘xlii- 
bited by patients and experimental jirninuiLs 
in hyper and in hypo-pituitary states, a.nd 
injections of anterior lobe (‘•.xtra<d:s Inivt* 
been found to produce ketonuriui, lipieiniji 
and cholesterolae.mia, in addition to iiyfx^r- 
glycsemia and increased K^sistam^.c to insulin. 
The posterior lobe furnishes an <^xti’acl; 
pituitrin wliich contains two acd.ivt' l)riiH‘i- 
ples, a pressor substance (jS-hypoi>}uimine, 
vasopressin or pitrossin) and a Riibst.ance 
acting upon uterine mus(‘l(^. (a- hypo - 

phamine or oxytocin). Tlie liorinom^ of (he 
posterior lobe extract which inoduci^s u, 
diuretic action, probably resichss in vaso- 
pressin. Harvey Cusliing ('-xpressi^s th<^ view 
that the grey matter in the hypothalamus, 
possibly the nucleus supraox)tics is a,n im- 
portant cell station for the integration of 
nerve impulses regulating water intak(^ and 
output, and that the hypothalamus ami t lu* 
posterior lobe of the pituitary body 
up a neuro-epithelial strueture, tlic ]>arts 
of wliich are mutually interdepeinhnit in 
their functions. A multix>licity of act ions 
can be evoked by the extracts of tlu^. postinuor 
lobe but it is doubtful if all of tliem are 
normal functions. 
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The diencophalon and pituitary body 
form a working unit, having functions of 
far-reaching importance in the control of 
fundamental physiological processes. It is 
probable that the pineal body is another 
part of the same mechanism, but its func- 
tions are still obscure. 

Psychology. 

Fresideni : Du. LL. Wynn Jones. 

PERSONALITY AND AGE. 

Defining personality as an int(‘,gration of 
all the marks of mind and body as affected 
by nature and nurtuT*e, Dr. Wynn Jones 
presents a most interesting review of recent 
attempts to correlate it with age. He 
accepts five great classes of factors in per- 
sonality, namely ; (1) intellect, (2) disposi- 
tion, (3) temper, (4) temperament, and 
(5) cliaracter, regarding them as largely, but 
not entirely, independent variables in the 
weaving of personality. Difficult as are the 
qualitative aspects of the problem, their 
quantitative assessment presents at the 
moment almost insuperable obstacles, be- 
cause among other fogs enveloping the 
subject, recognition of tlie onset of senility 
is astonishingly variable. The German in- 
vestigator, Giese, lately invited newspaper 
readers to declare the age at which they 
•first noticed signs of advancing years, and to 
specify the signs : analysis of the replies 
placed the average at 49, but the age varied 
•vuth the individual from 18 to 82 ! What 
can you do with that ? 

This inquiry, although doubtless amusing 
to the newspaper readers, does not strike the 
layman as contributory to the investiga- 
tion, because while some peo])le notice the 
passage of years by disabilities of the body, 
others are more impressed by changes in the 
mind. Moreover, in th(' latter class, 38 i)er 
cent. recognised their increasing age by 
treatment received fi-om associates, while 
44: per cent, relied on. self-diagnosis : it is 
curious to note that tiu' remaining 18 peu 
cent, resisted the suggestion of senescence 
altogether, some with indignation. Whether 
contributory or not, however, it does illumi- 
nate the complexity of the subject, compared 
with Avhich the study of child-psychology, a 
happy hunting-held for psychologists during 
the past thirty years, is almost child’s play. 
Nevertheless, attempts have been made to 
extend, with suitable modifications, the 
methods of child-psychologists to the subse- 
quent five or six decades of human life, and 


some of these are helpfully reviewed by Dr. 
Wynn Jones. 

Among them is E. L. Thorndike’s Ad.'ult 
Learning (1928), which examined the 
changes in (1) amount, and (2) nature of the 
ability to learn displayed between 15 and 
45, especially between 25 and 45. One 
definite outcome is that nobody under 45 
need shrink from trying to learn in tlie 
belief that he is too old to learn. This is 
good news for the opsimath, or late learner, 
and an authoritative encouragement of uni- 
versity (‘xtension courses. ‘‘ Tf he fails in 
learning it, inability due directly to age will 
very rarely, if ever, be tlie reason. The 
reason will commonly be one or more of 
these : He lac'ks and always has lacked the 
capacity to learn tliat particular thing. 
His desire to learn it is not strong enough 
to cause him to give proper attention to it. 
The ways and means wdiich he adopts are 
inadequate, and would have been so at any 
age, to teach him aiwthing.” Here psy- 
chology confirms commonsense, and in this 
connection there should be noted a con- 
clusion of W. E. Miles, namely, that when 
speed is the stressed element in an intelli- 
gence test for adults, then the decrement 
due to age is greater than it is wdien pow’cr 
in unlimited time is emphasised. 

Quantitative results are more easily ob- 
tainable in the athletic field studied by 
Professor Charlotte Blihler (1933) to ascer- 
tain the elTect of age on various motor 
abilities, from which it appears that those 
demanding a maximum expenditure of 
energy per second are associated with the 
youngest average age, wdiile older athletes 
excelled in exercises demanding economy of 
effort and its optimum distribution. Thus 
the following scale emerges : — sprinters and 
long-jumpers (23 -5) ; hurdlers, high-jumpers, 
pole-vaulters and weight-putters (24-5 to 
25 *5) ; long-runners, rowT.rs, w’'eight-lifters 
and hammer-throwTUS (25-5 to 31-0). In 
group sports distinguished from individual 
contests the sequence was : — boxers (21 *9) ; 
wrestlers (22*3) ; footballers (23*8) ; hockey 
players (25*4) : tennis players (28*5) ; polo 
players (up to 50h To these Dr. Wynn 
Jones adds (for 193-4) cricketers (30 for 
batting, 30 for bowding ; 34-5 for those 

exceeding 3,000 runs) and golfers (35 as the 
median age of the forty who headed the 
open championship ; and 31 as the median 
age of thirty-seven open champions since 
1894). 

One of the most baffling and least easily 
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measured factor in assessment of personality 
is temperament, i.r., as defined by psycho- 
logists, the influence, direct or indirect, of 
bodily metabolism upon the psycho -ph^nsical 
processes of the nervous system ; but the 
address docs not expand this vitally im- 
portant element. In passing, it may be 
questioned whether this deflnition of tem- 
perament coincides with common accept- 
ance, the above-mentioned influence in the 
lay mind being that exerted by general 
health, while temperament usually connotes 
a predominant quality, as in ' lively tem- 
perament,’ or ‘ phlegmatic temperament’. 
An appreciation of the recently published 
Diary of Robert IlooJce (NaturCj September 7, 
p. 35<sj, to which Professor Andrade has 
gracefully brought his wit and erudition, 
makes it clear that Hooke, '' generally 
allowed to have been one of the greatest 
X^romoters of experimental natural know- 
ledge, as well as ornaments of the seventeenth 
century” (Pichard Waller), was a perma- 
nently sick man, victimised by chronic 
inflammation of the frontal sinuses. Ilever- 
theless he passed the sixty-seventh year, 
but the temperamental effect of his disorder, 
his crooked figure and his shrunken limbs 
cannot be computed ; how confusing to 
the age-X-)ersonality connotation, therefore, 
would have been his treatment by modern 
therapy. Every middle-aged man can 
recall from individual experience unfortunate 
examples of personality influenced by health ; 
so much so that the benevolent minded, in 
contact with a thoroughly objectionable 
temperament, instinctively seek a physical 
explanation, and commonly find it. 

Another factor in personality not merely 
unexpanded by T)r. Wynn Jones, but even 
umnentioned, is matrimony. To the Indian 
observer this may not seem important, 
because in this country (a) to remain un- 
married is most unusual, and (/;) matrimony 
appears to present less variable imxunge- 
ments on personality than among Western 
X^eoxfles. In the other hemisphere quite a 
significant proportion of people with per- 
sonality inviting study remain unmarried, 
while those who do venture on matrimony 
cannot escape a modification of their 
personality, sometimes profound, owing to 
its influence. This is perhaps more con- 
spicuous in the United States, but it is easily 
recognisable elsewhere. Eeduced to a sim])le 
form, this factor would involve examination 
of the woman’vS personality in addition to 
the man’s, a complication giving fresh terror 


to this branch of psychological inquiry — 
or further attraction, according to the age 
and personality of the investigator. 

Botany. 

President : F. T. Brooks, M.A., F.R.S. 

SOME ASPECTS OF PLANT PATHOLOGY. 

Biffen’s discovery that susceptibility and 
resistance of wheat varieties to yellow rust 
are inheritable characters, led plant breeders 
to evolve new varieties of crop plants, which 
while retaining the valuable commercial 
qualities of the older crops, w^ould resist spe- 
cific diseases. Genetical and selection methods 
have led to the successful control of certain 
wilt diseases but in certain eases the plant 
breeder is faced with almost insuperable 
difficulties, since there is often com]jlete or 
almost comxflete linkage betAveen suscepti- 
bility to a speciftc disease and high quality 
which is extremely difficult to break. 
Another problem which the plant breeder 
has to face is the fact that one crop is 
liable to attack by several diseases and 
resistance to one disease is transmissible 
independently for each specific disease. Again 
he has to reckon with the fact that a variety 
bred for resistance in one locality may 
become susceptible if transferred to a different 
environment. 

Parasitic organisms are liable to evolu- 
tionary change just as their hosts are and 
one cannot therefore postulate that their 
Xoarasitic proclivities will remain constant 
over long periods of time. Hew x^hysiologic 
forms evolve both by hybridisation and by 
mutation, and this capacity of micro- 
organisms to change, introduces enormous 
complications into the x^i^oblem of disease 
control. 

Another advance in the control of plant 
diseases lies in the greater attention now 
X^aid to sanitation or x^lant hygiene. 

Such preventive treatment, following the 
same lines as in medical and veterinary 
sanitation, aims at the abolition of the sources 
of infection w^herever possible. The efficacy 
of xfla^ut sanitation is best seen in intensive 
cropping in fruit plantations and under 
glass. For instance, by preventing the 
fungus Stereum ■purpureim from spring with- 
in and on the confines of fruit plantations, 
risk of Silver-leaf disease is apxireciahly 
reduced. 

Seed-borne diseases are controlled by fungi- 
cidal treatment of the seed before solving, the 
control of some epidemic diseases by spraying 
the shoot system with fungicides, and the 
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protection of wounds in woody plants against 
parasitic invasion have met with a consider- 
able degree of success. 

More care is now paid than formerly to 
growing plants under the best environmental 
conditions with a view^ to diminution of 
parasitic attack, Including modifications of 
cultural practice which tend to favour the 
host at the expense of the parasite. The 
ecological study of disease in plants is only 
in its infancy, but it promises to be one of 
the most fruitful aspects of plant pathology. 

Another branch wiiich is receiving much 
attention at the present time and which 
will probably assume greater importance 
in the future is the influence of one micro- 
organism on another in the establishment 
of disease. 

The effects of associations of micro- 
organisms in culture are often profound. 
A mixed culture of two organisms can often 
produce a result which neitlier of them alone 
can induce. Such an effect has been termed 
“synergism” by Holman and Meekison. 
One organism may change the substratum 
so that it becomes suitable for the growtli 
of the other, but the interactions of the 
two associates on the original medium are 
sometimes of a more intricate nature. 

Tlie effect of micro-organisms on one 
another is frequently also one of antagonism. 
Two organisms may mutually inhibit the 
development of each other, or one may be 
greatly impeded in its growTh by the other. 
In the latter case one organism may exer- 
cise some toxic influence on the other or it 
may utilise the available food material so 
rapidly as to starve the second organism. 
Factors of this kind may perhaps play an 
important part in the specificity of sapro- 
phytism exhibited by certain fungi. 

Of particular interest and of great impor- 
tance is the antagonism shewn by certain 
saprophytes to pathogenic fungi which in- 
vade the underground parts of their hosts : 
indeed it is not too much to say that a new 
chapter in soil microbiology has been opened 
with the recognition of this factor of bio- 
logical antagonism. In 1923, Millard demon- 
strated that Actinomyces scabies , a 
commonly occurring soil organism which 
causes potato Scab, could be prevented 
from attacking potatoes by incorporating 
large quantities of green manure in the 
soil. 

During the early development of plant 
pathology little attention was paid to the 
study of disease in jdants of a functional 


kind, Le., to disease not induced by parasitic 
agency. In certain ways non-parasitic 
diseases of plants are more difficult to 
investigate than tliose due to parasites, 
and not much progress can be made with the 
elucidation of some of them until more is 
known about normal plant physiology. 
Warrington and Brenchley startled the 
botanical world some years ago by demon- 
strating that boron was an essential element 
in the proper nutrition of certain green 
plants. Since then Brandimburg has sug- 
gested that boron -deficiency in the soil is 
the cause of tlie serious “ heart-rot ” disease 
of sugar beet and mangolds. Another 
element having tlie property — tornierly un- 
suspected — of exercising an important role 
in tlie nutrition of some jjlants is manganese. 
It has long been known that oats did not 
thrive on certain soils unless salts of manga- 
nese were added. On such land tlie oats were 
stunted in grow'th, the leaves were affected 
by grey blotches, and the plants died 
prematurely, tlie disease being known as 
* grey leaf ’ or ' greyspeck ’. Small amounts 
of manganese sulphate applied to 
the soil enabled a healthy crop to be grown. 
Samuel and Piper liave shewn by careful 
experiments that minute quantities of manga- 
nese must be available in the soil to allow 
of the normal nutrition of oats and certain 
other plants. Such a disease as that of 
' grey leaf ’ of oats is now known as a 
“ ‘ m auganese -de f iciency ’ ’ d i sease . Ano tli er 
interesting example of the importance of 
nutritional factors in the maintenan(‘.e of 
w^ell-being in crop ]dants is afforded by the 
researches of Storey and Leach on a grave 
disease of tea bushes in .Nyasaland, which 
causes chlorosis and rapid death. They 
have demonstrated that this disease is due 
to insufficiency of available sulphur in the 
soil. 

Educational Science. 

President : Dr. A. W. Pickard -Gambridc;r, 
D.Litt., LL.D., F.B.A. 

EDUCATION AND FREEDOM. 

The address is devoted to examining the 
two opxiosite tendencies at work in the 
world of modern Education ; the one, a 
tendency more or less antagonistic to freedom 
and the other, a tendency laying claim to 
freedom in ways which it is not always 
possible to defend. The latter is reflected 
in a number of educational theories which 


256 


CURRENT SCIENCE 


[October 1935 


would so far as possible exclude discipline 
from life in tlie supposed interests of free 
development, and also in a certain im- 
patience with all forms of authority, mani- 
fested by the younger generation. But the 
otlier tendency is the outcome of the iK)litical 
doctrines adopted in countries such as 
Eussia, Germany and Italy, Avhere we witness 
a complete subordination of the individual 
to the State, not only in his external life and 
action but also, so far aiS education and 
propaganda can achieve it, in thought and 
wall. In all the three countries the method 
adopted is the same, namely, anything 
which runs counter to the ideas promulgated 
by the dictator is sternly discouraged. 
This phenomenon is not confined to Central 
Europe and its manifestation even in demo- 
cratic countries is discernible. The great 
feature of party government in England is 
party discipline, which essentially deprives 
the individual of all freedom of action and 
speech, and the members of the party have 
to subordinate their opinion and will to the 
interests of the organisation to which they 
might belong. Naturally the schools 
managed by such parties will gradually 
acquire the rigidity under which the political 
organisations conduct the public affairs. 

Some of the recent works in fiction such 
as Aldous Huxley’s Brave New World and 
H. G. Wells’ The Shape of Things to Come 
which are most popular wdth the younger 
generation, clearly envisage and apparently 
approve the political and educational sys- 
tems based upon the complete elimination of 
individuality. Democracy,” says Wells, 
asks ijeople what they want *, what is re- 
quired is to tell them wTat they w'ant and 
see that they get it.” His new government 
■was meant to rule not only this planet, but 
the human will. It is open to treat such 
works as fiction but the events of our own 
times show that the constructors of imaginary 
Utopias are almost prophetic. It has been 
shown ill most countries that it is possible 
so to educate and to govern as to eliminate 
freedom of thought and life and to make 
human beings efficient cogs in an all- 
embracing machine and to convince them that 
that is the best life for them. The acceptance 
of such views in the political organisation 
will lead to a passive acquiescence of them in 
the field of education, wdth the consequence 
that the curricula of studies, the methods of 
imparting instruction and the teachers and 
pupils must come under a thorough-going 
espionage. 


But is it not a fact recognised and practised 
from ancient times that individual freedom, 
subject to such a minimum of restriction 
as is necessary for life as a member of a 
community, is the indispensable condition 
of a good and even tolerable existence i 
Plato and x\.ristotle thought that it was th(‘ 
business of edncation to bring up young 
citizens in wdiat th('y called the ' Spirit of 
Polity ' and it makes all the rlifierence in 
the world when Eiissia, Germany and Italy 
substitute the word ‘ State ’ for ' Polity'. 
Where the State assumes the authority for 
directing and controlling edncation, tlie 
result must inevitably be a standardised and 
unresisting mentality, wdiieh edncation in 
the sijirit of a polity of free men and wnmeii 
must above all train them to think freely 
and accurately and to desire to carry the 
results of their thinking into action. Such 
a freedom includes the powder of the indivi- 
dual to realise the good, as he understands 
it, in his life, and the power to take an equal 
share with any other citizen in determining 
the action of the community in the realisa- 
tion of public good as a w'hole. So far as 
the community is concerned, the ideal 
state will be a democracy in which every 
individual is free to realise the higliosti 
values, physical, moral and spiritual ; and 
the realisation of some of these is only 
possible if he can enter into freely determined 
mutual relations, wdth others, participating 
fully ill the life of the community, commnni- 
cating his share of good to it, receiving liis 
share of good from it. 

Freedom desired for the individual en- 
counters obstacles of more than one kind ; 
and it is in a great measure wdtli these that 
education has to deal. They are partly iii 
himself, partly in the community! The 
powers of an individual to make a free and 
correct choice from out of the lower and 
higher values, obviously depends upon tlie 
training, as well as upon his natural eiidoiv- 
ments. Every one is greatly hampered hy 
the effects of heredity, and by the influence 
of early environment. The wdiole process 
of education is to set the higher values before 
the immature mind in such forms as it can 
understand and encourage the habit of 
choosing them. The importance of such 
discipline depends upon the fact that with- 
out it, the immature personality may not 
discover that it has the freedom, to choose 
something other than that which immediately 
appeals to it. Discipline, correction and 
guidance reveal the power of choice p in 
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time self-discipline follows and freedom to 
pursue and realise ends or values increases. 
Much of the discipline imparted hy educa- 
tion in the cause of freedom is apt to be 
counteracted by the faiths, prejudices and 
party feelings of the community. The in- 
terests of communal organisation do not 
always coincide with those of education and 
more often than not, the purpose and in- 
tentions of education are vitiated by personal 
rancour and malice of those entrusted with 
its management. 

It must be remembered that before life 
is far advanced the simple problems and 
issues of early life are merged in far more 
complicated issues of the community, re- 
quiring the utmost clarity of thinking. For 
effective thinking the younger generation 
shoxild have access to truth about facts and 
the mind should have been disciplined in the 
habits of working accurately and honestly. 
If freedom in political and private life is to 
be preserved, those who educate young men 
must' put them in the way of obtaining 
truth about facts and of distinguishing 
truth from falsehood in what is presented 
to them and in their own reasoning. It 
is in this way that they can be trained to 
citizenship in democracy and to the con- 
ception that it is less a system of equal 
rights than a system of equal responsibilities 
and co-operative endeavour for tlie good of 
the community as a whole. 

Dr. Pickard-Cambridge examines the rela- 
tive values of the school subjects which 
afford opportunities for the formation of 
habits of careful and correct judgment. 
The task of the teacher is to encourage his 
pupils to think by the presentation of evi- 
dence or of opposite points of view ; the 
desire of the politician is to prevent his 
adherents from thinking so that they may 
swallow his particular notions. It is in the 
school room that the dangers of dependent, 
unventuresome and servile mentality must 
be countered. Young people are much 
more likely to think for themselves within 
the framework of school discipline (which 
is scarcely felt so long as it is wisely con- 
trolled) and do think for themselves. Dr. 
Pickard-Cambridge next proceeds to observe 
how the system of public examinations as 
they are at present planned and conducted, 
militates against the results of education. 

The suggestions made in the Presidential 
address as regards educational theory and 
practice are no matters merely of finance, 
administrative and . political convenience, 


but of vital and immediate urgency if we 
are not unconsciously to bring up a race, 
which with its mind stunted, its caj)acity for 
freedom undeveloped, wull fall an easy prey 
to the politician, the journalist and the 
dictator : and that if a free democracy is to 
continue, w'c must educate for it, for in 
many respects, the present educational prac- 
tice is better calculated to produce a servile 
and |)^f^sive mentality than to evoke an 
activity of mind and freedom of judgment 
wmrthy of free men and women. 

Agriculture. 

President : J. A. Venn, Litt.D., F.S.A., J.P. 

THE FINANCIAL AND ECONOMIC RESULTS 
OF STATE CONTROL IN AGRICULTURE. 

The Presidential iVddress of Dr. J. A. Venn 
before the Agricultural Section of the 
current year’s session of the British Asso- 
ciation for the Advancement of Science 
deals not with any aspect of the service or 
practice of agriculture but, as the above title 
indicates, v/ith some of the economic factors 
upon which the prosperity of agriculture is 
vcoming to depend more and more in recent 
years. It does not seem to matter how^ 
high or low' efficient one’s production may 
be, it is really, on the other hand, the price 
one’s xjroduce is able to fetch that is the 
deciding factor. This Avould indeed be a 
truism hardly wurth stating were it not 
that in the modern state the j)rices of com- 
modities are not regulated in the w^ay known 
to economists by the interaction of demand 
and supph?^ in a world market but by a 
whole battery of protectionist weapons, both 
ollensive and dehusive, whose result cannot 
be foreseen and which have to be constantly 
changed and adapted to varying conditions. 
It is the story of how Great Britain leaves 
off her laissez faire free trade policy and falls 
into lin<^ with the universal protectionist 
tendencies of the w'orld, to what extent 
this change, of policy has brought relief to 
agriculturists, what the cost has been to 
tiie State Exchequer, how conflicting in- 
terests like those of the home producer, 
manufacturer and the Empire producer, or 
again those of the consumer, middlemen, 
landlord, tenant and agricultural labourer 
are sought to be served, and what a variety 
of purposeful measures of State action 
these liave introduced — it is the story in 
fact of their new economic regime of the 
latest convert to protectionism and State 
control that Dr. Venn unfolds in his address. 
Frankly, . he plays the role of only an 
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expositor ’ and gives ns little more than a 
narrative of tliese developments togetlior 
with a picture of their historic background 
without attempting any criticism of the 
merits or impierfections of the measures or 
olfering any suggestions or alternatives, 
or developing any particular theme or view. 
He alludes, however, in passing to various 
dangers and risks to wliich this kind of 
elaborate artificial propping by means of 
State control and aid may in time lead. It 
is not difficult to see that his sympathies are 
with the old-time free-trade policy and that 
like most British people he looks upon these 
measures as a necessary evil, perhaps only 
temporary in character to give place in 
time to the free play of nature! forces whose 
result will admit of a reasonable amount of 
forecasting and of suitably providing against. 
He quotes the following dictum uttered 
recently by one of the world’s dictators: — 
“ What the situation calls for is the free 
movement of goods, of people, of capital 
and of credit,” and adds that We in these 
islands have more to gain than any other 
nation by such a consummation.” This 
consummation is, we are afraid, a long way 
off, and will like the horizon keep moving 
farther and farther as long as nations can 
set no limit to their ambitions of conquest 
and domination, political or economic. 

In his historic survey, Dr. Venn traces 
the close parallel that exists between the 
remedial measures against the depression 
at various periods including the present 
one and that many mistakes and much 
needless expenditure of money could have 
been avoided if only this parallel Iiad been 
better known. The reKsnlts of successive 
acts of amelioration by tlie State during the 
past are described, such as the wiping out, 
by remission of a big load of agricultural 
taxation, the provisions for the better 
housing, education and health of rural 
workers, the institution of small holdings 
and the provision for agricultural research 
and technical instruction for the farmers. 
Attention is also drawn to the change in the 
farming methods that has proceeded side 
by side with this State actiou , by which the 
British farmer turned from arable farming 
to the more remunerative fields of dairying, 
the production of fruit, vegetable and other 
foodstuffs of a luxurious character. The 
story is brought down to the period of the 
Great W ar and the rigid State control of 
agriculture necessitated by that crisis. Into 
tins, however, the address does not enter, 


for Dr. Venn’s main theme relates to the 
peace time activities of the thirteen-year 
period subsequent to 1922, during V’iiieli 
the new measures of State aid and protec- 
tion have been in full blast. He divides 
those thirteen years into two distinct periods, 
the first one being the period of subsidies, 
grants-in-aids and reliefs from taxation, 
and the second that of the control of home 
iwoduction and of imports accompanied by 
the imposition of protective duties. The 
several measures under the first are duly 
catalogued, their features being only broadly 
indicated, and the monetary gain to a^ari- 
cultnre itemised and estimated. The esti- 
mate is interesting and is as follows : — 
wheat deficiency payments, £ 7, .180,000 ; 
sugar-beet subsidy, £ 2,820,000 ; meat sub- 
sidy, £ 3,300,000 ; milk grants, £ 1,600,000 ; 
small holdings and allotments grants, 
£ 900,000 ; afforestation grants, £ 150,000 ; 
ministry of agriculture and development 
commission, £ 2,500,000 ; tax remissions, 
£ 15,000,000 ; — making up a total of 

£33,750,000. A deduction of £ 10,250,000 
is made on account of payments by statutory 
wages by farmers bringing tlie total net 
gain to British agriculture to £ 23,5001)00. 
The result has been an increase in tlie acreage 
of wheat, a new and prosperous beet sugar 
industry, an increase of 50% in milk cattle 
and so on, all of which msij be taken to 
justify the expenditure incurred by 
new policy. Dr. Venn X)oints out in this 
connection that the chief beneficiaries of 
these grantvS have been the tenant-farmers 
and agricultural workers, but not tlu‘ 
landlords, whose x^osition has continued to 
deteriorate. But the landlord’s wail is a 
familiar cry all the world over, for the 
tendency throughout has been to assist 
the actual farmer, be he owner or tenant, 
and to take little notice of the mere rent- 
collecting owner, and even in England, 
the drastic stex) of State ownership of all 
land with a system of granting land on a 
cultivating tenure has been proposed by 
land reformers. 

The second set of measures comprises the 
restriction of imports, improvements in 
home marketing methods for capturing 
the home market, the enactment of market- 
ing Acts, and trade agreements fixing ex- 
port quotas from foreign countries. The 
increase in price brought about by these 
measures. Dr. Venn estimates at some 
£ 17,000,000 of increased receipts to the 
producer, which added to the gain from the 
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din^ct grants and remissions, brings np 
t]u‘ total gain to agriculture to £ 40,000,000. 
Tn r(‘sp(^ct. of tliese measures too, Dr. Venn 
ref(‘rs to the almost revolutionary break 
with the age-long Eritish tradition implied 
by tlie ])owans granted under the marketing 
Aets, whereby '' co-operation is made 
compulsory”. Mention is also made of 
th(‘ ii’ksome red tape, supervision and 
interference by officialdom which om^ has 
to ])nt up with, not to speak of the p(nalti(\s 
and lines imposed for infraction of the Act. 
All this is no doubt true, but the bulk of 
even th(‘ latest opinion is solidly in favour 
of a continuation of tlu^ various subsidies 
(including tlu» mucli-debat(Hl sugar becd- 
subsidy), the milk ' pools ’ and the va.rious 
otlier measures of State control. The nation 
is evid(mtly quite willing to pay this priec,^ 
for the well-being of its agriculture. 

Tliere is, we cannot help noting, a strong 
under-current of disa])proval of these 
measur(\s running throughout th(‘ address 
whi(*h does litth^ justice to the aims in view 
or the unavoidable difficullhes tliat beset 
tlieir attaiiinumt. Wluui. all is said and 
don(‘, Ibdtish agricultur(‘ cannot adequat<dy 
f(H‘d t}K‘, British peopl(‘, and there wuis a 
time wlum hai*dly a quarter of her food 
reciuirements was produced within her limits 
and it is a W(‘ll-k(vpt war-tiim^ secret that 
during lh(‘ winter of 1017-1 S food st,o(‘ks 
had rim so low that proud and wealthy 
Biigland was peillously m^ar starvation. 
vSiK'li situation, it would obviously be 
suicidal to allow to riumr ami it is not didi- 
cnlt to appr(‘(date the outlook of British 
stati'suum. To enabh' Britisli agriculture 
to support her population out of luu’ own 
resourees if possibl(‘ or supplement by 
Empiric r(‘sour('.(‘s if nc'cessary, is evidently 
tlie obj(‘(*tive ; to gain this (uid all tlu^si'. 
supcThuman. endeavours are bdng made. 
Dr. Venn himself testi(i(‘s to tlu*. results that 
liavc' a,h*(‘ady btum achic'vc'd in tlu^ desired 
nir(‘e1iou. and this should be tlie justilication 
for th(‘ vast sums being (expended for the 
])nrsuit of tb(‘ economic ^ heresit's ’ and the 
unwelcome eii(*.roacbments of the State on 
tlie litxu'ty of the individual. One wishes, 
on tlie othiu’ band, that liere, in India, onr 
own Government would accord to Indian 
agriculture a siiitabh^ measure of similar 
support and linancial hel]). 


Conference of Delegates of Corresponding 
Societies. 

PresiduHi : Prop. P. G. TI. Boswell, E.E.S. 

THE PRESERVATION OF SITES OF SCIENTIFIC 
INTEREST IN TOWN AND COUNTRY 
PLANNING. 

The study of the regional aspects of geo- 
graphy is intimately connected with the 
considm-ation of the safeguarding and appro- 
priate pre^servation of sites and objects of 
scientihe, histoi'ii'al and arcluTological im- 
portan(*i‘ and inter(‘st in the course of town 
and (‘Uimtry planning. In 192 1, Prof. J. Ij. 
Myres discussed the problem of the con- 
servation of such sites and indicated four 
categories of objects worthy of preservation. 
In pursuance of the resolution passed at 
the Conference of Delegates, the Council 
summoned a meeting, the outcome of whose 
deliberation w^as that all learned societies 
should take concerted steps to promote 
legislation wider in scope and more strictly- 
worded than tlie Ancient Alonuments Act. 
Effirmerly the success of efforts directed to 
the preservation of sites and objects of 
scientihe interest was due to the enthusiasm 
of advocates and tlie broadmindedness and 
public spirit of landowners and benefactors. 
While this work will, it is lioped, still con- 
tinmq a large share of po-v^-er is now in the 
hands of the people, wlio must possess 
suiTicient knowledge as a requisit;e for 
useful action. 

How can the Britisli Association, and in 
])articular tlu>. Corresponding Societies, in- 
form the peoph^ and assist them to safeguard 
tlulr national nuunorials f 

Tlie frequent refiuTmces in the public 
press to this and cognate subjects indicate 
tli(‘. people's awareness of the necessity and 
desirability for pri'serving sites and objects 
of sciimtilic interest. The creating of public 
opinion must depend upon making kiiowm 
such, objects and the information regarding 
all such sites is still incomplete. So far as 
Botany or Zoology is concerned no syste- 
matic attempt to compile a list was ever 
made in any country, but by the exertions 
of the Geological Society, a valuable list 
exists- If all the learned societies could 
co-operate in the "preparation of a complete 
list of sites and objects of botanical, zoolo- 
gical, geological, historical and archaeolo- 
gical interest, and communicate their results 
to the British Association, consideration of 
steps to be taken to secure legislative pro- 
tection, -^^111 become easy and effective. 
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There are two aspects of preservation 
which iniglit appear conllictiug. Beauty 
spots and magiiilicent sceneries nnisi alw^ays 
he accessible to the public and must he. 
preserved from tlie encroaches of agriculture 
and industries. These are nature risserves. 
TIktc may be a few' spots ]JOssessing liotli 
scientihe and a?sthetic aspects, as for instance 
the area surrounding Dowme in Kent, and 
wdien the Towm and Country Planning Act 
is applied to this country, there is obviously 
a clear case that the ])ianning should not 
be allowed to obscure the seientiiic and 
aesthetic interest associated wdth Barwin and 
I.ord Avebury. The British Correlating 
Comniittee for tlie Protc(.*tion of Kature 
submitted in evidence before the National 
Park Committee in 1929, a eomprehensive 
list of areas wiiere nature reserves are most 
required. In East Anglia there are a number 
of scenic types not exemplified elsewhere in 
Britain, and the whole place is littered by 
sites of sueli geological and arclueological 
importance that tlie interest in the study of 
Pliocene and Pleistocene geology and in the 
records of pre-historic man has always 
attracted bands of students for study and 
research . 


It may be recalled that in 1797, the dis- 
covery of pala?olithic implements from 
Hoxne near the country boundary of Sulfolk 
and Korfolk led to investigations revealiug 
the great geological and arclueological in- 
terest of the succession of ancient lake- 
deposits and early human industries, with 
the result that Hoxne has proved to be 
unique in Britain on account of the detailed 
evidence that it affords of inter-glacial 
elimatic fluctuations. Another equally in- 
teresting place is the Hipping Valley-system 
north-west of Tpswuch w'hich has yielded a 
series of sub -crag rostro- carinate implements 
and flakes and a succession of human indus- 
tries in the succession of glacial and post- 
glacial deposits. Tlie Derby Road, wiiich 
disclosed an inter-glacial lake-area sindlar 
to that at Hoxne is all but lost to >Scieiice. 

Professor Boswell concludes the address 
with a significant observation that '' Onr 
duty as trustees for the future lies clear 
before us ii only wm adopt the view', that by 
acting now to safeguard sites of scientific 
interest, we are in effect taking steps to 
preserve some of the very title-deeds of onr 
iritellectnal possessions.” 


Chemotherapy of Malaria. 


A T the recent session of the British 
Association, a discussion w'as held on 
the chemotherapy of malaria. Lt.-Col. 
S. P. James, f.r.s., in opening the discussion 
said, ’'The British Empire, with its vast 
malarious territories in the tropics, is more 
concerned wdth the provision of elTeciive 
anti-malarial drugs tlian is any other nation 
in the w'orld. 

''Pntil recently the alkaloids of cinchona 
bark were the one and only effective remedy 
available. These natural products, how- 
ever, are not effective for certain therapeutic 
inirposes, particularly for true causal pro- 
phylaxis, the prevention of relapses and 
the prev^ention of spread. The aim of 
chemotherapy is to find preparations wdiich 
will be effective for those inirposes. 


Tw^o remarkable synthetic, anti-nuda- 
rials, namely, plasmochiii and atebrin, liave 
been discovered and prepared on a large 
scale in Germany and tlieir merits and de- 
fects for the particu.lar purposes mentioned 
are now being assessed in the laboratory 
and in the held. Their discovery has giv(‘n 
a great stimulus to c]iemotherax)eutie w^ork.” 

Lt.-Col. James gave an outline of metliods 
and plans wdiich are being tried or have 
been suggested for extending anti-malarial 
chemotherapy^ research in England, where 
as yet it has been entirely neglected by the 
chemical industry and has received almost 
no financial assistance from Govornmentor 
other sources.” 
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Momordica cochinchincnsis Spj'eng. 



Momordica charanLia Lijiu. 


. PLATE II. 

th(‘ lime is deposited over a cellulose skeleton. In the cells of the hasal li.airs of JII. cochin- 
This brancluHl skeleton shows stratliicati on (Mnensis w'e also find deposit of ealeumi, 
of eellidose also when CaCOg is dissolved in carbonate in a circnlar group (see Tig. 6_). 
(liliite HOT (Fig 5). As in the former species But here lime is not. deposited on a skeletonic 

cvstolitlis occiir in the lower epidermal cells struoture of cellulose and hence they ate 

which are much enlarged in feme‘ as usual. ' conveniently called pscudocystoliths. In the 
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otlier genus of Cucurbitaceju similar deposit 
of lime in the leaves may be found — as for 
example, in the upper epidermal cells of the 
leaf of Cephalandra indica ISTaud, there is a 
considerable deposit of calcium carbonate. 
Such heavy deposits often impart dotted 
appearance on the leaf surface and give an 
impression of gland dotted structure (see 
Fig. 7). It seems that heavy quantity of 
lime (calcium carbonate) is deposited in 
these plants during the process of metabo- 
lism. According to Ilaberlandt'^ the deposit 
of calcium carbonate may be redissolved by 
the plant when the system demands it. 

As mentioned before, lime in the form of 
calcium oxalate crystals is present in stems 
and petioles of Momordica (M, cTiarantia 
and M. cocMneJiinensis), Most of the crystals 
are solitary. They are of rhombohedral 
types belonging to the monoclinic system 
(see Figs. 2, 3, 4, 6, (B), Plate I). ISTiimerous 
other crystals of monoclinic system in the 
form of twin or clustered crystals are also 
deposited in the stem and petiole of these 
species (see Figs. 5, 8, 9, 10, (B), Plate I). 
Twin crystals (star-shaped) and combina- 
tion of mono clinic and tetragonal system 
with crystals of other different structures 
making complex or composite forms have 
also been observed in the petiole of M, 
cliarantia (see Figs. 13, 15). Twin crystals 
are mostly present in the petiole, though 
a few may be found in the stem. The 
star crystals of If. charantia differ from those 
of M. cochmcMnensis in having more pro- 
jected and prominent star ends (compare 
Figs. 8 and 16). The crystals in If. cochhi- 
chinensis are less numerous and smaller in 
size than if. eharantia. In both of these 
species the crystals are completely absent 
ill the roots. In the stem they are more 
distinct and larger in dimensions. They are 
scattered everywhere in the ground-tissue 
and are absent in the epidermal cells and 
very scantily present in the vascular bundles. 

If we trace the crystals of Momordica from 
the petiole to the leaf blade through the 
midrib we find that the size of the crystals 
is gradually reduced and thus the shape is 
not prominent, so much so that they are 
not distinguishable even under the higher 
power of a microscope, hence the term 
“dust crystals” are applied to them. Upto 
half of the midrib these crystalline dusts 
may be traced but beyond that they are 
invisible. 


It is to be remembered that sufficient 
amount of calcium oxalate is manufactured 
in these plants as a product of metabolism. 
Prof. Haberlandt remarks that oxalic acid 
is formed in the plant body as the result of 
a variety of metabolic processes particularly 
in connection with protein synthesis but 
this substance is poisonous to the proto- 
plasm and is accordingly rendered innocuous 
by combination with calcium to form the 
very insoluble oxalate of the metal ; calciurii 
must therefore be present in the plant in 
heavy quantity. According to some Plant 
Physiologists^’^ calcium oxalate wliicb is an 
excretory product may be redissolved by 
the plant when there is a deficiency of calcium 
food. 

I am indebted to Mr. K. Biswas, Super- 
intendent, P.oyal Botanic Garden, Calcutta; 
(Offg.), for favour of his kindly going through 
the paper and making valuable suggestions. 

EXPLANATION. OF FIGURES. 

Plate I. 

A. Cystoliihs froiii the leaf of Momordica 
eharantia {regular shape) and M. cochinchinensis 
(irregular, heteroplanous and branched). 

Fig. 1. Momordica eharantia— zysioXuCu in groups of 3. 
X 280. 

Fig. 2. Momordica eharantia — cystolith in groups of 4. 
X 280. 

Fig. 3. M, cochinchinensis — cystolith in groups of 3. X 232. 
Fig. 4. M. €Ochinchinensis-zy<i\,oX\Ut\\xigxoxsg^ of 4. X 232. 
Fig. 5. A doable group of cystolith showing stratification 
of the cellulose skeleton after calcium o.'ialate is dis- 
solved in dilute HCl. X 232. 

FIG. 6. Pseudocystoliths in the basal cells of a hair of 
M, cochinchinensis. X 232. 

FIG. 7. A calcified upper epidermal cell from the leaf of 
Cephalandra indica, the black clots indicate superacial 
deposit of calcium oxalate. X 232. 

B. Crystals from the leaf of Momordica eharantia 
and M. cochinchinensis. X 1000. 

FIGS. 1-12 from M. eharantia. 

FIGS. 13-17 from M, cochinchinensis. 

FIGS. 1, 5, 8, 9, 10 — different forms of twin crystals (star- 
shaped) of M. eharantia. 

FIG. 13. Deposit of free calcium oxalate upon a crystal of 
tetragonal system. 

Fig. 14. Formation of a star crystal on a tetragonal 
system. 

Fig. 15. A group of crystals combined together. 

Fig. 16. A star crystal from M. cochinchinensis ; mark 
the difference between Figs. 8 and 15. 

Plate n. 

Momordica cochinchinensis Spreng. 

FIG. 1. A flowering branch. X \ n. size. 

FIG. 2. A young fruit with a tendril. X % n. size. 

Fig. 3. A T. S. of a fruit. X I n. size. 

Momordica eharantia Linn. 

Fig. 1. A flo'wering branch. X n. size. 

Fig. 2. A fruit. X n. size. 


^ Dana, E. S., Tex I- Book of Mineralogy, 1905. 

^ Solereder, Yi., Systematic Anatomy of the Dicotyledons, 

Vols. I and 11, 1908. 


^ Haberlandt, G., Physiological Plant Anatomy ^ 1924. 
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Chimera in Pineapple. 

By I. A. Sayed, B.Ag. 
Government Farm, Kumta. 


/\ PI^^EAPPLE plant exhibiting the coin- 
billed cliairacters of the two varieties, 
viz., Queen and Kew (Smooth Cayenne) 
grown on the Kumta Farm (North Kanara) 
was observed recently growing in a plot. A 
critical study of the same was undertaken 
with a view to differentiate the outstanding 
characters and ultimately determine its 
possible origin. The following are the most 
important distinguishing characters in which 
the plant was found to differ prominently 
from the existing two types. 

The leaf margins like the Queen are armed 
with conspicuous spines but the surface 
resembles very closely the leaf surface of 
the Kew which has a distinct brown centre 
along its entire length with green edges. 
The leaf surface of the Queen, however, has 
a uniform reddish brown colour to about 
half the length, the base being greenish. 
The leaf margins of the Kew are perfectly 
smooth. 

The tendency of the chimeric plant to- 
wards the production of ' seed ’ (xdanting 
material) lias been found to be similar to that 
of the Kcav which is a very shy bearer of 
suckers and more so of slips. The Kew 
variety produces on an average two suckers 
but instances of plant producing slips are 
very few and far between. The Queen pine, 
on the other hand, bears suckers and slips 


freely, often xirofusely ; the average being 
four and live respectively. 

The fruit and the crown consisting of 
cluster of leaves resemble very closely the 
fruit and the crown of the Kew, particularly 
in the colour of the ' eyes ’ which is deep 
purple. The contrast lies in the crown 
leaves, the margins of which are spiny like 
the Queen. Tt may be pointed out here that 
at the final stage of ripening of the fruit, all 
the ' eyes ’ not only shownd a perceptible 
increase in dimensions but had completely 
flattened thereby giving the fruit a striking 
resemblance to the fruit of the Kewx 

The foregoing distinguishing characters of 
the plant lead to the conclusion that the 
exposition of the plant in the present form 
is mainly due to the combination of charac- 
ters of two distinct varieties and, therefore, 
it is difficult to determine its right origin. 

However, the only possible explanation of 
this phenomenon is that the present chimera 
seems to have arisen from the Queen so far 
as vegetative characters are concerned, while 
the fruit gives a clear indication of its source 
from the Kew^ And, since these have 
combined in a bud sport, it is reasonable to 
presume that the two types, viz., Queen and 
Kew^, must have arisen from a common stalk 
retaining the potentiality to mutate in either 
direction, i.e., towards Queen or Kew when 
conditions were favourable. 


Man and Woman. 


'y'HE recent work of Havelock Ellis, Man and 
^ WoTnafh which ostensibly sets forth to 
examine the leading characteristics of man 
and woman from the biological standpoint, 
provides an admirable background for the 
exposition of socio-economic xnoblems. The 
fundamental point on which the main 
thesis is developed is that it is possible to 
regard the determination of sex as in- 
dependent of any possible intervention by 
sex chromosomes, and also to recognise an 
essential sameness of sex in all organisms, 
the sexes being due to the action of two 

*“Man and Woman”. A Study of Secondary and Tertiary 
Sexual Characters. By Havelock Ellis. (Eighth Edition, 
Revised.) [Whlliam Heinmann (Medical Books) Ltd., 
London, 1934.] Pp. viH-469. Price IOt. 6r4 net. 


opposed sets of influences, one tending to 
produce the characters called female, the 
other tending to produce the characters 
called male. Apart from the physical struc- 
tural differences, men and women usually 
display traces of dispositions belonging to the 
opposite sex, while it is not uncommon that 
the play of these traits may result in a 
physically homosexual condition. This con- 
ception of men and women underlies 
the doctrine of the entire equivalence 
of the sexes j and the investigation of the 
secondary and tertiary sex characters tends 
to point out that the unequal and unlike 
values are, in all their differences, of equi- 
valent weight. Secondary sexual characters, 
supposed to be the product of sexual 
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.selection, are those obvious characters which 
render the sexes attractive to each other, 
while the tertiary characters which are not 
usually so ohvioiis, and which may not be 
confined to only one sex, are geneplly 
predominant in one sex, such as heig’lit, 
stature, the structure of internal organs and 
the dift4renees of eiido-skeleton. There is 
a complete review of the anatomical features 
and ]>liysiological differences of man and 
woman/ based on the conclusions deduced 
from scientific and statistical investigations, 
and the mass of information contained in the 
twelve chapters devoted to the treatment 
of the subject is simply prodigious. 

The present knowledge of men and women 
can only tell us what they are under the 
influence of civilisation, but cannot tell us 
wTiat they might he or what they ought to 
be ; and even a precise knowledge of the 
degree of their modifiability will not enable 
us to limit the respective spheres of men and 
women. Men are more variable and women 
are more precocious involving greater 
raxiidity of growth and its early arrest ; these 
facts have consequences of wide significance. 
The whole physical and psychic organism 
of the average woman is unlike that of the 
average man, on account of this fact alone. 
Another fact of equally far-reaching charac- 
ter is that the average man diverges to a 
greater extent from the child-type than the 
adult w'oman. It may almost appear para- 
doxical to state that the growth of man, 
iTom about the third year onw^ards, is to 
some extent growth in degeneration and 
senility, through an absolutely necessary 
adaptation to environment, and that the 
human infant presents in an exaggerated 
form the distinctive characteristics of 
liumanity. viz., the largp head and brain, the 
small face, the hairlessness, delicate bony 
system and enlarged endocrine glands. In 
many respects w'omen remain somewhat 
nearer to children than to men, to that extent 
they occupy a higher scale in the line of 
evolution. 

The facts of physical and psychical organi- 
sation of women have a profound X-»Tactical 
bearing on the spheres of activity into wdiich 
they are entering in increasing numbers. 
They are an important industrial factor, 
although a large portion of them may not 
reniain as hfe-w^orkers. Apparently, as 
a sex, they seem to lack both a man’s ambi- 
tion and his disinterested mental curiosity. 
Because of the possible transitoriness of 
their engagements, it is difficult to estimate 


the force and soundness of their disposithin 
to be trained for skillcfl and responsible 
X^ositions. At xm^s^'nt, it is only in Scandi- 
navia tliat women as a sex seem to be 
demonstrating any aptitndi^ for tli<‘ iiU)re 
skilled branches of tecljiiical ■wf)rk a.iid 
obtain eni])loyment on (denial ti*rnus willi 
men. This is largely due to the fact tdinl 
the economy of re])rodiicti()n iindi'r 
improved conditions has given gT<‘ater free- 
dom to w'oinen and confcu'red <ni tluuu ;i 
greater control ot ihoir own <merg:i(’s. Tlie 
activities of men and wa>inen in ail giiinful 
occupations are bound to be('on\e eorn]H‘t it ive 
and their harmonious and wlndesonu' nda- 
tionship must depend iu all sm'li udaiplidions 
ux)on the preservation of tlie riindamental 
and natural constitution of each sex. The 
doctrine of the equality of tho sexes led to 
unregulated industrialism, witli eonsecjnciiCM's 
most injurious to wu)men aiS is r<dleet(‘d in 
the condition of the physical ami nuMital 
health of Avomen labourers. 

It seems fairly certain that women uw 
not going to outstrif) men or (‘V(m to (‘qua! 
them, in the fields in whicli men ar(' <'erfainly 
successful. It is only in one country Ihnl 
they seem to be rising to the most. res]>onsiblc 
type of position and tliat comLtry pr(\s(‘iits 
conditions both unusual and ahnorinal — 
Eussia. 

We have read this book wfith grc‘a.t plea- 
sure. The interest of the book exl.cmds fai‘ 
beyond the limits of: biologi(Mil iini)li<'alion.s 
of sex.. Tlie study of secondary a.ml trudiai'y 
sexual cliaract(‘Ts ()x)ens a n(‘vv' licdd of 
inAmstigatiou of the social and <^(a>iionuc 
X)ro])lems, and their readjiistnienti aiul Itnul 
solution should not be siibordniat(‘d fo 
political doctrines. 

The book is a profound xdiilosophical iven- 
tivseoiithe most fundamental luunau probhuu 
in its varied a.nd complex as])ects, and (lie 
clarity ot vision, scliolairsld].) and al>ovi‘ all 
the total absence of pi'ejudice and coin'i'ii- 
tional formulas which distinguish its pages 
are a contrast to the cornmon-i>lace li1.('raturt‘ 
on the subject of sex. Havelock Ellis is a 
wise thinker and his outlook may even be 
conseiwative, but his contributions to con- 
temporary thought on ]isyclio-x)hysical siilv 
jects are marked by deep sympathy a,iid 
wise scholarslun. His Man and Wonum is 
undoubtedly a great work and stud(‘nts of 
Anthropology, Sociology, Economics and 
Politics will find in it a wealth of information 
such as few books can xmovide. 
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Research Notes. 


The Zeroes of the Riemann Zeta- Function. 

Kiemann conjectured that all the complex 

oo 2 

zeroes 2 ~-s where lie 

I vv 

on the line cr^l. hTo one has proved, till 
now, that the above famous conjecture is 
either correct or false. Extensive calcula- 
tions of numerical kind have, hoAvever, shown 
that the conjecture is true for i lying between 
0 and 300 and that the function has 138 
zeroes in the above interval. Recently, 
Dr. E. 0. Titchmarsli [Proa. Boy. /S'cc. (A), 
1935, 151 , 231] has extended the numerical 
calculations by developing suitable formuhe 
and has found that the Tiiemann conjecture 
is true for t lying between 0 and 390 and that 
all the zeroes in tlie above interval, 195 in 
number, lie on the critical line a=^h He 
has also ])resented some theoretical consi- 
derations on the problem of tlie zeroes. 

]sr. B. X. 


Combined Influence of Electric and Magnetic 
Fields on the Line Spectrum of Helium. 

The effect of crossed electric and magnetic 
fields on the line spectrum of Helium observed 
by W. Steubing {Sitzb. d. IcgL Prenss. A had. 
d. 1935, pp. 1-10) has already been 

described, in these columns (Curr. aS'c?., 
1935, 4, 114). We may now' notice the 
cifect of coaxial electric' and magnetic fields. 
Ihu're are a nurnlxu* of alterations in this 
case also, but tlie breurdening of the Btark 
(dT(H*t components does not o(*,cur. Tlie 
Zeeman eflcMd and an alteration of the 
intensities of the Btark com]K)n(mts are 
observed. 

I. Doublet separation is found only in 
. 9 -eomponents while the ^-components (see 
TTI however) remain sharp and unaltered. 

II. The sharp series shows a sharp 
Zeeman effect. The principal scutes is mid- 
way between tlie sharp and diffuse series 
in its behaviour. 

HI. In the diffuse series we have the 
null component (p and s) due to the magnetic 
field as a new line in place of the intense 
Btark effect pattern, and here the .s*- 
component becomes a doublet. The actual 
Btark components are present in the higher 
series memhers with low intensity, hut their 
positions and relative intensities are as in 
the normal Stark elTect, but the 5*-compo- 


nents all become double. The comhination 
lines produced hy the electric field vanish. 

TV. With an electric field of 45,000 v./cm. 
and a magnetic held of 20,000 Oersted only 
the strongest Btark components of the diffuse 
series are faintly present. But with a 
magnetic field of 10,000 Oersted, the null 
line, wliicli is very strong in the above case, 
vanishes while the normal Btark effect 
components are present. 

The alterations in intensity are less impor- 
tant than in the case of crossed fields. 

T. B. B. 


The Relation between Atomic and Cosmic 
Constants in the Expanding Universe. 

It is now wmll knowm how Eddington has 
tried to bring about a relation betw'een the 
dimensions of: the atom and of the Universe 
in his theory of the fine structure constant. 

Ertel in the SUzh. d. Preuss. Ahid. d. 
Wiss.^ 1935, deduces a relation between 
Einstein’s cosmological constant A, UewTon’s 
gravitation constant denoted by the author 
])y the letter /, the proton mass 7 / 4 , the 
electron mass \vliich is as follows: — 

T 2 


where c is the velocity of liglit, li is Planek^s 
constant and e is tlie eleetronie charge. 
QAiis result is deduced from Einstein's cosmo- 
logical field equations and Friedman's 
differential equations wiiieh represent Le- 
maitre’s theory of the Expanding Universe, 
together with a generalization of an equa- 
tion given by Eddington. 

If Ip and are the de Broglie wavelengths 

of the Tiroton and the electron ( and— ) 

me ' 

resi)ectively, the above equation can be 
Avritten in the more symmetric form 

/ == + t'A 

Witli the numerical values ‘547 xlO"-’^ 
erg sec., c--2 *998 xl0^° cm. /sec*., c=4 *770 x 
e.s.u., m =9 • 00 x 10"-® grm. = 
1*062x10"-“^ grm., ?>4/}vi~1847 and /— 

6*05x10"® dyne cm-./grm.-, ~a (the 

Hubble factor) is calculated on the basis of 
the above theory to be 1 •812x10"^’ sec."^ 
while the experimental ATxlne is 1 -811 xlO"’"^ 
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800 .“^ with an iineertaiiity of 20%. a is 
connected with A by the equation 




where =the 




equilibrium radius of the 
Universe and and aoo are the values 
of a for E tending to 0 and oo. The theory 
gives ao —1 *134- x3-0“^’ sec and aoo 
Xl0~^^ sec.~^. 


T. S. S, 


Passivity of Gold. 

The resistance of gold to ordinary reagents 
and atmospheric influences has been traced 
to the formation of an adherent him of 
oxide on its surface. On the other hand, 
the anodic passivity of gold has been a 
matter of some controversy. Muller and 
Low (Trans. Far. Soe., 1935, 31 , 1291) have 
extended their '' Surface Layer Theory ” 
(Bedeckungstheorie) of passivity for gold 
electrodes. They have examined gold elec- 
trodes, under a reflection-polarisation micro- 
scope, when subjected to electrolysis in hydro- 
chloric acid, taking care to protect the 
electrodes from convection currents. Simul- 
taneous measurements of the current density 
have also been made. The surface at first 
appears dark under crossed nicols, and after 
a certain interval of time during wliich the 
current passes, it becomes bright. Corres- 
ponding to this latter stage when the current 
density falls, a diffuse layer of crystalline 
deposit is observed. The results show that 
gold exposed to air becomes coated with an 
oxide layer which is removed during anodic 
passivation in concentrated hydrochloric acid. 
An adherent film of the metallic salt now 
takes the place of the oxide layer. Discharge 
of 011“ ions at the anode can give rise to a 
' secondary ’ oxide film. When the solu- 
tion is well stirred the film of the metallic 
salt is easily disturbed. The natural oxide 
coating on gold is very stable and dissolves 
only in strong (5isr) hydrochloric acid. The 
' secondary ’ layer produced during anodic 
passivation is much less stable and disappears 
quickly even in dilute, acids. In 5E' hydro- 
chloric acid, the ' secondary ’ layer formed, 
is dissolved out even during the passage 
of the current. The oscillations in current 
density when electrolysis is carried out are 
due to the alternate formation and dissolu- 
tion of the film. The work of Muller and 
his co-worker brings out the close analogy 
between the behaviour of gold and of other 
metals less ' noble \ 

M. P. V. 


The Effect of Magnesium Deficiency 
on Crop Plants. 

The response of various crops to a deficiency 
of magnesium in the soil is described as the 
result of experiments conducted at the 
Massachusetts Agricultural E xper imental 
Station by A. B. Beaumont and M. E. Snell 
(J. Agri. Res., 1935, 50, ISTo. 6). Plants 
sensitive to magnesium deficiency developed 
characteristic physiological symptoms which 
have value in diagnosis. Chlorosis of the 
older leaves developed in the intravascular 
tissue. In the leaves with parallel veins this 
produced a striped appearance while in 
plants with a netted venation, a mottled 
pattern was produced. Curliug of the 
leaf margins and marked necrotic areas also 
appeared in certain plants. Buckwheat and 
spinach were most affected, and turnips, 
mangels, corn and tobacco considerably so. 
The small grains, grasses, clovers and 
potatoes were only slightly affected. The 
addition of magnesium sulphate to the soil 
increased the percentage of magnesium in 
the plant or portions of it, the increase 
being greatest in the plants which were most 
affected in yield or appearance by a magne- 
sium deficiency. It appears that to avoid 
magnesium deficiency a soil should contain 
from 30 to 40 parts per million of ea.sily 
replaceable magnesium or 60 to SO pounds 
per acre. 

A.K. Y. 


Pollination Studies in Toria and Sarson. 
Crop improvement work relating to the 
two most im^portant oil seeds of the Punjab 
viz., Toria (Brassica najms L. var. Dicliotoma 
Prain), and Sarson (Brassica eampesiris L. 
var. Sarson Prain) with particular reference 
to the special features of their polliriation 
undertaken at the . Lyallpur Agricultural 
College by Ali Muhammad is described 
(Indian J. of Agr. Res., 1935, 5 , Part II). 
In both crops, cross fertilisation appears 
to be the usual method in nature chiefly 
through insect agency. Attempts at selfing 
under bags yield very poor results ; in the 
six years’ trials on the average only 12*3 
and 20 -3 per cent, respectively formed pods 
and many of these were not normally deve- 
loped. The high self-sterility is surmised 
to be due not to external causes alone but 
internal causes also such as self-incompati- 
bility, The explanation is suggested that 
the self -pollen is subject to an inhibiting 
action by the stylar tissue which makes it of 
slower growth than foreign pollen. Th^ 
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observations also indicate that the inhibiting 
action is not equally effective in flowers of 
different ages, the secretion responsible for 
the action being produced actively between 
one to two days before and after flowering. 
Inbreeding and pure lines being thus of no 
economic value, group breeding has been 
resorted to and considerable improvement 
is reported to have been achieved already 
by mass-selection. It is stated as the result 
of hybiudisation studies that self-fertility 
behaves as an inhibited character indepen- 
dent of the colour of the seed and that self- 
compatible brown seed plants have been 
evolved. 

A. K. Y. 


Spiral Structure of Chromosomes. 

In three papers of the July number of the 
Froceedings of the Royal Society, London, 
0. D. Darlington has described the detailed 
spiral structure of chromosomes in the several 
species of Fritillaria, and has deduced 
certain generalisations regarding the internal 
mechanics of chromosomes. The first paper 
[Proe. Roy, Soc, Lond,, (B), hTo. 807,’ 33], 
may be regarded as the general part where 
the broad features of spiral structure are 
described. The meiotic chromosomes possess 
both the major and the minor spirals and 
the first meiotic telophase, the major 
spirals relax to form relic spirals and 
by further expanding their loops form 
siiperspirals. The minor spiral does not 
relax. In the ensuing prophase the 
chromosomes contract and the relic and 
super-spirals disappear. The second meta- 
phase chromosomes show similar spiral struc- 
tures. During somatic mitosis only the 
minor spirals are present. The metaphase 
chromosomes show the threads very com- 
pactly coiled, while during the resting stage 
and during the later stage the threads divide. 
The nuclear cycle in mitosis sliows that older 
coils are generally uncoiled externally while 
new coils are formed internally. In this 
respect prophase is a continuation of telo- 
phase and not a reversal of it as is usually 
supposed. The usual interpretation of the 
split nature of the metaphase and. teloirhase 
chromonema are regarded as inconsistent 
with the spiral structure and with genetic and 
cytogenetic data. Several general assump- 
tions have been made the chief of which are 
that the spiral arrangement is determined 
by a compensating molecular change, that 
there is a hysteresis or lag in the adjustment 
of the external form of the chromosomes to 


its internal molecular stresses and that paired 
chromosomes and chromatids on this account 
develop a relational coiling ”. 

In the second paper [Proc. Roy. Soc. Land., 
(B), No. 807, 59] a special study of the 
meiotic pairing in Fritillaria has been made. 
Pairing in tliis genus is incomplete and is 
liable to fail in parts attached to tlie nucleolus 
and the unpaired parts become relationally 
coiled. In fifteen species, pairing is inter- 
rupted very early and is tlierefore confined 
to the proximal regions. This leads to 
the localisation of chiasm at a. The interrup- 
tion of pairing is presumed to be duo to the 
division of unpaired parts. 

In the third paper [Proc, Roy. Soc. Lond.^ 
(B), No. 807, 74] the relationship between 
chiasmata and the relational spiral is dealt 
with in detail. Three species of Fritillaria, 
F. Elwesii with intermediate localisation, 
F. Meleagris wuth extreme localisation, and 
F. inqnrialis with free distribution, have 
been studied. In the first two species the 
pairing is incomiflete wliile in the last one 
it is nearly complete. Chromosomes remain 
associated at diplotene stages by chiasmata 
in the paired regions and by relational 
coiling in the intercalary unpaired regions. 
This can be understood if it is presumed 
that coiling occurs throughout the chromo- 
somes but is replaced by chiasmata in the 
paired regions. In most organisms this 
replacement is nearly complete, but in 
diploid organisms with localised cliiasmata 
and in triploids, coiling survives. 


Dominance in Poultry. 

A PRELIMINARY report of experiments of 
K. A. Fisher intended to throw light on the 
nature of dominance observed in certain 
well-marked breed characteristics in 
domestic poultry has recently been published 
[Phil. Trans. Roy, Soc., 1935, 225 (B), 195]. 
The paper gives detailed data for the three 
factors responsible for crest, polydactyly and 
barred plumage. 

The belief of Darwin and earlier writers 
that hernia was connected with the crest 
was abandoned by geneticists early in the 
20th century on inadequate evidence but 
from his experimental data he has been able 
to conform completely with the view that 
crest and hernia are due to the same gene. 
This view also explains other significant 
features in the data ; notably the complete 
absence of grown birds showing hernia 
without crest and the linkage relations with 
the Polish comb and with Pile. 


268 


CURRENT SCIENCE 


[OCTOEEL^ 1935 


Polydactyly wlien introduced into the 
wild jungle fowl is a typical example of the 
mutations with intermediate heterozygotes 
in which dominance is absent. The hetero- 
zygote is distinctly variable and occasionally 
overlaps the normal homozygote. 

Barred plumage is more nearly a recessive 
than a dominant mutation ; the heterozygous 
males are more like the wild than like the 
barred homozygotes. The barred hen when 
young is indistinguishable from the heterozy- 
gous male. The barred mutation thus intro- 
duces a sexual differentiation and when this 
sexual differentiation does not exist barred 
may be described as a dominant. 

The three factors reported in this paper 
bear out the suggestions that the supposed 
dominants ” found in domesticated breeds 
of poultry show distinct lack of dominance 
when introduced singly into a wild strain. 
Any dominance shown by them in breed 
crosses must be due to modification during 
the period of domestication. 


The Development of the Vertebral Column in 
the Haddock {Gachis (eglifinus), 

In this contribution to our knowledge, a 
set of new observations is made on the 
vertebral column of the Haddock by A. J. 
Faruqi {Proc. Zool. Soe. Lond.^ Part II, 
1935, 21). The perichordal sheath forms 
the centrum of the vertebra in Gadiis unlike 
in Herring where the notochordal sheath 
participates in it. The basi-occipital re- 
gion is a composite structure incorporating 
in it an ' intercalary ’ neural arch. As 
opposed to the tetrapoda, the posterior 
zygapophyses take their origin from the 
centrum itself. Oonhrming the observa- 
tions of Stannius, it is noted tliat tlie spinal 
ganglia in the trunk region become divided 
into two, — an upper accessory ganglion and 
a lower spinal ganglion and these two are 
connected together by a (commissure. 


On the Post-Embryonic Development of the 
Respiratory System of Hialenrodes dissimilis 
(Eomoptera, Aleurodidce), 

Besides Fuller's pioneer work on the post- 
embryonal development of the tracheal 
system of termites, not much work has been 
done on this important problem. M. L, 
Boonwal gives iis an account of the post- 
embryonic development of respiratory system 
in Bialeurodes (Quart. J. Hicr. 1935 
77, Part 11', 605). The author points out 
that the number of spiracles in the nymphal 


instars is 1 and l]w tracheal sysiein 
consists of ipaired ventral- and dorsal- 
longitudinal trunks, dhvc-like braiicht\s arise 
some of which of course atrophy, — the liual 
numb(‘r being 156. 


Larval Stages of Trilobites from the Middle 
Cambrian of Alabama. 

C. G. Laliokkr’s ( Jour , o/ Palw . o ,. 9, 
No. 5) observations on tlu^ Tiilobite Fossils 
from Alabama show a scrdcss of cliaiig(‘s in 
the larvic specially in thi^ protasids stage" 
not noticed liitlun-to — th<^ iiiost important 
being the appearance^ of <\y(^s lal.er than 
the facial suture, pal])ebi'al lolu'S and free 
clieeks on the dorsal side — instead of niigral - 
ing from over the margin from vHMitral 
side, as formerly snggest.xMl. This spon- 
taneous generation of tlu^ (‘yes on tin* l‘rc(‘ 
cheeks se(‘ms to dev(dop during somi' critical 
moult which takes ])lace in. some trilohilcs 
earlier tlian in otlu^rs. ^Secondly, tlK‘ migra- 
tion of free cheidvs from an <‘arly a-ntmaor 
position to a late lateral position indicates 
that during the protas])id stages the c(*plialoii 
is of the proparial ty p<g whewt'as it bt‘eoini‘s 
opisthoparial in tlu^ meraspid and ludaspid 
periods. These observations suggt'sl that 
the appearaiK'.e of (‘.yes in a lat<‘r stag(‘ was 
in the nature of an '' adaptational (‘oiitrol" 
as a r(‘sult of t]i(‘. existamee of ])o(li larva* 
and adults under aphotic or nearly apliolic 
conditions. 

(h W K. 


Paleozoic Foraminifera, their Relationships to 
Modern Faunas and to their Environment. 
Our knowledge*, about paleozoic foramini- 
fera was usually conliiu‘d 1,0 tlH‘. study of 
fusulinids. Ini])r()ved t (‘clniicpM* and iiiicu- 
sive collection in recemt timers hav(* lawaailcii 
a large foraminiiVral fauna tlironglioiit (lu* 
paleozoic. The devedopnKvnt, of tlx* group 
indicates that the. earliest types had ehilinoiis 
tests. -During the m‘xt stage tli<*r(* was 
attachnumt of various foreign ])arti(d(*s to the 
chitinous test. Tin* up])er eambriaa foi'iii-- 
Sj)irillina — indicates that tlu* (‘arliest fora- 
minifera were* tubular aud ('onsistcol of an 
early prolocuhim. Latcn* on the forannnilera 
devedoped an elongate undivided <di;mib(‘r 
often coiled about itsedf in one* plants 
Foraminifera with calcareous tests liavt' 
not been reported till earboniferons tinit'S 
and this suggests that the primitive forms 
were predominantly arenaceous. At present 
the arenaceous forms occur in various 
habitats but most commonly in waters of 
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medium deptli in temperate regions. In rise to calcareous tests. I"rom these observa- 
waters where calcareous materials are abuu- tions J. A. Cushman {Jour, of PaUeo., 9, 
(lant, the chitinous cement which would hold No. 3) suggests that calcareous foraminifera 
the foreign particles on the test would be developed later and had a limited habitat, 
converted to calcareous substance tlius giving 0. P. K. 


The Yeravas of Coorg. 

By Eao Bahadur L. K. Ananta Krishna Iyer. 

Inlrod't^clioH . — Tlio Vercvcs are a,borigim‘s on the fail loi* and the mother’s side. The Yerava 
of Wyiiad, one of the taluks of vSouth Malabar, adults have no voice in the choice of a maid for 
fromhvliich they gradually spread to tlie forcjsts wife. It is generally their parents who negotiate 
of Soldi i boorg. Tliry arc‘ rarely found in tlie for the marriage of their sons. When a young 
nortliorn division. They are the lowest of the man has reached the marriageable age, and a 
jungle tribes of ('oorg. They appeal* to liave suitable girl is found, his parents and the head- 
been, from a remote period, in a servile relation man of tiie tribe'*' {Kanaladl) take the tCdi or 
to the Betid Kurumbas. TTiey are now scattered marriage badge, a sddi^ and all the articles ne- 
all over the villages of the two Nads of Ponnampet cessary for their food to the hut of the bride-elect, 
and Srimangala, ^ . . They pi*cparc the food, light an oil lamp filled 

Internal SiruHurc of the Tribe and Jlahltat . — with cocoanut oil and offer sacrifice to their gods, 
There are four endogainous groups, ati., the Kuitathamma and Gidikan along with cocoanut 
Fanjiri, the Fania, the Badava. t\\c K a gl and banana. Some rice also is placed in a sieve. 
Yeravas or Karaite. The Panjiri stand liighest The maid’s Kanalddi asks them the object of 
in the social scale, and tlie Kagi, tlie lowest, their visit. The young man’s Kanalddi replies 
because of their habit of eating crows {Kay} Kagi). that they have come to propose the marriage 
Tlie Fanjiri Yeravas are divided into two sub- of their daughter to the young man. The girl and 
groups, vi::., Jppnmale Yeravas and Karatfl tlie young man’s names are also given. Then, 
Yeravas. The former are said to have immi- the Inide’s Kanalddi says in the presence of the 
grated from Jppuynale, wliich is situated beyond gods and those assembled, that they are prepared 
the Manantoddi river ; and are generally found to give tlie maid in marriage to the young man. 
in Srimangala and Ponnampet Nads ; and tlie She is brought to the pi'osence of tlie parties 
latter in Karaliiniale, near Bythor. Though assembled. They then pray to their gods to 
they belong to one and the same group, yet there help them in tlie celebration of the marriage, 
is no intermarriage between them. Fanjiri The Kanalddi of the bridegroom-elect ties the 
Yeravas have come from Mysore. The Badava Idli round the girl’s neck, and gives the sddi to 
Yeravas who are mostly found in Mysore near her with one hana (three annas). The parties 
lleggadadevcinakote, are rarely met with in sit together and partake of the food already 
C/Oorg. There is no inberdining and intermarriage cooked. ']?he maid’s Kayialddi fixes tlie date ot 
between these two classes. Tliere is also not marriage {Mangala Kurippu). Generally the 
much difference between the Fania and Karatii betrothal takes place a month before tlie marriage, 
on the one side, Fanjiri and Badava on the other, to the celebration of which the Kayudddls on both 
The Fanias and Panjlries neither interdino nor sides must consent. If the bride’s party cancels 
intermarry. A Fanjiri can become a Fania but the betrothal, they have to pay the expenditure 
not vice versa. incurred by the parents of the bridegroom-elect. 

Tlahiiaiinns . — Tlie Yeravas live in. thatched If the fault is due to the indifference or neglect 
liuts. The walls are made of bainlioo reapers, of the bridegroom’s party they should forfeit 
interwoven and plastered with mud . They never everything given to the bride-elect, 
build a house with mud walls because of their Marriage Ceremonies . — On an auspicious day 
migratory habits. Kretiuently they run away before the celebration of the marriage, the rela- 
without provocation from their old masters to fives of the bride and bridegroom assemble in 
some distant places in the forest and on settling the respective families. Chapras are erected 
down under another hindlord, they proceed to with ten or twelve poles in front of the houses of 
build a fresh hut. Their dwelling places generally both the bride and bridegroom. Pigs or fowls 
have a veranda of about 10 feet square. Walls are slaughtered. Ancestors are worshipped, 
are half built all round. Their fire-place is on Parties assembled are treated to a feast. The 
one side. They have a small pit to pound paddy night is spent merrily by the beat of drum and 
in. Their domestic vessels are mostly earthen the tuning of pipes for dancing. On the day of 
pots and dishes. The latter are used for taking marriage the young man is bathed, neatly di'essed 
food. They rarely use copiier or brass vessels. and adorned, and is conducted to the marriage 
Before the^ occupation of a newly built house, in procession. He is seated on a tripod afoot liigh. 
the Yerava worships Kutiathaiyima, their chief A lamp is lit before him. His mother and other 
deity and (a*^ demon) with offerings of rice, married women throw rice on him as a token 

cocoanut, toddy, banana and fowl, with the of blessings, and give him a present of a few 
prayer, “ O ! Divine Beings, by your grace 

we have built this hut ; keep watcli and ward — - ^ ^ 

over us and our familv.” Die name Kaualadi m Wynad and Coorg is applied to 

Beirothal. — Cross-cousin marriage is in vogue a class of men who act as “Oracles”, “Fire-walkers” and 
amongst them. The Yeravas avoid all relations “Devil-dancers”. 
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annas. Tlien follow otliers, after which the 
members assembled tliore are sumptuously enter- 
tained. In tlie evening the bridegroom’s party 
start in procession to the family of the bride- 
elect so as to reach it before day-break. They halt 
near the residence of the bride-elect. The bride’s 
party welcome them with light refreshments and 
toddy. They are conducted to tlie marriage 
booth in front of the hut of the bride-elect. tVs 
the bridegroom-elect enters the booth, an elderly 
woman of the family washes his feet, for which 
one liana is paid to her service. He is then 
seated on a tripod. All the gods of both parties 
are served with parched rice, cocoanut and 
bananas. The bricle and bridegroom are a,sked 
to stand together, and the gods are invoked to 
witness the ceremony and to bless tliem when 
the assembled guests throw jice and give them 
presents, varying from three pies to three annas. 
The KanaUuU asks the bridegroom to grasp the 
hand of the bride. The guests assembled there 
are treated to a feast, after which tlie bridegroom 
and his party with the bride return to his hnt. 
Just then the bride’s mother or some elderly 
woman stands at the gate, when the bridegroom 
gives her eight annas and I’ecpests her permission 
to take the girl. In the family of the bridegroom 
the same formalities are gone through. The 
bride touches the feet of everybody as a sign of 
obedience and respect to the elderly members 
who give some presents of coins which become 
her pocket-money. The Kcaialadi comes on the 
fourth day. The bride is bathed, drcvssed and 
adorned in her best. She performs the (htmjap uja 
and brings water to the hut in a few pots. She 
is then dressed in a new sddi. After a sumptuous 
meal the guests disperse. There is no special 
ceremony for consummation which takes place in 
the bridegroom’s hut after his retuin with the 
bride. The married couple again go to the 
bride’s family, stay there for a few days and then 
with the bride return home. Thereafter they 
live as husViand and wife. 

If the parents are unable to meet the exjiense 
of the ceremony, they connive at the young 
persons making friends, and the girl one day 
elopes with the young man, and remains in 
the forest for a few days, and tiien the girl returns 
to tier hut. She is not allowed to enter it. Her 
parents inform the villagers who assemble to 
enquire into the matter. Tlie Kanalddi conies. 
The couple confess their guilt, and pay a fino of 
a rupee or two, when they are condoned. The 
(fdZi-tying takes place. Tliey become husband 
and wife. These formalities cost five rupees, 
while the marriage ceremony requires twenty-five 
rupees. 2V man can have more than one wife. 
The first wife has no special x^idvileges. Concu- 
binage is also allowed. Widow marriage is in 
vogue amongst them. On the day fixed for the 
marriage ceremony the man goes to her hut 
with his friends and relatives, invokes his gods 
for blessings, and ties a fdli round her neck, and 
gives her three annas. Thereafter they become 
iiusband and wife. 

Adultery and Divorce. — Adultery and divorce 
are current among them. When, a woman com- 
mits a.dnltery with a man, and when that is 
known, a meeting of the tribesmen is called for 
to enquire into the matter. When it is proved 
the delinquent has to pa.y a fine of one to ten 
rupees. Sometimes he is compelled to marry 


liei* after payment of the marriage expenses for 
which he is re.sponsible. A man can divorce his 
wife at his will and pleasure, when he simply 
takes her to her parents and says that lie doe’s 
not want her. JJiis is the ordinary form of 
Xirocedure. Sometimes tJie husband in a fit 
of X) revocation sends her out of the house, saying 
that he does not want her, and that she can go 
where she likes. 

Preynancy. — When a woman is x^regnant her 
parents visit her during the seventh month, give 
her sweets and stay with her for a day or two, and 
then take her to their hut. 

Delivery and Child-birth. — The Yeravas put xip 
a temporary hut for the delivery and conhiie merit 
of their wminen. When a, woman suffers from 
pains of child-birth an elderly woman of the 
family — usually her motlier — acts as her nurse. 
Soon after delivery, the mother and the baby are 
bathed in warm water, and this is continued 
during the period of uncleanliness. Soon after 
delivery, she is given a decoction of cumin seeds, 
ginger, asataT.ida, and fed with rice kmiji. The 
pollution is for eleven days and she bathes on 
the twelfth, wlien the naming, feeding, and 
cradling formalities are gone through. She con- 
tinues to be in a state of uncleanliness for a period 
of forty days. 

./Y/->aiZ?/.--h'amily is patriarciial. In the ab- 
sence of children to a man, he can adopt a boy, 
below twelve years of age. The Ka-nalddi comes 
and the boy is bathed and dressed in new clothes. 
Their gods are worshixiped with offerings of rice 
puddings, cocoannts and bananas. Tlie Kanalddi 
holds the boy’s hands and says that henceforth 
he is the son of so and so ; “let the gods wlio are 
invoked bear witness”. lie hands over the boy 
to the x>erson who adopts. 

Every adult member of the family sliould 
work and earn his daily bread, unless he or she 
is sick, old and infirm. Not even one cent, 

of the Y'erava x^opulation owns lands. They 
are all coolies. An Yerava will preserve nothing 
for the morrow. He wants everytliing fresh. 
The family — both husband and wife — goes to 
work, and each member gets food and paddy as 
wages. Tlioy bring the paddy, and the woiritan 
X>ounds only as much of the paddy as the family 
requires for the night’s consumption. The man 
will sit near the lire or in tlie moonlight during 
the dry weather beating his drum and singing. 
The boys and girls dance, sometimes the woman 
also joins the dancing party. At the time of the 
harvest and on full moon days the drumming 
and dancing will last throughout the night. 
They never use a lamp in their huts. Often a 
Yerava feels reluctant to work. He does not 
care for the urgency of his master. He will quietly 
walk with his wife into the jungles in search of 
honey, fruits, roots or fish. (lenerally the wife 
cooks the food. But there is no objection if 
the husband joins her. 

Tribal Orga.nisation. — The villagers assemble 
together at a certain place once in a, year, the main 
object of which is to offer prayers with sacrifice 
to the spirit of the dead. The meeting continues 
for three days. Every family has to bring rice, 
cocoanut, toddy, etc. First they enquire into 
and discuss about cases of adultery, divorce, 
elopement, etc., if any. The Kanalddi presides 
and decides such cases. TJien the deities and 
the names of the dead are propitiated with rice 
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puddings, cocoanut, toddy and fowl. The 
KayiaJddi jierforms the rites, sings songs in praise 
of the sanity and powei-s of tlie tribal deities 
KiUtathamma , (hiUkan, KuUichathan, and the 
dead heroes who liave done great deeds such as 
killing tiger, driving away demons and other 
spirits. VVlien this is over they eat and make 
merry. The Yeravas have their own pipes and 
drums, and bring as many sets as they can afford. 
Young men, women and children join together 
aiifl dance in a circle to the piping and boating 
of drums, idiis continues day and niglit. It is 
chiefly in tliis '' Pandalata ” that women (other’s 
wives) and grown-up girls are enticed away by 
men. They (juietly slip away at night and seek 
their abodes in the fm*est for some days or go 
away to distant villages wliere they live as man 
and wife. Those wlio escape into the forest 
return in a day or two. The Kmifdddi fines 
them, compensates the husband of the woman 
by payment of a few rupees. If tlie fine is not 
paid, the culprits will be expelled. Nobody 
dares to go against the judgment of the 2< cniaJddi. 
His post is hereditary. 

Sorcery mul Witchcraft . — They believe in magic, 
sorcery and witclicraft like the jungle tribes. 
Spirits and (lods ai-e believed to enter into the 
body of Kanalddi or some other person appointed 
by him. The spirit or the God will speak through 
the man, give information of the past and 
prophesy. They believe in the potency of evil 
eye. All kinds of disease are brought about by 
tile evil spirits or demons, and the gods of the 
Panchamas to obviate which talismans, enchanted 
threads and certain beads are worn by them. 

They practise sorcery. The sorcerer draws the 
picture of a demon with rice powder and to make 
it api^ear fearfid to look at, he puts powders, 
coloured red and black, iiere and there, and keeps 
cocoanut oil lamps. Bamboo sticks about a 
cubit long are sharpened at one end pointed like 
a pencil. Clean cloth is tied at one end, and 
then it is dipped in the oil and lit. This is the 
lamp used on such occasions. Beaten rice, etc., 
on plantain leaves is kept at one side. The sick 
man is made to sib before the leaves. The 
sorcerer with coloured water in his hand begins 
to utter his incantations and finally kills a fowl, 
after sprinkling the water on it. 

Tn case of exorcism by dance tlie sick man is 
made to sit in the centre, and is decorated with 
flowers and bunkum. The sorcerer and his subor- 
dinates beat their drums and dance ro\md the 
man singing peculiai* songs. Sometimes the sick 
man if he is believed to have been possessed by a 
spirit, is beaten wdth a cane. He then runs ; 
the. sorcerer takes him to a tank or river and 
makes him dive and come out. He (sorcerer) 
gives him new clothes to wear. The spirit is 
then suppose<i to have left him by this time. 

RelUjion . — Their gods are Kuttathaimna and 
Kali who are believed to reside in a place near 
Kutta, a small town between Coorg and Malabar. 
Chdmundi and Kdveri Amma are their chief 
deities. 

The routine form of worship is as follows. — The 
Kanalddi keeps rice, cocoanut, etc., in a neat 
place, lights a cocoanut or a castor oil lamx) and 
stands before it, facing the sun, and prays to God, 
requesting Him to grant what the worshippers 
want. They keep no image, but plant a I'ough 
stone under a tree to represent their GuUkan. 


At Kutta their chief Goddess Karhigali or 
Kuitathamma is represented by a stone. They 
offer toddy, a fowl or two with prayers when they 
worship. They worship Ganga (water goddess) 
during marriage ceremonies. They observe all 
the Coorg festivals and those of the high class 
Hindus, namely, 

1. Makara. Saukramana in January. 

2. Sivarairi in February. 

3. Gowri and Ganesa in September. 

■L Kalinnihurta in September (Coorg festival). 

o. Kaveri Saukramana in October. 

0. Hutrl in November or December. 

The Yeravas have a Karingall mutt in Wynad. 
Some go there as pilgrims. They fast during 
Kuttalhainnia festival iu February. * This festival 
lasts for seven days. Tliey do not worship rocks 
or trees, but plant rougli stones under a tree to 
represent their gods and riemons. 

The fields ai-e believed to be Jiaunted by devils, 
for which they offei* sacilfice. The Kaiudddi 
conies to Kutta duiing the Karingali festival. 
He is the final authority on all religious disi)utes 
and on matters connected tlierewith. 

The Yeravas worship tiie iMother Earth, the 
river Cauvejy, Lakshnianalhirtha and other 
springs. Before commencing to dig a well they 
consuit their x^nest and sometimes they sacriilce 
fowls and offer cocoanuts. 

Funeral Customs. —The dead are generally 
buried. The dead body is washed and covered 
with a. new white cdoth.* it is then covered witli 
earth. Some rice and milk or if milk is not 
available, cocoanut water are x:>oured into the pit. 
Some rice and wader are also placed close by. 
On the eighth or tenth day the funeral ceremony 
is performed. They call it Kake Pile (bali) and 
keep food for the crows. The hut is smeared 
with cow dung. All bathe. The Karanavajis — 
all the dead — are offered food, mea.t and toddy. 
The Kanalddi calls upon the God and the Sun to 
give a good place to the spirit, of the dead, and 
protect the living members of the family. The 
closest relations keep i.he offerings outside tl.e 
hut for the departed soul. If crows do not eat 
it at once, the members of the family think that 
there has been something wrong, and also infer 
tha.t gods a,nd the departed souls are angry wich 
them. Often they x)<?Horm the ceremony again 
on another day. 

Occupation. — The. chief occupation of the 
Yerava.s is agriculture. They have no lands of 
their own, but woi*k for wages. They select 
auspicious days for x^ioughing, sowing seeds, 
transplanting and i-eaping. They also know 
which rain is the best one for each crop, and 
some foretell by the commencement of tlie rain, 
the year’s crop. They perform no ceremonies 
either at tlie beginning or at tlie end of the agri- 
cultural operations. But like other agricultural 
communities they worshii^ the implements, 
bullocks and the like. 

Prcedial Slavery . — Prfudial slavery in Cooi'g 
differed only in a few respects from that in the 
districts below the ghats. The members here 
were condemned to this state of servitude and 
were in a complete state of degradation. Tliey 
belonged to three classes, one below the other ; 
and all belonged to the lowest grade of society. 
Three to five members were owned by a proprietor 
of a small estate. Though they were not treated 
with severity, the general conditions of their 
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service subjeetctl them to "I'cat luirdsiiips. They 
were rarely sold, but were frec|uently given as 
security foi* the money borrowed. This was the 
most general mode of transferring the usufruct, 
and one, above all others, likely to produce the 
greatest wretcliedness. The mortgagee liad the 
beneRt of their services for tlic time being, and 
this was considered as equivalent to the interest 
for the sum advanced. Tlie}^ ai-e now free. ^Jdic 
state of piwdial slavery here described is to some 
e>:teiit similar to that of tlie rural vassalage yet 
known in Poland and parts of Russia. 

The ]>ra'dial servants of the agricidturists were 
obliged to perfoiun the work of the C’irca?'. The 
servants of every ryot wei’c at the disposal of 
ilie Circar, and their service given as a matter of 
right which was generally admitted . Each culti- 
vator had to supply a certain number in pro- 
portion to his means, and the Parpnity of the 
Nad was entrusted witli ah ai*i*angemerits regard- 
ing tliein. Each Nad had to furnish a certain 
number of labourers for work. This requisition 
extended also to the Nads below the ghats. 
The body of labourers thus ahvays collected was 
generally employed at the Capital, (Mercara), 
whore works of some kind or other were constantly 
undertiiken. No compensation was giAum to the 
owners of the servants thus employed ; because 
it was termed KivJtee or voluntary, and conse- 
<|uently the servants got no wages. They were 
fed by^ the Circar during the period of work. 
This system pressed hard on both masters and 
sei'vants, pa! ticula,rly the latter, who felt and con- 
sidered it a serious evil. There were numerous 
othei* instances in which labour was supplied to 
tlie Government without any remuneration. 


Social Status . — Tlie Yeravas avoid the food 
cooked or touched by the Muliammadans, 
Panchamas and others v^ho eat beef. Tliey eat 
food cooked by the members of the other castes. 

Appearance, Dress and Ornaments . — Tlie Yera- 
vas are diminutive in stature. Theii^ complexion 
is dark, and their wliole appeai-ance carries 
with it an air of wretchedness. Their garments 
consist of a loin clotli, and tliey wear no liead 
gem*. The hair is tied into a knot on the top oi 
the lieacl, wdiich gives them a wild and .savage 
aspect. Those who have obsei'ved them confirm 
tha.t tliey pos.sess tlie Negroid cliaracteidstics 
with thick lips and compressed nose, though 
both features liave been considerably effaced. 
Their curly Iiair is very much softened by combing. 

Conclusion . — The Yeravas have very much 
improved of late. Both men and women ai-c 
liard working, and they arc therefore in great 
demand in cotfee estates, ^idiey are not reliable, 
and the contact v/ith estate coolies and niaistries 
has spoilt their simple liabits and made them 
adepts in cunning and cheating. They often 
decamp from their bamboo liuts in the jungle, 
and travel with kin unobserved in one niglit 
out of reach of tlie pursuer. They often run 
away with advances, ami extend their wander- 
ings to Wynad, and on their return they easily 
find new masters witli little or no chance of 
discovery especially when employed in CYorg 
houses during the working season. They conform 
as much as practicable to the mode of life and 
worship of the Coorgs. Like the Kurumhas 
they are clhefly found in Kigga,tnad and Yedalknad 
taluks. 


Science Notes. 


Sonie Observations on the Thermal Structure of 
Cmnuliforni Cloud-: — R. (L Veryard. {Indian 
Mcteoroloijical Department, Scieyitific Notes, Vol. 
VI, No. 61). — During 1032 and 1933, a number 
of observations w^ero made at Peshawar, Kohat 
and Risalpur, in the N. \V. E. P., of the tempe- 
ratures (dry and wet bulb) inside and outside 
cumulus and cumuliform clouds. Although the 
readings cannot be accepted as reliable to within 
less than 1‘^F., they are interesting inasmuch as 
they conRrm that the temperature inside cumu- 
liform cloud may be higher or lower than the 
temperature of the surrounding air. An ana- 
lysis of tlie results shows tliat (a) on thirteen 
out of the fourteen occasions when the cloxid 
was observed to be dissolving, its temperature 
was mainly lower than that of the surrounding 
air, and {h) out of twenty occasions when the 
cloud was observed to be growing, its temperature 
was mainly higlier than that of the surrounding 
air on ten occasions hut mainly lo'wer on six 
occasions. With regard to the question of 
supersa.tu ration, the observations do not show 
convincingly tliat supersaturation occurs in 
cumuliform cloud. 

sjJ ;i: 

The Geological, Mining and Metallurgical Society 
of India . — At the 10th annual meeting held in 
August, the follo\ving were elected members 
of the Council for 1935-30:-— 

President : Prof. N. P. Gandhi, Vice-Presidents : 


Mr. P. Evans and Mr. .1. K. Dliolakia. Joint 
Secretaries : Mr. N. N. Chatterjee and Ih'of, 
S. K. Bose. Treasurer : Mr. S. ]^. Biswas. 
Librarian : Mr. B. N. Maitra. Other Members of 
the Council : Prof. M. Cdiatterjee, Dr, F. K. Gliosli, 
Mr. H. M. Lahiri, Mr. D. C. Nag, Mr G. G. Narke, 
Mr. B. Rama Rao, Prof. S. K. Roy, and Mr. K. K. 
Sen Gupta. 

In the course of his Presidential addre.ss, Mr. 
M. M. Mukherji dealt with the Present Day Problem 
of the Indian Coal Industry. The principal 
mining industry of India, viz., the coal industry, 
is now practically on the verge of collapse. This 
is partly due to the occnomic depression and 
partly due to the very wide margin that exists 
hebw^een demand and the immediately available 
productive capacity. The latter is really more 
.serious beca.use the surplus productive capacity 
of the mines induces the owners to sell their coal 
at any price, which ultimately proves detrimental 
to the producers as a class. 

The question is how to rescue this industry from 
the quagmire of depression ? The one immediate 
remedy suggested is the closing down of the 
Railway Collieries. Out of the total consumption, 
tlie Raiiwvays account for over -34 per cent. 
Although it is tme that at present the Railway 
collieries supply only a part of this, they possess 
potential possibilities for supplying the wliole of 
the Railway re(piirements. Their closure wall 
automatically restrict the output and cannot 
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fail to liavo a. salutary offoct on tlie industry. 
The Eaihvay Authorities contend that the 
closure of tlie collieries Avould mean a recurring- 
expenditure of 41 lakhs of rupees a year for 
maintaining them in good working condition. 
Mr. Mukhoi-ji suggests that the coal trade will 
not probably be unwilling to pay this amount, 
if Government would collect that sum by levying 
some cess on coal despatched as long as Govern- 
ment is not in a position to sell triose collieries 
at a fair price, 

Mr. Mukherji also dealt with the problem of 
metallurgical coke. Tliis parbicidarly valuable 
class of coal far from being conserved for use in 
industries, for wliich they are eminently suited, 
is being used for purposes where inferior grades 
would suflice. It has been estimated that for the 
years 1081 and 1982, of the total amount of 
coal mined in India suitable for the manufacture 
of metallurgical coke, only 13.9 and 14.7 per 
cent. res}i(‘ctively was used for the manufacture 
of hard coke. The Coal Fields Committee report- 
ed “tliat the Railways should be recommend- 
ed to use more of inferior coals for shunting- 
purposes in marshalling yards and that mills and 
other industrial consumers might also adjxist 
a type of furnace specially designed for burning- 
low' grade fuel.” The imoblem of conservation of 
metallurgical coal is of vital interest to the growth 
of the metaUurgical industry in India. 

The embargo placed on the export of coal in 
1920, resulted in the “disappearance of Indian 
Coal for overseas market for the time being” 
and to recapture a lost market, strenuous efforts 
and Government’s active assistance arc needed. 
It is mentioned that India obtained in 1020 
one and lialf crores of rupees by exporting- coal, 
while in 1988, she realised only 41 brkbs through 
her expoids. 

:!: -.1: ❖ 

Jnteryiatiomd Commission of d (/riruUurc, — Tlie 
Commission held its general assembly at Rrussols 
a.ud Giimbloux (Belgium) under the chairmanship 
of the Mar(iuis do Vogue (France), President. 
Tlie assembly devoted s])ocial attention to the 
pres(mt condition of AgriculGire, which appears 
to have gi'own wo!‘se in spite of the useful measures 
tak(‘n in certain countries. 4''lie two main prob- 
lems which rerjuiro solution are (1) the wheat 
prohle.m, and (2) the edible fat problem. Accord- 
ing- to a report in Nature, the Commission resolved 
to liold its next meeting in 198(), in Oslo, and th(‘ 
twfdftli International Congress will take place at- 
The Hague in 1987. 

:I: 

Em'pire Meieorolofjists' Conference. — The tliird 
Conference of the Fm})ii*e Meteorologists was 
held at vSouth Kensington on August 12-21. The 
meetings provided an oy^portunity for Directors of 
Services to exchange views on diverse subjects. 
Considerable attention was devoted to meteoro- 
logical arrangements necessary to meet the Govern- 
ment’s reriuirements in connection with the 
Empire Air-Mail Service. A few yoroblems arising 
in this connection are the making of synoptic 
charts on a \miform plan and the coding of reyjorts 
from land stations and air-ships. Other subjects 
discussed concern meteorology for the .Army and 
for the Navy, instruments, uyDperair observatories, 
marine meteorology, geophysics, climatology and 
agriculture and seasonal forecasting. In connec- 
tion with geophysics, the Conference passed a 


resolution recommending the establisliment of a 
station at Chesterfield Inlet, Hudson’s Bay, 

( ’anada. This station would be in near proximity 
to the North Magnetic Pole and its situation 
would also be very favourable to auroral studies. 
The Conference also recommended the establish- 
ment of a station at Tristan la Cunha, observations 
from which, situated as it is, about midway 
between the Cape of Good Hope and South 
America, would be of great value. Regarding 
climatology and agriculture it was suggested tliat 
climatological data should be broadcasted. The 
outline of a scheme was proyiosed for broadcasting 
of brief data from related stations in each country 
on the fifteenth of the month following that to 
which the data refer. 

Twenty-five - dominions and colonies were 
represented at the Conference. — (From Nature, 
8ey3tember 7, 1985). 

:1: Mi Mi 

The International Facility of Science {Central 
Office : 85, CJoucester Place, London). — At the 
meeting of the Council and Executive Committee 
lield on Wednesday last (Sey^tember 4th, 19*85), 
a resolution was unanimously carried “that 
Professor ^ M. Sayeed-ud-Din be ay^pointed a 
Vice-President of the l^aciilty for India, in tlie 
yilace of Professor Hunter, resig-ned”. 

Mi Mi Mi 

Dr. Friedrich I^evi has been appointed ITardingo 
Professor of Iligber Mathematics, in the Univer- 
sity of Calcutta. Dr. Devi was formerly extra- 
ordinary Professor of Mathematics at the F^niver- 
sity of licipzig. The ayiyiointment is made for a 
yieriod of live years. 

M: ifs Mi 

Sir Josiah Stamp, statistician and rc])uted 
economist. Chairman of the I.ondon Midland and 
Scottish Railway, lias been elected President of 
tlie British Association for tlie Advancement 

of Science, 198(). 

The British Association will meet at Blaekyiool 
next year from Sey^tember 9 to 1(), and will 

visit Nottingham in 1987, CVambridge in 1938, 
and Dundee in 1989. Tlie 1940 meeting will be 
in Australia. 

It is suggested that a select yiarty of the British 
Associa-tion be sent in winter of 1987-88 to take 
yiart in the Tubilee Meeting of the Indian Science 
Congress. 

M: M: M: 

Mr. R. M. Statham has handed over charge to 
Sir George Anderson, as Education Commissioner 
to the Government of India. 

M: M: M: 

Sir Richard Paget, Bart., recently announced 
a,t tlie International Congress of Phonetic Sciences 
that the most universal language is that of signs. 
Sir Richard has been comparing the sign-languages 
all over the world and he is of opinion that the 
sign-language is so fundamental and natural that 
uneducated deaf mutes from the Far East or 
African jungles can talk with Englisli deaf mutes 
and make themselves understood, 

M'. M: M: 

Col. Gill, the Malaria Exyiert, whow^as sy^ecially 
appointed by the Government of Ceylon to 
investigate the causes of the epidemic in November 
last, has recently submitted his report to the 
Executive Committee of Health. The epidemic 
of 1934-35 which overtook that Island was of 
exceptional magnitude, and it is predicted that 
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for some dociides to come an epidemic of that 
intensity will not occur. Another epidemic is 
however predicted in 19-10. The last sweep 
accounted for over 38,000 deaths in three months, 
and forty lakhs of rupees have already been 
spent by the Government for relief measures, and 
a sum of fifteen lakhs of rupees has been provided 
in the new budget. It is understood that Col. Gill 
recommended the enactment of an anti-mosciuito 
ordinance to arm Government and local authorities 
with powers to insist on tenants of houses and 
estate owners to carry out all reasonable anti- 
malarial measures. No special organisation for 
controlling malaria is called for, and the local 
malarial organisation should be suflicient to deal 
with the control measures. 

^ :i! :1: 

Fridera . — The causes leading to the premature 
failure of wooden sleepers in railways, is due to 
(1) mechanical abrasion, and (2) natural decay. 
The former is accentuated by the looseness of 
rail fastenings ; this is otherwise called ‘Spike- 
killing’. The chemical destruction of wood 
•fibres at the rail seat also adds to the failure of 
wooden sleepers, thus rendering them unsuitable, 
long before they become useless through natural 
decay. .\t the request of the Hallway Board, 
the "Chemical Branch of the Forest Eesearch 
Institute, Behra Dun, undertook to evolve a 
composition which could be melted and poured 
into the worn-out spike holes, and the spikes 
then fixed into position ; when cold tlie composi- 
tion would set hard and have a firm grip both 
on the wood and the rail. The manipulation 
should be made fool-proof and the composition 
should have a sufficiently high fusion point to 
withstand the summer heat of India (tempera- 
tures up to 150° F.). A composition has been 
evolved and patented by Dr. S. Krishna under the 
name of Fridera. The holding power of the com- 
position is excellent, requiring a load of 0,000-7,000 
lbs. to pull out the spike, the imtre^^ted wood 
requiring 3.000-4,000 lbs. only. Trials have been 
made upon tracks and proved satisfactory. 
Tests conducted by Mr. Y. D. Limaye at the 
Forest Products I^aboratories, Canada, have 
shown that Fridera does not lose its grip at low 
temperatures, as low as —20° F. It has thus 
been demonstrated that Fridera retains firm grip 
both on metal and on wood under extreme 
variations of temperature. 

The Forest Besearcli Institute has also been 
responsible for developing and patenting an 
efficient wood preservative under the name 
(Patented by Mr. S. Ivamesam) which increases 
the durability and life of wood, and makes possible 
the utilisation of sap 'woods and jungle woods for 
construction purposes (see Curr. Scl., 1935,4, 80). 
It is thus possible to reduce considerably the 
heavy expenditure incurred in renewal of sleepers 
by (1) minimising mechanical abrasion by the use 
o'f Fridera, and (2) bylprolonging the life of the 
wood by treatment with Ascu. (Extract from 
Indian Forester, 1935, 61 , 6G0.) 

4 - 4 

In an interesting note published in Nature 
(September 7, 1935) Mrs. Barlow has, as a result 
of her examination of the unpublishecl Darwin 
manuscripts, brought out evidence to show that 
as early as September 1835 Darwin began to 
question the stability of species. It is generally 
held that during the weeks spent at the Galpagos 


Islands, Darwin first considered the possibility 
of the transmutation of species. The question, 
at what period during the Beagle voyage did his 
views crystallise?, appears to have been answered 
by the occurrence of a significant passage “for 
such facts would undermine the stability of 
species.” in Darwin’s unpublished manuscripts 
dealing with the fauna of Galpagos Islands. 

;!: Ji: 

In spite of w^arnings given repeatedly, three or 
four fatalities and many severe burning accidents 
have resulted from the use of sodium chlorate as 
a weed-killer in New Zealand. Injuries have also 
resulted to some farmers who have used sodiuin 
chlorate mixed with sulpliur or sugar for blasting 
purposes. Two or three fa,rmers have been 
prosecuted . — {Chemical Age, Sept. 1935.) 

'A- 4 5|: 

An earthquake shock of moderate intensity 
resulting in minor damages to buildings was felt 
at Taikkyi, in Burma, on the 1st October at 12.44 
p.m. The epicentre is believed to be about 50 
miles away from Bangoon and the duration of the 
shock was 2 minutes. 

4 5 !: 

Royal Institute of Science, Bombay. — Dr. T. 8. 
Wheeler, Principal of the Institute, has been re- 
elected Dean of the Faculty of Sciences of tlie 
Bombay University for the next academic, year. 

Prof." P. P. Awati of this Institute and Dr. 
Venkatraman of the University 'l^oclmology 
Institiite have been appointed local Secretaries 
of the vSecond Meeting of tlie Indian Academy of 
Sciences, to be held next December in Bombay. 

A- 4- s|: 

The Journal of the Indian Maikematical Society 
{Neiv Series, Vol. 1, No. (>). — The conception of 
the line of striction of a singly infinite family of 
curv^es on a surface is due to C. E. Weatherhurn 
{vide Math. Gazette, Vol. 13). Mr. Y. Rangachariar 
(Patna) in a paper in the present issue of the 
Journal examines under what circumstances tlie 
line of striction of a system of asymptotic lines 
of a minimal surface can be a trajectory of the 
system. 

Dr. R. Vaidyanathaswamy, m.a., d.sc., i^resents 
a paper on the Extension of the Determinant 
Concept, wherein by using nietliods based on 
Group-Theory, he improves upon a previous 
publication of his, entitled “ On Mixed Detoriui- 
nants.”— (Proc. Roy. Soc. Edinburgh, 1925.) 

R. Vaidyanathexswamy and B. Raina-murii 
have a note on the “Rational Norm Curve”, 
wherein they make a further study of a corres- 
pondence between quadric envelopes in 8;^ and 
linear line complexes in studied by R. 

Vaidyanathaswamy else wTiere.-( -/our. Lorul. Math. 
Soc., 1932.) 

C. N. 8. 

4 »!■. 

Journal of the Jiombay Natural Ilislory Society . — 
We have received Vol. 38, No. 1 , of the Journal of 
the Bombay Natural History Society, Bombay, and we 
note that it abounds in articles relating to faunistic 
and floristic natural liistory. Tliore is a most thril- 
ling article on Rhinoceros Shooting in Burma and it 
makes very interesting reading particularly after 
following Mr. Morris’s account of the hunt for a 
rare species of Rhinoceros needed for the Auiericari 
Museum of Natural History. Mr. W. S. Thom, 
the author of the article in the journal, tells us 
that specimens of R. sumatrensis are very common 
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while the single-liorned R, sondaicus is not at all 
met with tliougli it is said to exist in Burma. 
There are other articles on Game birds, Game 
sanctuary, Ornitliology of Travancore and Cochin, 
Caddis-11 ies, Flora of Bombay Presidency, Papaw 
tree, Beautiful Indian trees. Medicinal and 
poisonous sedges of India and others. Besides 
reviewing some important books, a large number 
of pages is devoted to miscellaneous notes and no 
less than 13 short articles of natural history 
interest are published under this head. 

-Y- Jj: :!; 

Recent P ub H ca tio ns. — 

IT is MajesUfs Stationf.ry Office, Xondon.-Depart- 
ment of Scientific and Industrial Research. — 
Fuel Research Teclmical Papers, Nos. 40 and 41. 
The ITydi'ogenation-Oracking of Tars. Part I. 
Preliminary Experiments. Price 2s. net. Part II. 
The Preparation of a Catalyst. Price M. net. 

Report of the Food Investigation Board for 
the year .1031. Price Is. 

Cambridge University Press, London. — The 
Optical Basis of the Theory of Valency, by R. De 
Lt. Kronig. IBs. net. 

Thomas Murhy Co., London. — Transactions 
of the 3rd International Congress of Soil Science, 
1935, Vol. I (23s, to members of tlie Inter- 
national Society and 28s, to non-members). 

Yol. II. (lls. to members and 13.s. to non- 

members) . 

sis :l! A' 

Announcement . — 

Indian Central Cotton Committee. — FacilHies for 
Training at the Technological Lahoraiory, Maiunga, 
Bombay. — .\s in the past the Technological 

Ijal)oratory will admit this year Wo students for 
training in the elements of spinning and the 
routine methods of testing cotton fibre and yarn. 
Tlie selected candidates will be expected to join 
on the 2nd December 1935 and will conform to 
tlie Laboratory regulations regarding hours of 
work, etc. The course will normally last for 
a peiiod of six months and a fee of Rs. 50 only, 
will be charged for the full course. 

C-andi dates desirous of admission should submit 
written a] .ipli cations to the Director, Technolo- 
gical Laboratory, Matunga, Bombay, so as to 
reach him not later than the 1st November 1935. 

:|: :l: i|: 

Iniernaiional Ceological Congress. — Seventeenth 
Session, USSR, 1937. 

In view of the fact that the twentieth <anmver- 
sary of the existence of the Soviet Power will be 
celebrated in 1937, tlie Government of USSR has 
decided to summon the Seventeenth Inter- 
national Geological Congress that year. 

The session will open in the beginning of August 
and July will be devoted to excursions before 
the Congress, and the second half of August and 
September for excursions after the Congress. 
The Organisation Committee has iiroposed the 
following topics for discussion at the session: — 

( 1 ) Problem of Petroleum and Petroleum 

Resources of the World. 

(2) Geology of Coal Fields. 

(3) Pre-Cambrian and Mineral Deposits in 

Regions of its Expansion. 

(4) Permian System and its Stratigraphical 

Position. 

(5) Correlation of Tectonic Processes, Mag- 

matic Formations and Ore Deposits, 


(B) Tectonic and Geochemical Problems of 
Asia. 

(7) Deposits of Rare Elements. 

(8) Geophysical Methods in Geology. 

(9) History of Geological Knowledge. 

The Committee welcomes suggestions regarding 
further topics suitable for discussion. 

Five excursions taking 15-28 days have been 
planned before the session ; and four large excur- 
sions covering very wide regions and taking 
*40-50 days, after the session. 

Those who wish to offer suggestions to the 
Organisation Committee concerning the Seven- 
teenth International Geological Congress, are 
invited to communicate with the C^ommittee, 
Moscow 4, Kotelnicheskaya Naherezhnaya, 17. 
Telegraphic Address : Moscow, Geocongress. 

dx :i: 

We acknowledge with thanks the receipt of 
the following : — 

^‘Transactions of the Faraday Society,” Vol. 
XXXI, Parts 9 and 9u, September 1935. 

“Agricultural Gazette of New Soutli Whales,” 
Vol. XLVT, Parts 7, 8 and 9. 

“The Allahabad Farmer,” Vol. IX, Nos. 2-5. 

“Journal of Agricultural Research,” Vol. 51, 
No. 1. 

“Journal of Agriculture and livestock in India,” 
Vol. V, Parts 3 and 4. 

“Tlie Journal of the Royal Society of Arts.” 
Vol. LXXXTII, Nos. 4318-4.322. 

“The Journal of the Indian Botanical Society ” 
Vol. 14, Nos. 3 and 4. 

“Canadian Journal of Research,” Vol. 13, No. 2, 
Sections A, B, C, and D. 

“Chemical Ago,” Vol. 33, Nos. 843-847. 

“Bericlite der Deutschen Cliemisclien Gesell- 
schaft,” Vol. ()8, No. 9. 

“The Journal of Indian Chemical Society,” 
Vol. 12, Nos. S and 9. 

“Experimental Station Record,” Vol. 71, Index- 
Vol. 73, Nos. 1 and 2. 

“Indian PVrester,” Vol. LX.I, No. 10, October 
1935. 

“Forsclumgen und Fortscliritte,” Vol. II, 
Nos. 25-27. - ■ » 

“Indian Forest Records,” Vol. I, Nos. 1-1. 
(Entomological Series. ) 

“Department of Commercial Intelligence and 
Statistics, India : Montlily Statistics of tlie 
Production of Certain Selected Industries of 
India,” April and May 1935. 

“Publications from the Department of Agri- 
culture, Dominion of Canada — 

Soil Drifting Control in the Prairie Provinces, 
by E. S. Hopkins, S. Barnes, A. E. Palmer 
and W. S. Chepil, Bulletin No. 179 — 
New Series. 

Hardy Roses, Their CUilture in Canada, by 
Isabella Preston with contributed Sections 
on Insect Pests and Diseases, Bulletin 
No. 1 7 — New Series. 

Goat Husbandry in Canada, by A. A. Mac- 
Millan, Bulletin No. 177. 

Progress Report of the Chief Supervisor, 
J. C. Moynan, b.s.a., on — 

Division of .Economic Fibre Production, 
Progress Report of the Chief Officer, R. J. 
Hutchinson, for the years 1931 to 1933. 
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Tlie inust]‘ation Stations in Prince 
Edward Island, Nova Scotia, New 
Brunswick, Quebec and Ontario, for 
the years 1931, 1932 and 1933. 

Do. in Manitoba, Saskatcliewan. Alberta 
and British Columbia, for tlie 3^ears 
1931 and 1933 inclusive. 

Varietal Studies of Flue-Cured, Burley and 
Dark Tobaccos, by N. A. Macra^ and R, J. 
Has] am. Bulletin No. 17S — New Series. 

The Veg*etable Garden, by W. S. Blair, 
Pamphlet No. 16(5 — New Series.” 

“Department of Commerce and Industries, 
Fisheries and Marine Biological Survey,” Fisliery 
Bulletin No. 1 (Union of S. Africa). 

“Medico-Surgical Suggestions”, Vol. 4, No. S. 

“Memoirs of the Indian Meteorological Depart- 
ment,” Scientific Notes, Vol. VI, No. 04. 

Some Observations on the Thermal Structure 
Oumuliform Cloud, by Flt.-Iieut. R. G. 
Veryard, B.sc., r.a.f. 

“Journal of the Indian Mathematical Society,” 
Vol. I, No. 0. 


“Scripta Mathomatica,” Vol. Ill, No. 3, Julv 
1935. 

“Nagpur Agricultural College Magazine.” Yol. 
19,No. 1. 

‘.‘Nature,” Vol. 13(^>, Nos. 3434-3438. 

“The Journal of the Bombay Natural ITistorv 
Society,” Y^ol. 38, No 2. 

“The Journal of Nutrition,” Vol. 10, No. 2. 
“The Journal of Chemical Phvsics.” Vol. 3, 
No. 9. 

“Science and Culture,” Vol. I, No. 5. 

“The Indian Trade Journal,” Vol. CXVIII, 
Nos. 1525-1528. 

“Indian Journal of Venereal Diseases,” Vol. 1. 
Nos. I-IIl. 

Catalooues. 

“Mitteilungen fiber Neuerscheinungen und 
Fortsetzungen,” 1935, Nummer 4 (September) 
(Verlog von Gustav Fischer in Jena). 

New Books, Autumn 1935 (Messrs. Edward 
Arnold & Co.. London). 


Academies and Societies. 


National Institute of Sciences cf India : 

August 24i/i, 1935. The following papers were 
read and discussed : — 

(1) R. N. Chopra, S. N. Mukherjee and 
K. V. Ivrjshnan : A Note on the Role of Eler.irieal 
Charge in the Phagocytosis of Red Cells in Malaria - 
It is now an accepted fact that the immunity as 
observed in malaria is the outcome of the pliago- 
cytic activity of leucocyte.s. The idea regarding 
tills activation on tlie part of the phagocytes 
still centres round the formation of a specific 
antibody in the system as in bacterial infections, 
although the existence of sucli an antibody could 
not be definitely established by different workers; 
(Thomson, J. G-., Brit. Med. Jour., 1918, 2, 628; 
Kingsbury, A. N., Trans. Roy. Soc. Trop. Med. 
Myg., 1927, 20, 359 ; Manson Bahr, P., Trans. 
Roy. Soc. Trop. Med. Byg., 1027, 21, ()3, etc.). 
Biwvn {Brit. Jour. Exver. Path., 1933, 14 , 413) 
from an analogy of the changes in the proteins of 
the serum and in the electrical chai'ge of red cells 
indirectly indicated the probability of the exis- 
tence of an antibody which, by reducing the 
electrical charge on red cells, was instrumental 
in bringing about ingestion by leucocytes, though 
he admitted that the action of serum in such 
cases was not specific. The work of Ghopra and 
Ohaudhury {Ind. Jour. Med. Res., 1933, 21, 273} 
showed however tliat the electrical charge of red 
cells in human malaria did not alv'ays show a 
reduction, but on the contrary a marked increase 
in many cases. Hence the immunochemical 
explanation of the increased phagocytosis in 
malaria did not seem to be adequate specially 
in view of some definite biochemical alterations 
observed in the blood. 

The present work was done on Silenus rhesus 
monkeys with a heavy infection (nearly 70% of 
the red cells) of Plasmodium knowlesi. Migration 
velocity in an electric field of infected and un- 
infected red cells were determined in the different 
stages of parasites’ growth. The migration velo- 
city of the reticulocytes, popularly believed to be 
free from protozoal attack, was also determined. 


The first point observed was an inequality of 
speed between infected and uninfected cells that 
was manifested by the overtaking of one cell 
by another. Infected cells, in general, >vere found 
to be slower. This w’as contrary to all experience 
in the case of noimal cells. Secondly, a study of 
the variation of migration velocity in different 
stages of parasites’ growTh revealed an Increase 
of migration velocity in th(^ ring stage and a 
marked decrease in the fully mature schizont 
stage as comx:)arod to normal cells. Tlie healthy 
colls in these infected specimens all along showed 
a slight inci-ease. An inference was arrived at 
from these observations tliat towards the end of 
schizogony when the mobility was comparatively 
lower, the phagocytosis of sucli infected erdls 
should be more prominent. Tlie equality of the 
migration velocities of reticulocytes and adult 
red cells pointed to the possibility tliat reticuh)- 
cyt.es should be equally liable to be infected witli 
parasites as adult rod cells are found to be. 
Infected reticulocytes w-ere actually detected in 
one case and the relative freedom of these from 
infection ^vas explained as not due to any pecu- 
liarity on the part of such cells but probably to 
their in.signifi cant numbers in the blood, owing to 
wdiich. according to the calculus of probability, a 
small infection should be the result. 

^ The relationship betw^een tlie migration velo- 
city and the electrical charge w’as discussed in the 
light of 1-jamh-IIelmholtz eirpiation : = D. E/Itt. 

The relationship between electrical charge 
and phagocytosis Avas again given by the tejTii 
c-r/'-oVkhd./yT. Uo represents migration velocity 
per unit time, per unit potential gradient : 1), 
the dielectric constant of the medium ; E, the 
potential of tlie TIelmholtzian double layer : 
q, the charge on a red cell ; q', the charge on an 
ingesting wdiite cell ; d, the distance between tlie 
centres of these two types of cells at the iDoint of 
their nearest approach ; 7r, tlie Boltzmann con- 
stant ; T, the temperature in the absolute scale 
and c, the base of natural logarithms. This 
term was deduced from a consideration of the 
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{.‘leotrical work necessary for the approach and 
collision between two similarly charged particles 
as in the case of colloid micelles. From this 
the inadequacy of the part played by the electrical 
charge of red cells alone in such phenonrenon was 
clearly evident ; the importance of the charge 
of white ceils as well as of the dielectric constant 
of the medium Avas simultaneously brouglit out 
from a theoretical point of view. The changes 
in tlie cliolestorol content of the plasma and its 
elfect upon the ])hagocylosis of red blood-cells 
in a few (jases justified our conclusions to a certain 
extent. Tlie phagocytosis of tlic actual protozoa 
during their sliort extracellular existence was 
dealt with from the mathematical considerations 
of probability and finally the importance of the 
pliysical factors and of the biochemical altera- 
tions in th(; plasma were, also hi'ought out from 
a theoretical point of view. 

(2) W. D. West: Na^ipc Strurdurein the Archnmn 
Rocks of ihc Central Provinces. — J^vidence is 
brought forward to show that around Deolapar, 
ill the llamte tahsil of the Nagpur district, there 
occurs a sharp discordance in the succession of the 
Sausar series, at whicli position one or more 
stages are missing. The trace of the dis- 
cordance is an irregular closed line, and it is 
clearly not a simple thrust. The details of the 
structure suggest that there is a recumbent fold 
resting upon the surrounding rocks, from wliich 
it is "separ<ated by the discordance. Both the 
recumbent fold and tlic “ slide ” upon which 
it ]‘ests have been further folded into a syncline, 
h study of tlie lithology also supports this view 
of the structui'e, since the rocks forming the 
nappe are of a different facies from the rocks 
siuTounding it. It is suggested that the two 
sots of rocks were far separated at the time 
of their deposition, and have since been 
brought into juxtaimsition with one another by 
liorizontal movement culong the slide. 

(3) 11 ORACLE TJarratt Dunniclife and 
Jnanendka Nath Ray : Loss of Morphine in 
Indian Opiu}}i on Storage. — (a) Moist opium does 
not lose moi-phine on storage. (&) Opium dried at 
'(50° C. stored in contact with air suffers a rapid 
loss of morphine. This is not completely prevent- 
ed by stoi’age in corked and paralTined bottles, 
(c) Opium dried at 08-100 o and stored out 
of contact Avith air does not lose morphine to 
any appreciable extent. (d) There is no evidence 
of the formation of ammonium salts a.s a result of 
the oxidation, (e) An enzyme (peroxidase) has 
been isolated from Malwa opium Avhich may be 
the factor responsible for the decomposition of 
moj’phinc. (/) A fungoid groAvth noticeable on 
moist opium has been identified a.s that of 
Scopulariopsis brevicaviis, var. glabra Thom, (g) 
When this fungus is made to grow in a dilute 
solution of morphine hydrochloride in a suitable 
nutrient medium, a slight fall in the concentration 
of morphine is observed but the specific rotation 
of the solution does not change appreciably. 

Indian Academy of Sciences : 

September 1935. SECTION A.—R. Padma- 
NABHAN : Fluorescence in Cyclohexane . — With the 
help of a continuous distillation apparatus it is 
shoAvn that pure cyclohexane has no fluorescence. 
K. 1 j . Ramaswamy and G. Gundxt Rao*. The 
Density and Compressibility of Silicane and Silico- 
ethane.—-A conA’-enient apparatus for their simul- 


taneous measurement and the results obtained 
are giv^cn. R. S. Krlshnan : Molecular Clustering 
in Binary Liquid Mixtures {Variation with 
Coynposition and Teinperaiure). — A study of the 
intensity and depolarisation of the light scattered 
transversedy by mixtures of plienol and w^ater 
at different temperatures shoAvs that formation 
of clusters and their size depend upon temperatu re 
iind composition. IM. A. Goahnda Rau and 
S. Satyanarayana Rao : On the Dipole Moment 
of Tetratin. — The moment is only small of the 
order 0 . 1 x 10 and not 1 . OG x 10 as reported 
in the literature. B. V. Raghavbndra Rao : 
Doppler Effect in Imght Scattering in TJquids. 
Part 1 1 Polar isatio7i of the Transversely Scattered 
Radiations. — Whth the typical licpiids carbon tetra- 
chloride, toluene and carbon disulphide, it is 
significant that besides the tAvo Doppler compo- 
nents, the central component is also practically 
completely polarised. I. Choavla : A Theorem 
on the Addition ^of Residue Classes: AppAicalion 
to the Number Fik) in Waring's Problem. V. N. 
Thattr : Magnetic Double Refraction and Light 
Scaitering in. Fused Nitrates. — The magnetic 
and optical anisotropies of the NO 3 group are the 
same as in nitric acid and crystalline nitrates. 
S. Ramachandra Rao : Diamagnetism of Cojyper. 
—On colloidalisation of copper, tlie diamagnetic 
susceptibility increases, tlie critical diameter 
below AAGiich large changes occur being O.SfjL. 

O. 8. Venkateswaran : The Raman Spectrum 
of Phosphorus.— Yellow phosphorus as A^apour, 
liquid, solid and solution in carbon disulphide 
has been stxidied. M. V. Nabar and T. 8. 
Wheeler : The Kinetics of Heterogeneous Organic 
Reactions : The Reaction between 'Benzyl Chloride 
and Solid Silver Nitrate. — The reaction is inde- 
pendent of the amount of benzyl chloride but 
is proportional to the surface of silv^er nitrate 
present. C. S. Venkateswaran : The Raman 
Spectra of Dioxane and Tetratin. R. Anantha- 
krishnan : The Raynan Spectra of II cavy Water.— 
The principal band is found to Jiave a t]i{de 
structure and tAvo other new bands have also 
been observed. 8. Bhagaal^ntaini: ; Raman Spec- 
truyyi of Deuterium : /. — With deuterium at 17 
atmospheres, fi\^e rotational lines and one Adbra- 
tional line are recorded. The positions and 
intensities of these lines i)rovide the first experi- 
mental confirmation of the theories regarding 
the D .2 molecule. 8 . Bhagavantaat : Raryian 
Spectrum of Hydrogen Deuteride. 1 ^. 8ibaiya ; 
Hyperfine Structure in Seleyiium, Palladium and. 
Gold.— In Selenium and Palladium none of tlie 
leA^els examined reveals any CA^en isotope dis- 
placement. 

SECTION B. — T. N. 8 . Raghavachari and 

P. V. Seethar.amca Iyer : The Use of 
Aclivated Carbo7i in the Purification of Water iyi 
the Tropics {The Madras City Water Sup2Sy). 
— ^Activated granular carbon Avlien used in 
a slow sand filter, as a sandAviched layer Ik" 
thick, is effective in. remoAung the colour, taste 
and odour. The oi‘ganic matter is reduced ; 
the carbon maintains its efiiciency eA^en after 
2 years’ continuous service. Charles S. Picha- 
MUTHU : The Co7iglomerates and. Grits of Kaldurga, 
Kadur District, Mysore . — As the result of a 
•detailed study of the pebbles and the matric, 
the Avriter has come to the conclusion iliat the 
conglomerates are not autoclastic as held hitherto, 
but that they are of a sedimentary origin. 
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IVf. J. Presswalla and C. J. George : llie 
lies ph'd lory Systeru cnid the Mode of Bcspiration 
of the Waier-Biup Sph^oi-odema msticum Fabr., 
IV Hh lieiiiarks on those of Nepa, Laccotrephes 
ajid Ilanatra. — The respiratory systems of the 
tsvo forms of adult Sphccrodema rusticum exhibit- 
ing peculiar alary dimorphism have been studied 
in detail. (Miss) Kamala Bhagvat and Motna- 
iialli Sreknivasaya : A Dilatometric Method for 
Studying the ''In Vitro'' Digesiibiliiy of Milks . — 
The dilatometric method affords an accurate 
and simple method for studying the digestions of 
milks. The behaviour of the casein particles 
in cow’s milk towards tryptic digestion does 
not appear to be different from that of the casein 
particle in artificial solution. N. C. Datta : 
Investigations on .Metallic Contamination of Foods. 
Part II. — Fffect of Cooking and Storage of Food- 
stuffs in Aluininium Vessels. — Feeding experi- 
ments witli rats liave shown that food prepared 
in aluminium vessels has no harmful effect on 
growtli, reproduction and general well-being of 
thp animals. JI. B. Sreerangac^hak : Dilato- 
metric Studies in the Enzymic Hydrolysis of Polysac- 
charides. III. — Hydrolysis of Starch, Amylase 
and A myloj'ieciin by Takadiastase. — The depression 
per millimoi release of maltose from potato 
starch, soluble .starch (Lintner), amylose and 
amylopectin, are respectively 4.0, 4.0, 3.0 and 
3*0 nnn.'h The depression per degree fall in 
rotation is 10.7 mm.^ in the case of both amylose 
and amylopectin. 

Symposium : 

October othand Qth, 1935, Disease Resistance in 
Plants (held at Coimbatore). 

Gen eral. 

(1) B, D. Oalloway (Pusa) : The Control of 
Fungal Parasites by the Plant. — The control of 
liarmful fungi can be considered under {a) infection, 
(b) humidity, (c) nutrition, (d) temperature, and 
{e) atmosphere. Infection may be seed, soil or 
air-borne and disease may be avoided by mini- 
mising chances of infection. In the study of the 
onset and progress of diseases humidity is an 
important factor but very little work appears 
to have been done. The problem of specificity 
of certain i^athogenic fungi and the cosmopolitan 
nature of otliers has not been satisfactorily solved. 
The role of soil nutrient and the action of poisons 
and toxins on plants has to be clearly investigated. 
The growth of the parasites and the resistance 
of the host aTe controlled by teiiiperature and 
the aid of certain chemicals like COo, NH3, 
CH3. CHO, which have an inhibitory effect on the 
growth of fungi can be invoked for controlling 
several fungus diseases. The mechanism of 
disease resistance x^resents fresh series of problems 
for each host plant and each x^^irasite and no 
general formula is to be anticipated. 

Diseases of the Pulse Crops. 

F. J. P. Shaw (Pusa) *. The Inheritance of 
Morjihological Characters and of Wilt Resistance in 
Rahar (Cajanus indicush — From a study of the 
Fi , F2 and F3 generations of a cross between a 
resistant and susceptible varieties of Cajaiius 
indie us, evolved at Pusa, it has been shown that 
the resistance to wilt is conditioned by the pre- 
sence of the comxilimentary character. Morpho- 
logical characters like flower colour, erect or 
spreading habit of growth, tall or short structure 
of plant, crowded or open inflorescence and 
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brown and grey markings of the seeds are in- 
herited independently of the factors influencing 
the resistance to wilt. 

V. Bamanatha Iyer and R. B alasu brah- 
man ya Iyer. (Coimbatore) : A Preliminary Note 
on the Al ode of Inheritance of Reaction to Mnlt hi 
Cicer arietinum. — The reaction to wilt in this 
crop belongs to the blending type of inlieritance 
manifesting transgressive variation. The type 
of branching and the colour of tlie seed coat do 
not bear any relation with the reaction to disease. 

Diseases of the Cotton. 

K. N. Ambigaokar and Yeshavant D. Wad 
(I ndorei : Studies in Disease Resistance. I . — 
Cotton Will and Environmental Conditions. — An 
account of three years’ work on the physiology 
of the cotton plant in relation to wilt. Field 
observations showed that the progress of wilting 
in the field may be modified by soil differences, 
irrespective of its inhibition intensity. Boot 
activity in the ui-iper soil zones was found to be 
significantly less in diseased plants than in healthy 
ones. An excessive supply of nitrogen, alone or 
with phosphate, increased suscex:)tibility. Farm- 
yard manure had no influence. 

I. Madhusudan Bag and Yeshavant D. Wad : 
Studies in Disease Resistance, II. — Leaf -Roll and 
Red-Leaf in American Cottons. — Physico-chemical 
studies of the saps of healthy and affected v’ilt 
plants have been made. The pH was greater 
and the osmotic pressure lower in healthy leaves 
than in the diseased ones. Studies on 
soil profiles and the root systems of healthy and 
affected x)lants have been carried out in detail. 
There is generally no visible difference in the soil 
profiles, under healthy and diseased plants. 
The root-studies indicate that the high death- 
rate (as compared vdth that in normal plants) 
in the active roots in the upper zone (I foot) 
reduce the activity in the roots of lower zone in 
diseased plants. The disease was produced 
whenever the surface soil was deflocculated after 
long continued wetting. 

Spike-Disease of Sandal. 

M. Sreenivasaya : Spike Disease and RenisU 
ance in Sandal (Santalum album Linn.) with Special 
Reference to its Control.— The control of this disease 
presents .special problems since tlie disease 
affects an extensive crop which takes several 
years to reach a stage of exploitable maturity. 
The plant demands during this long period a 
considerable amount of care and attention by 
way of tending, host conservation and fire pro- 
tection. The "selection of suitable host plants 
has proved useful in imparting immunity to 
sandals effecting rogueing by defoliation has 
proved useful to detect masking plants. While 
enforcing methods of plant sanitation has proved 
helpful in controlling this infectious disease, 
.success has not yet attended the attempts to 
evolve resistant strains. 

B. N. Sastri : Physiology of the Spike Disease 
of Sandal.— The factors responsible for the accu- 
mulation of starch, mannitol and succinic acid 
in spike tissues have been discussed. 

PIRICUEAE.IA ORIZ.E. 

K- Bamtah and K. Ramaswami : Breeding for 
Piricularia Resistance in Pice (Oryza sativa). — 
Breeding work has resulted in obtaining two 
strains which are not only resistant to the dis- 
ease but also give a bigger yield than the suseexhi- 
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Me variety. The inheritance studies in this 
cross would inahe it appear that resistance to 
Piricularia is a simple recessive. 

Dtskases of Sugarcane. 

C. S. Krismnaswahy : Studies in Disease 
Feslstauve in Crop Plants in the Madras Presidency. 
If . — Ksthnation jof JJ'isca'^e Resistance in Svgar- 
canc /l/o.svrh'.-- -I oO varieties of cane have been 
tested since lh2() for tlieir resistance to mosaic, 
ddie pfu'centa^e of incidence of mosaic in a variety 
when interspersed with tiie diseased cane Co 213, 
which is taken as standard, gives a measure of 
tlie j-elative resistance of the variety under trial. 
Th(' studies have shown that immune 
varieties are i‘a,re as even highly resistant varieties 
ar(‘ (‘apable of taking up infection under special 
conditions. An analysis of the factor of disease 
resistanci'. on niorjihological and histological 
cluiracters has be(m made. 

N. L. Dittt, vMyed Abras TIussain and M. K. 
KiUSiiNAswAMi ; A Note on the Breeding of Sugar- 
cane Varieties Resistant to Mosaic. As a result of 
tiie extensive inter- varie tod, inter-specific and 
inter-genetic crosses, a h-irge number of seedlings 
are available representing all gradations of resist- 
;mce, to mosaic, from susceptible to immune. 
Seedlings which contain tlie Ijlood of Saccharum 
spontaneinn have proved highly resistant or 
iniinune, while on the other hand those that do 
not contain spoiUaneion blood show a high per- 
centage. of mosaic infection. With regard to the 
mosaic resistant varieties, cases have been recorded 
where the resistance is found to vary geographi- 
cally. '’this is iierhaps due to the existence of 
physiologic races of the causal agent. 

k. L. Kitanna : Some Aspects of Disease Resist- 
ance in Sugarcane. I. Plant Vitality, Tenta- 
tive ‘ Susceptibility ’ and ‘ Resistance ’ ranges to 
incidence of ])c,sts (shoot borers) and diseases 
(top rob and red stripe), at different stages of 
growth, in different seasons and from different 
br(‘atnients sucli as manures, irrigation and .soil 
tyr)es, have been measured and by injecting 
oxidising agents and certain chemicals and also 
oxi)osurc to coin})onent rays of white light, it is 
possible* to raise the vitality of the plants to 
V(‘sist- diseases and pests. II. Alorphological and 
Phpsiologiral. — Some of the characters resiionsi- 
1)1 e for (lilferences in varietal predisposition and 
resisi.ance have beem noted. III. General. — The 
r(‘lative position of ‘major’ and ‘minor’ diseases 
has betm discussed in relation to the rapidly 
(dianging va,rieti(*s as a result of breeding im- 
1 ) 1 * 0 ^a^d types of sugarcane. 

Shoot Rot of Coconut. 

,T. S. Patel and A. P. Balakrisiina Nayar : 
Naiural and. Induced Resistance to Shoot Rot (Gleos- 
l)oriuni sp.) in the Cocamut.— Fvom observations 
made on large varieties of coconut collected 
fi’orn different parts of the world, and grown at 
the riovernment Agricultural Research Station, 
Pilicode, it is seen that a variety from Philippines 
showed the lowest percentage of infection (37 
per cent.) and a variety from Mysore showed the 
liigliest (87 per coni.). The disease occurred in 
palms 3~9 years of age and thereafter the trees are 
generally less susceptible. The susceptibility is 
moi*e pronounced in trees planted on the surface 
than in the trees planted at a depth of 3 feet. 
The incidence of disease is considerably reduced 
\Yhen potassium sulphat(i is applied, to the soil. 


The Academy of Sciences, U. P. 

September 1935. Special Meeting of the 
Academy. — It was resolved (1) to change the 
name of the Academy to “ The National Academy 
of Sciences, India ” and (2) to raise the number 
of Fellows from 30 to 100. 

September \Hth, 1935. Ordinary Meethig of the 
Academy of ScAences, U.P. — The following papers 
were read and discussed : 

Radha Raman Agarwal and Shikhibiiusan 
Putt : The Chemical Examination of Punarnava 
or Rexirhaavia diffusa Linn. Part II. — The Isola- 
tioyi of an Alkaloid Punarnavine. B. P. Pande : 
On Amphistomes uAth Central Pouch from India. 
Hrlshikesha Trivedi : The Absorption Sperdrum 
of II ydrogenchloride Molecule and its Upper Un- 
stable State. — By the help of a theory developed 
by the author previously it is possible to calculate 
the form of the potential energy of the unstable 
state of hydrogen chloride from the measurements 
of its absorption coefficient. The form has been 
known only qualitatively up till now. Har 
Payal Skivastava : Neic Hemiurlds {Trematoda) 
from Indian Marine Fishes. Part I. — Neiv Para- 
sites of the Sab-Family Prosorchinm YamaguU, 
1984. Har Payal Srivastava : New Allo- 
creadids {Trematoda.) from IndUm Marine Fishes. 
Pari 1. — New Parasites of the Genus Ilalicomctrina 
Linton, 1910. Har Payal Srivastava : New 
Allocreadids {Trematoda) from Indian Marine 
Fishes. Part II. — Neiv Parasites of the Genus 
.Decemtestis Yamaguti, 1034. 

The Indian Physical Society : 

September 'list, 1935. An ordinary monthly n leet- 
ing of the Indian Physical Society was hold at 8 p.m. 
in the Applied Physics Seminar, Pniversity College 
of Science, Calcutta, with Principal B. M. Sen, 
M.A., I.E.8., in the Chair. The following x:)apers 
were read and discussed : 

( 1 ) N . K . Saha ( I^ahorc ) : Press u re Coefi cient 
of Electrical Resistance of Metals. (2) P. IjAL and 
K. Lal (T.ahore) : On the Statistical Theory of 
Neutral Atoms. (3) P. V. Gogate (Baroda) and 
D. 8. Kothari (Pelhi) : On the Measurement of 
the Quantity of lAght by the Photoelectric. Cell. 
(4) K. Prasad and B. N. Ghosh (Piitna) : Studies 
on Water Jets. (5) P. Syam (Calcutta) : On the 
Absorbing D-T^ayer of the Ionosphere. (0) P. C. 
Mahanti (Calcutta) : Fine Structure Ajialysis of 
Red Bands of Magnesium Oxide and- Isotopic Effect. 
(7) P. C. Mahanti (Calcutta) : Potential Energy 
Curves and the Structure of the Alkaline Earth 
Oxides. (8) S. Patta and M. Peb (Calcutta) : 
Investigations on the Ultraviolet Absorption 
Spectrum of + (9) H. P. Pe (Calcutta): 

State of Polarisation of Continuous X-Rays from 
a Thin Aluminium Anticathode. (10) II. P. Pe 
(C alcutta) : On the Emissioyi of Positrons from 
Bismuth. 

The Indian Chemical Society : 

August 1935. IT. B. Punntcliff and Brahm 
Prakash : Action of Hydrogen Sulphide on In- 
soluble Chromates. Part I. — Dead Chromate and 
Silver Chromate. S. S. Bhatnagar, P. 1j. Kapur 
AND N. R. Verma : Magneto-Optical Rotation of 
Ura.nyl Salts. R. Padmanabhan and S. K. 
Kulkarni Jatkar : The Anomalous Rotatory 
Di.spersio?i of l-fS-Pmene — T^art I. B. B. Pey 
AND T. K. Srinivasan : Studies in the Cotar n ine 
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Series. Part IV. — vi-Bromonarcolive, ^-Bronio- 
cotarnhie, i^-Bromoliydrocotanihie and ^-Bromo- 
varceine and their Derivatives. Duhkhaharan 
CiTAiviiAVARTi : Synthesis of Coiimarins from 
Phenols and ^-Ketonic Esters. Part 111 . — Use of 
Various Condensimj Agents. Phuli)3i:o Sahay 
Vabma A^D K. S. Yenkat Raman : Nitration. 
Part V. — Nitration of Monohalogen Derivatives of 
Xylenes. Pulin Behari Saricar: The Chemistry of 
Jute- Lignin. Pari VllT. — M ethylation of Lignin. 
I^UT.iN Beitari SarJvAR : The Chemistry of Jute- 
Lignin. Part IX . — Acetylaiion of Lignin. S. M. 
Mehta and (Miss) Olive Joseph : The Viscosity 
of Titanium Dioxide Sol in Presence of Electrolytes. 
R. Padmanabpian : A Modified Photographic 
Method for Substances of S^n all Rotatory Dispersion. 

September 1935. K. Venkata G-iri : Studies in 
Salt Activaiion. Part IT . — Jnjluence of Salts on 
the Stability of Amylase. M. M. Ram Mohan 
Rao and S. K. Kulkarni Jatkar : The Beats 
of Trayisition of Triglycerides . Mahadeo Prasad 
Gltfta and SiKHiibiiTSHAN Dutt : Dyes Derived 
from. Acridic Acid. Sachindra Nath Roy : A 
Neiv Volumetric PI ethod for the Estimation of Lead. 
Radiia Raman Agarwal and Sikhibhitshan 
Butt : Chemical Examination of CwscntBs reflexa, 
Roxb. Part II. — The Constitution of Cuscuialin. 
Nrtpendra Nath Chatterjee : Studies in 
Diphenyl Series. Part III. — ^4 Neic Route to .Phe- 
nanthrene, M. A, Hamid Gurcharan Singh and 
H. B. Dunnicliff : The Action of Hydrogen Sul- 
phide on the Chrontaies of Hydrogen, Aynmoniurn, 
Sodium and Potassium. R an ajit Ghosh : Synthe- 
sis of Hexahy dr o-a-Coumaranone. B. B. Dey and 
(Miss) P. Lakshmi Ivantam : Studies in the 
Cotarnine Series. Part V. — Condenscdion of 
Cotaxnine with Aromatic Nitro- Aldehydes. ITartsh 
Chandra Goswami and Pulin Rehari Sarkar : 
On the Trqde Nitrites of the Rare Earths and a New 
PJicro-Test for Cresium. K. N. Haul and G. S. 
Ahluwalta : Actioyi of Cotarn ine and o-Niiro- 


benzaldehyde. U. S. Krishna Rao and B. L. 
Manjunath : On the Supposed Occurreyice of Acicfs 
yvith Uneven Number of Carbon Atoms in Vegeiahle 
Oils and Fats. Part II. — The Acid Fraciion of 
Plean M.W . 354 froyn the Seeds of Butea frondosa, 
Roxb. Jagraj Behari Lal : Metallic Uranium 
in Organic Synthesis — I* art II. Priyada 
Ranjan Ray and Haribola Saha : A Short Note 
on the Chromium Biguanide Coinplc.ves. Duhkha- 
haran Chakravarti and Baidyanath Ghosh: 
Synthesis of Coumarins from. Phenols and ^-Ketonlc 
Esters. I:\trt IV. — Coumarins from VChloro ami 
2-NUroresorcins. Hirendra Nath Dasgupta: 
Heterocyclic Compounds containing Arseyiic in the 
Ring — A P reUmlnary Note. 

The Indian Botanical Society ; 

September 1935. T. Ekambaram and I. l\. 
Rao : Studies hi Absorption and Respiraiion — II. 
R. E. Cooper and S. A. Pasha : The Osmotic 
Pressure and the H-Ion Concentration of Sea-lVceds 
in Relation to those of Sea-Water. S. C. Dixit: 
The Charophytes of the Bombay Presidency. 
J. P. R. D ’Almeida : On the Oocitrrencc of 
Gymnogramme calomelanos Ji'aulf. in India. 

October 1935. R. H. Dastur and M. R. Ratjt ; 
Carbohydrate Nitrogen Ratio of the Shoots of Some 
Tropical Trees. P. Abraham : Occurrence of 
Extracap ellary Ovules on. the Floral Axis in Coiioii. 
A. B. Saran : The Effect of Wounding on Resjyim' 
tion in the Starving Leaves of Aralia giiilfuylei. 
D. B. Mukherjek : Notes on a Colleciion of 
Plants from Mahendragiri. T. C. N. Singh : 
Notes on the Teratology of Certa in I ridi an Plants— 
VIII. P. Misra : On the Peg of the Seedlings of 
Cuciirbiba maxima Duchesne. B. N. Sarkar : 
Note on the Movements of Basella cordifolia Laml:. 
M. B. Raizada : Recently introduced or othcmisc 
imperfectly known plants from the Upper Oangdic 
Plain. A. C. JosHi : Number of Chromosomes ui 
Saa:(la fmticosa Fors/c. 


Industrial Outlook. 

Fermentation of Molasses : Use of Pure Yeast Acclimatised to Antiseptic. 


fermentation process with pure yeast 
^ is different from that with ordinary 
yeast because one knows when it commences 
and when it ends. It is a logical operation — 
almost mathematical. 

For each vat of fermentation the leaven 
is changed so that the operation is adways 
commenced with vigorous pure yeast. It 
is easy to understand that in this condition, 
the bacteria which are in the molasses are 
entirely subordinate to the yeast. This 
factor is more marked because pure yeast 
can tolerate large doses of antiseptics in 
the special apparatus, whereas the bacteria 
are completely paralysed by the antiseptics 
in the apparatus and in the large vats of 
fermentation. Similarly, if any mistakes 
occur during the operation of the yeast- 
apparatus or during its sterilisation, these 


are negligible owing to the action of the 
antiseptics. 

Yeast which is continually changed eiitera 
the fermentation room with the maxinmni 
ot* strength and of diastatie power. The 
inversion of saccharose is offected in. a sliort 
period and the transformation of the gliinose 
into alcohol is complete. 

The apparatus is so arranged that it is 
possible to clean it thoroughly twice a day 
without interruption of the process. This 
is not possible with the ordinary method 
of pure y^east culture. 

A recent process developed hy a French 
firm adapts laborator^y methods of pure 
yeast culture for industrial purposes, and 
prevents the negative phenomena ” which 
wp to now have paralysed its development. 
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Description of Puke \east Apparatus. at the bottom by a pixie which can serve 
The pure yeast ax)paratns has an auxiliary (1) as an outlet for the yeast, (2) as an inlet 
equipment which supplies it with a current for the wash, (3) for cleaning the apparatus, 
of ^purified air. ^ ^ ^ and (4) as an inlet for water and steam. 

biipply of x^^^Te air w'hich is an essential The piping can be sterilised completely in 
factor is secured with a pump which sucks an easy manner. 

air frorn above the roof of the distillery, and Eacli basin is fitted with two cocks for 
sends it into a filter of steel sheets filled with withdrawing samples, with a view' to w'ateh- 
salycilic-cottonwool. Below- the filter is ing the fermentation. 

placed a w'asher, two-thirds of whicli is filled It is easy to visualise with the help of the 
with clean stones to distribute the air in accompanying diagram how this equipment 
the antiseptic liquid, kept in the apparatus, (manufactured by Ateliers Pingris and Mollet 
Basins for Culture . — Three basins are Fontaine Rieunis, Lille, France) is oxierated 
available for the culture. They are made to furnish a steady supxdy of xmre yeast by 
ol red-cox)l)er, tinned inside and have a iirogressive multixilication in the three basins. 


F/TT/NGS 



D/a gra mm a tic onl y 

cax)acity of 22, 5.5 and 330 gallons. As each The liigh content of tlie antiseptic and 
of the three basins must be sterilised, the strength of the yeast permits of the 
aerated, cooled and connected with each stoppage of the develoximent of bacteria 
other, they are litted with 4 sets of pipes, until the vat is filled. During this period, 
Each basin is fitted with a pixui to convey the yeast axixiaratus continues to furnish 
sterilised air, and a coil to carry either fresh yeast and every 14 hours a xiitch tank 
stea.m for sterilisation orw’^ater for cooling, will be ready for a new^ fermentatiou. 

On the top of each basin is a manhole, If the yeast ax)paratus is correctly oiierated, 

a pipe w'itli a valve for the escaxie of the it can run continuously without changing 
gases, and two safety valves. A thermo- the yeast for a period of 3 to 4 months, 

met.er fitted to each apxiaratus enables the and the efficiency from actual experience 

variations in temperature to be watched. in India, reaches more than 90 per cent. 

The basins are connected with each other of the theoretical. 


Ninth Conference of the Indian Mathematical Society. 


^flE Editor, Mathematics Btudent, writes : 

^ We beg to r(miind our readers of the 
Ninth Conference of the Indian Mathe- 
matical Society which meets at Delhi at the 
inAdtation of the Delhi University between 
the 19th and 21st of December (both in- 
clusive) this year. It is hoped that a large 
and representative body of members will 
participate and ensure its success. Those 
who intend attending the Conference are 


requested to communicate Avith Dr. Pam 
Behari, M.A., Pli.u., Professor, St. 8tex>hen\s 
Oollege, Delhi, who is tlie Chairman of the 
Local Committee. As the x^TOgramme Avill 
soon be x^Tinted, it is requested that ab- 
stracts of papers intended for the Conference 
be sent to Dr. A. Narasinga Pao, Professor 
of Mathematics, Annamalai UniA^ersity, 
Annamalainagar, witliont delay. 
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Reviews. 


Thk Use aee Mistuse of Land. Ly 
Tv. Maclagan Gorrie. (Oxford Forestry 
Memoirs, Uo. 19, 1935.) Pp. 80. (The 
Clarendon Press, Oxford.) 

It was long tlie fasliion for the Agrienl- 
tnrist to think of the Forester as his natural 
enemy. This view, born of ignoramte, is 
gradually disappearing but not yet dead. 
There is as yet, however, no widespread 
appreciation and occasionally not even 
recognition that sound Forestry instead of 
being incompatible with flourishing Agricul- 
ture, is an important and even integral 
part of it. The Forester and the Agricul- 
turist are both vitally interested in the 
quality and cjuantity of their common basic 
commodity — the Soil. But, strangely 
enough, books wdiich take a long-term view 
of Forestry and correlate its fundamental 
bearing to soil are .all too few. It is for 
this reason that Dr. Gorrie’s interesting 
Memoir is to be w^elcomed. 

The book deals primarily with grazing 
and its relation to vSoil Erosion. Indeed, 
the author who at first set out to trace 
‘‘ The. Correlation of Erosion Damage and 
Grazing in Forest Lanas” subsequently en- 
larged the scope of his enquiry because he 
felt that if land as a whole could be put to 

its best uses the menace of over- 

grazing wnuld automatically disappear ”. 
The value of Dr. Gorrie’s book lies as much 
ill this significant standpoint of the author 
as in the suggested solutions of the problem. 
Much the greater part of the data in the 
book relating to Ijand Erosion are from the 
United States and some at least of the lines 
of attack interest us in India as showing 
how the problems are tackled elsewhere 
rather than as how they should be here. 
Such concepts as Pal at ability ” of fodder 
to livestock, ‘‘ Forage Factor ” (defined as. 
Average Type Palatability x Average Type 
Density) dealt at some length in tlie Memoir 
are of little more than academic interest to 
the Indian student. 

The volume opens with a fascinating- 
account of “ Forestry as a Factor in Land 
Management”. A survey of some aspects 
of grazing leads the author to a considera- 
tion of Grazing as a primary cause of Soil 
Erosion. The control of stream fiow is then 
discussed and there is a separate chapter on 

Farm Erosion and its Control”. The title 
of the last chapter Public and Private 


Control of Land ” almost suggests a dis- 
cussion of socio-economic theories of land 
ownership of which, however, the autlior 
steers clear and gives short accounts of 
Erosion Control and Regional Land Planning' 
avS practised in the United States. 

The use of the expressions '' concave up- 
wards ” and convex upwards ” in' de- 
scribing Soil Profiles (p. 38) is a little jarring. 
The units employed in the tables are not 
always happy. Thus land erosion in 
Table I (p. 50) is exp^ressed in “ cu, yds. per 
sq. mile ” while in Table II (p. 51) the 
soil loss is quoted in “ tons per acre”. A 
couple of Americanismis, '' on to which'’ 
(p.74) and ''Alinement” (p. 76) are iiotioeahle. 

A bibliographic list is given at the end of 
each chapter. But for a senii-jocuhir 
reference to Wang’s “ Grundriss der Wild- 
bach verbauung ” in the text (p. 49) and 
a reference to Cabianca’s paper (p. 60), the 
selection ignores the work of the Continental 
schools of thought. A few appropriate 
references to the pioneer work of the great 
German and specially Russian pedologists 
would very considerably add to the value 
of the Bibliography. 

The Memoir should be read by every one 
interested in the intelligent utilisation of 
land. 

Buuennau. 

t. ‘.it 

Three Philosophers. By W. R, Aykroyd. 
(A¥illiam Heinemann, Ltd., London, 1965.; 
Pp. 227. Price 10.s*. Qd. 

In the history of every nation tliere are 
periodically recurring moments wlnui the 
nation wakens to a national consciousness. 
To the French people such a Instoric monnnit 
came, wdien tlu^ public discovered the in- 
justice of the verdict of the sanguiiuuT 
Tribunal of the Revolution, to gnillotim^ 
Lavoisier. Tlie story of the life and work 
of this pioneer of modern chemistry mahes 
fascinating reading to which a pathetic turn 
is given by the exceptionally tragic circum- 
stances that attended his end. 

In the present volume, the author gives 
primarily a biography of Lavoisier to which 
are added the lives of the two eniinent 
English scientists, Priestley and Cavendish. 
These latter two were Lavoisier’s contempo- 
raries and rivals in the field of science. As 
an excuse for the inclusion of these two 
biographical sketches when his main purpose 
seems to be to lay bare the rather unfamiliar 
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life-history of the French scientist, the 
author suggests that the achievements of no 
seientihc worker can be studied with ad- 
vantage without reference' to those of his 
eontemxjoraries wdiose work no doubt must 
dovetail w'ith his own. This method is 
amply justified in as much as certain obscure 
points in regard to claims for priority of 
discovery raised by some biographers have 
been set at rest. The lives of the three great 
figures of modern science are pursued on 
parallel lines and wherever appropriate, their 
attainments as men and scientific workers 
are critically compared. 

Lavoisier came from the solid middle class 
and had a good start in life. The family 
traditions would have shaped out an entirely 
different course for young Lavoisier, but his 
native genius triumphed and made him elect 
a scientific career. To him the attainment 
of scientific distinction was of paramount 
importance. JTis chief claim to our 
remembrance and admiration rests on the 
laurels ho won in the field of science, though 
he rendered signal service to the state and 
society as an administrator of the Eevenue 
Farm and as the able head of several com- 
missions on social reform. To Priestley all 
the advantages which birth and wealth could 
give were denied by nature, and his early 
education took place in an atmosphere of 
dissenterism. So it is small wonder that his 
mental horizon was dominated by theology 
in the light of which all other considerations 
were unworthy of serious attention. The 
scientific career of Priestley was spasmodic 
and all his major discoveries were made in 
fits and starts. Scientific research to him 
was a source of profound amusement that 
could fitly occupy his leisure. Like Saul, 
who came upon a kingdom when he was 
seeking his father’s asses, he stumbled upon 
great discoveries. The history of the social 
life and scientific career of Trienry Cavendish 
is a study in contrasts. Although coming 
of an aristocratic stock he inherited none of 
the gifts that go to make men successful in 
society. Aversion to society and in parti- 
cular to women, was hut one among a host 
of curious sadistic tendencies. Strange tales 
are current of how he avoided all contact 
with women. Coupled with this remarkable 
psychosis was an intellect, which, to say the 
least, was of the first rank. Science was the 
one light that relieved the genuine gloom of 
this singular mind. 

zVpart from the biograjihical interest in 
the book the serious student of chemistry 


SCIENCE 




finds much food for tli<>^iM‘**|;*_ . 
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is perhaps the development of tlie historical 
sense. Among tliose that foster the cnlti- 
vation of this sense most are the biographies 
of great mien who have contributed to the 
public weal. To all those who wish to make 
a beginning in this direction Dr. Aykroyd’s 
Three Philosophers is eminently suitable. 
The book provides the necessary background 
and the materials to build upon. The 
multiplicafcion of such books will obviate the 
keenly felt desideratum as the literature of 
this kind is none too profuse, Meanwdiile 
we extend our most cordial congratulations 
to the author for having w'on this signal 
distinction in the field of tlie professional 
historian. 

G. N. E. E. 

Ms ^ S|« 

Herebity and the Ascent of Man. By 
G. 0. ITurst,. Cambridge. (The l^niversity 
Press, 19S5.) Pp, ix+136. Price 3s. 6d. net. 

Human history is in reality only a special 
aspect of natural history, dealing with the 
succession of events having to do wdth the 
human species. It is continually asked, 
what has man been doing through the 
long ages of his existence ? The answ'er is 
furnished in part by the answer to the even 
more fascinating question — what will he 
become in the ages to come t Modern 
research in biology has taught us that 
minute particles of living matter with 
definite composition pass unchanged from 
generation to generation. We have learnt 
further that the human individual is ex- 
tremely complex and is made up of materials, 
which while deriving their salient traits 
from ancestral germ-plasm are arranged in 
new^ \vays so that it is rarely possible for 
two individuals to come into the wmrld wdth 
the same inheritance of living stu1T. In the 
fifties of the last century Gregor Mendel, an 
Austrian abbot, discovered the fundamental 
unit of life and mind tlie 'gene’, but like 
many a great discovery it w^as completely 
ignored by Mendel’s contemporaries. It was 
not until the beginning of the present 
century that scientists accorded to this 
discovery full recognition, for want of whiich 
biologists found themselves confronted by 
w’-ell nigh insurmountable difficnlties. Since 
then the progress of genetics has been both 
steady and considerable. Among the ex- 
periments whose work has contributed most 
to this progress, the name of Dr. Hurst 
stands pre-eminent, whose work Experi- 
ments in Geneties has been considered to 
be a classic in the held. The present book 


is a sequel to this more elaborate work, and 
is a very popular epitome of the recent 
work and achievements of the geneticists. 

The book is devoted to a description of 
the fundamental unit of life and mind— 
the gene — which is the determining factor 
in the behaviour of all living organisms. 
Authority is implicit in this narration inas- 
much as the author is a man of science and 
of recognised authority. The enthralling 
story of the evolution of living things is told 
in jjlain and simple terms making it intelli- 
gible to the lay reader. An unique featnn^ 
of the book is that interesting speculation 
is set forth concerning the future of the 
human race. The author by a considera- 
tion of experimental facts comes to the 
universally interesting conclusion that the 
genetical work of the past few years may 
bestow freedom and power on man to shape 
his destiny. This sounds in striking con- 
trast to the classical saying that there is a 
Divinity that shapes our ends”. Anotlnr 
thesis of especial interest to the statesman is 
that the nation which adopts seieiitilie. 
methods of race improvement will inherit 
the earth. Eecent events in countries such 
as Germany, Turkey and Italy, under dicta- 
tors, have at least in part justihed this chiiin. 

It is impossible to empliasise the importance 
of genetical science to the horticulturist and 
the breeder, but the aim of the author in 
this book seems to be to attract tlie man-in- 
tlie-street whose interest in this subject 
must be aroused and inspired to pursue the 
study at greater length. It will not b(‘ too 
much to expect that the volume wdll make 
an instant appeal to all those wdio wish to 
acquaint themselves Avith wdiat is going on in 
one of the most rapidly progressing branches 
of biological research which lias done so 
much to cliange the order from natimii 
selection to huniaD selection and enabled 
man to take a liand in creative evolution. 

0. N Pu. R. 

:|: :!- 

Cosmic Radiation. By Prof. P. M. S. 
Blackett, Part 1 — General Survey. 22 pages. 
Price 10 fr. Part II. — The \ATlson Gh)nd 
Chamber Method. 24 pages. Price S j'r. Part 
III. — Tlie Effect of the Ea-rth’s Ma,gnetie 
Field. 19 pages. Price 7 fr. Part IV. — The 
Loss of Energy by Ionisation. 17 pages. 
Price 1(^ fr. (Actualites Scientifiqiies et 
Indnstrielles. Hermann et Cie, 6, Ene tie la 
Sorbonne, Paris.) 

These papers were read before the four 
conferences on Cosmic Radiation, held in 
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May 1934 by the College of France in Paris, 
and have been - printed practically as read. 
It is unfortunate that they were not published 
more than a year earlier. They contain in 
concise form an account of the main lines of 
development of our knowledge of cosmic 
ray phenomena and would therefore prove 
valuable to those who wish to view this held 
through the eyes of one who has had a 
share in its development. 

The introduction to the subject in the first 
paper begins with a quotation from an 
enthusiast who wrote without exaggeration: 
“ Cosmic Eadiation is a subject unique in 
modern physics, in the minuteness of the 
phenomena, the delicacy of observations, 
the adventurous expeditions of the observers, 
the subtlety of the analyses and the grandeur 
of the deductions.” 

After a very brief historical statement, 
there follows a correspondingly condensed 
account of cosmic ray intensities at various 
depths below the top of the atmosphere and 
under water in deep lakes, as measured 
by ionisation chamber methods. Intensity 
variations with time ; geomagnetic latitude 
and longitude and their significance are 
discussed. It is pointed out that these 
data leave little room for doubt that the 
iniinary rays are electrically charged parti- 
cles. Kesults obtained by means of 
counter-tube controlled cloud chambers are 
discussed in a little more detail and the 
paper ends wdth an all too brief consideration 
of the origin of this mysterious radiation. 

The second paper should be of special 
value to those w'ho wish to do experimental 
work with cloud-chamber apparatus. It 
begins with a discussion of the formation of 
tracks, their wddth, number of ions per unit 
length, and other matters. A few details 
of construction of apparatus used by the 
author are given. The latter half of this 
paper is devoted to a discussion of the 
production of '' showers ” and bursts ”, 
investigated chiefly by means of Geiger- 
Muller counter- tubes. 

The author shows that observations are 
best explained by assuming that electrically 
charged primary rays of high energy, in their 
passage through matter, produce at intervals, 
along their paths, a non-ionising radiation 
of the gamma- ray type, which in turn is 
absorbed with the emission of positive and 
negative electrons which ionise all along their 
paths. The production of a relatively small 
number of these tertiary rays at one time is 
called a shower but, occasionally as a result 


of some catastrophic process, millions of 
these tertiary rays are produced and this 
is spoken of as a burst ”. It is not clear 
that these two phenomena are of exactly the 
same type. In all cases it seems certain that 
practically all the energy involved in these 
phenomena comes from the primary particles . 

The subject-matter of the third paper is 
especially important because it shows very 
conclusively that the primary radiation 
consists chiefly of electrically charged 
particles, most of which are positive. The 
author deals at some length with the theoreti- 
cal wmrk of Stormer and of Lemaitre and 
Yallarta, i,e., wdth the motion of high-speed 
electrons and protons in the magnetic field 
of a di-pole, the earth. Observational results, 
in the light of theory, indicate clearly that 
only a small percentage at most, of the 
softer portion of the penetrating radiation 
can possibly be of terrestrial origin, while 
all of the harder rays must come from 
beyond the confines of our own galactic 
system. Thus the term cosmic radiation ” 
seems to be fully justified. 

The fourth paper deals with the various 
processes by which the energy of a cosmic ray 
particle is dissipated wdiile passing through 
matter. The cosmic ray may (a) cause excita- 
tion or ionisation by passing near an electron 
in matter ; or (b) directly hit an electron 
giving rise to a secondary high energy ray ; 
or (c) make a direct collision with an atomic 
nucleus, resulting in the production of many 
high-energy photons, as mentioned above, 
and x>robably other complications. 

For process (c), the effective area of cross 
section is only a small fraction of the area 
of the nucleus of the atom concerned, w’'hile 
in tlie absorption of the photons, the efiective 
area is proportional to the atomic number, 
which in the case of heavy elements is many 
times greater than the area of cross-section 
of the nuclei. 

In such papers as these it is of course 
impossible to give details of construction and 
use for the many types of apparatus men- 
tioned. For such information and indeed 
for any serious study of the subject a biblio- 
graphy listing more than a hundred well- 
selected papers is appended. Another worth- 
while feature of this work is a set of fifteen 
excellent reproductions of some remarkable 
cloud-chamber photographs by C. 1). Ander- 
son and of several by the author. 

J. M. Benade. 
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Les Spectres Des Xebuleuses Gazeetbes. 
Par P. Swings. (Actiialitas Seientifiqnes ct 
Indnstrielles. Xo. 241, 1935.) Pp, 1-26 

Prix. 10 fr. 

This is perhaps one of the smallest volumes 
in the Aetnalites collection running to twenty- 
six pages only out of which 15 pages are 
devoted to a tahle, two appendices and the 
title pages. It is remarkable that in the 
remaining short space of 11 pages the author 
should be able to present such a clear and 
up-to-date account of the subject. This 
has been made possible because in the 
first place the author himself has done, 
in collaboration with E. Edlen, very 
important work in this field and in the second 
place there already existed the beautiful 
article of Bowen {Ap. J. .1935, 81, 1) giving 
a synthesis of the ideas on the subject. 

The author treats fully the mechanism, of 
excitation consisting of primary process of 
ionisation by absorption of stellar radiation 
and the secondary processes of ionisation by 
secondary radiation, excitation by the same 
and excitation by secondary electrons. On 
the other hand, the treatment of that part of 
the subject dealing with chemical composi- 
tion must certainly be considered to be 
inadequate although the author has given 
a resume on p. 16. It might be remarked, 
in passing, that this resume reads almost 
like a literal translation of the first paragraph 
on page 16 of Bowenh article mentioned 
above. 

B. S. M. 

* t- 

Be'nombreuents D'E’toiles. Par A. 
jMineur. (Actualites Scientiflques et Inrlus- 
trielles. Xo. 225. 1935.) Pp. 1-56. Prix. 
16 fr. 

This volume forms, as the author states 
in the preface, an indispensable complement 
to the volume on the measurement of posi- 
tions and magnitudes of stars which has 
already been reviewed in these columns 
(Curr. Sei.. 1934, 3, 223). The attemj)t 
to condense in a short space the very latest 
work done in the held has resulted in mak- 
ing the treatment necessarily sketchy and 
the material is not presenteVl in a logical 
sequence as was done in the author's volume 
on '' Photograx)hie Stellaire There is 
neither a table of contents nor an index nor 
a bibliography. 

The work is, however, quite authoritative 
and there are no errors of a serious nature. 
The large number of tables and grax>hs 
interspersed throughout the volume adds 


much to the clarity of the (exposition. Of 
particular inten^.st is the req;)resontation, by 
means of formulae., of the number denoting 
stars more brilliant than magnitude, w., as 
based on the work of Chapman and Mcdoite, 
Van Khijn and Scares. As a x>iTelimiiiary to 
the actual subject of star eniints, the author 
has briefly revieW'Cd the 
catalogues and charts and ass(essed th<eir 
relative importance from the point of \iv\v 
of Stellar Statistics. Importance lias rigidly 
been given to tlie Harvard pliotonu'tric 
sequences, this being tlie source on whiCi 
the author mainly relies. 

This is an indisxjensable book for an astro- 
nomer, theoretical or practical. 

B. S. .M. 

:|.' 

PHENOMENES D iNTECmATTON BANS I.BS 

Cultures des Trssus. By B. Eplirussi. 
(Actualites Scientiflques et Indus triell(\s. 
Hermann & Co., Paris, 1935.) lh*Le<‘. 8 fr. 

Tissue Culture, umlertaken mainly by 
workers on Cancer Research, has, in])raeti(T, 
involved the solution of many x>i'ol)l(uns of 
General Biology. One such problem, as 
Vogt puts it, is the individuality of cdhilar 

culture After sevcTal trans plan ta.- 

tions what type of formation is repre>sentiul 

by a culture of fibroblasts '? Is it a 

Unity like that of the whole organism or a 
part of the organism ? We ventuia'. to 
paraphrase it in common language^ as 
follows : Is it (the culture of tissue^, (alls 
after several transplantations or passag(‘s) 
a chix^ of some block or are tlune as inany 
blocks as there are chips or cells '? Alhert 
Fischer, the author of the best book on 
Tissue Culture, so well qualified to sp(‘a:k 
on such a problem, says in one of his paquo’s, 
‘■‘ The transplanted tissue obeys a, 11 the laws 
of x^i^ 3 "siological integrity....... We arv 

here dealing w'ith a partial organism and not 
with cellular organisms.” The reasons for 
such an opinion have been based on caudaiii 
differentiations which appear among (tALs on 
culturing a tissue. For examine, the epi- 
thelium of the Thyroid begins to form th(‘ 
colloidal substance only in the cent it- whil(‘ 
the cells on the periphery of the same eultiu*('. 
continue to multiply undifferentiated. M. 
Bphrussi rightly compares a culture of 
tissue to an organism, for cells sometimes 
show division of labour even though the 
main function leading to the division of 
labour may not be apparent ; he calls this 
oriented heterogeneity. He summarises the 
follovdng x^oints of identity between the 
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culture of tissue cells and an organism as 
a whole : (1) The tendency towards a de- 

finite shape. (2) The limit of suh-division (for 
single cells of tissue do not grow). (3) The 
X^ower of regeneration which naturally regu- 
lates the shape. (4) Oriented heterogeneity. 
M. liiX)hrussi further finds two problems 
common between the science of Tissue 
Culture and General Biology: (1) What 
limits the growth of a tissue in culture'? and 
(2) What determines the development of a 
cell '? That there is a regulating factor 
inherent in a culture of tissue is inferred by 
tlie |>resence of a similar substance in a 
colony of Vorticella as x^i'^'vioiisly shown by 
th(‘ renowned French Biologist, Faure 
Premier, under whose editorship the x>reseiit 
brochure lias been issued. Such a substance, 
although hypothetical at present, is probably 
also found in an egg where it regulates the 
growth of the embryo. M. Brachet has 
called it ‘VGenetine”. M, Ephrussi has 
given a clear exx^osition of the subject 
within 22 pages of printed matter using 
some 10 diagrammatic figures for illustrating 
the important x^oints. For the modest x^rice 
of 8 francs nothing more could be expected 
but many a reader would have welcomed a 
longer essay perhaps with some micro- 

Xihotographic illustrations which would have 
given a more realistic representation of the 
Xdienomeuon discussed so ably by the author. 
The subject appears to be of very recent 
origin, for no bibliography 

dates earlier than 1922. 

S. M. 

si: si: si: 

Heat. By Hutchinson. (TTniversity Tuto- 

rial Press, Ltd., London.) Pp. 284. 
Price 3s. (yd. 

This is an excellent work by a well-known 
author and tits in admirably with the Inter- 
mediate syllabus of Indian Universities. 
The chapter on Eadiation ” is the only 
chax)t;e.r where the author could have 
adox^ted a fuller treatment by the addition 
of the “Theory of Exchanges ” and Eichic’s 
experiment. 

A historical background is provided 
throughout the book by detailed description 
of classical experiments. The utility of the 
book is greatly enhanced by the mention 
of all the practical applications of heat in 
industries and engineering. Heat engines 
have received particular attention in the last 
chapter. 

The w'orked and unworked examples are 
as interesting as they are varied in type.. 


vSolutions to the exanixdes are, unfortunately, 
omitted and would be a welcome addition 
to the hook. 

One cannot help wishing that the cover of 
a book, whose get-up in other respects is 
excellent, were of a different colour. The 
bright orange cover “ strikes one in the 
eye. Would not a light green or blue ho 
more suitable for a study f 

P. A. Madhava Eao. 

•-k 51: 

Orgat^ic Syntheses. Yol. XY. Edited by 
W. H. Oarothers. (IMessrs. Chapman k 
Hall, London, 1935.) Price Gd. net. 

The book under review is the fifteenth 
member of the series of publications entitled 
“ Organic Syntheses*’. The x^^^sent one 
contains description of usefully workable 
methods of thirty diilerent prepara- 
tions. The inclusion of substances like 
5 : 5-dimethyldihydroresorcin, diazomethane, 

2 : 4-dinitroaniline, p-iodophenol, l-methyl-2- 
pyridone, etc. and an experiment describing 
the 0^ anhydrous hydrogen 

bromide, obtainable continuously for hours, 
make the book quite useful. Amongst the 
types of reactions dealt with in the present 
volume are to be found examples of (1) 
addition of liydro cyanic acid to a ketone, 
(2) substitution reactions, (3) reduction with 
tin and hydrochloric acid, (4) Grignard’s 

reaction, (5) malonic ester condensation, 

(G) decarboxylation with concentrated alkali 
at high temx)erature, (7) halogenatioii wdth 
halogen acids, and (8) oxidation with sele- 
nium oxide. The get-up of the book and 
the disposition of the contents are exactly 
as in the previous volumes. 

P. 0. Guha. 

♦ 5|: 5l: 

Laroratory Manual of Phy^siological 
Chemistry. By Prof. Meyer Bodansky and 
Marion Fay. Third Edition. (John Y iley & 
Sons, Inc., Xew' York ; Chaximan <S; Hall, 
Ltd., London, 1935.) Pp. vii+2Tl. Price 
105 . net. 

This is the laboratory companion to Pro- 
fessor Bodansky’s well-knowm Inirodiiciion 
to Physiological Chemistry (cf. review in 

Current Science, 1935, 3, 318) and the latter 
should be consulted at every stage to under- 
stand the bearing and significance of the 
experiments dealt with. As an elementary 
laboratory manual useful to students pre- 
paring for a degree in Medicine, the book 
serves a real need. It comprises both 
qualitative and quantitative experiments, 
systematically arranged. The subjects dealt 
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with are few, but vital aud within the limits 
imposed by the size of the manual ; the 
authors have succeeded in placing before 
the readers, a comprehensive array of the 
salient features of physiological chemistry. 
While the book cannot lay claim for com- 
pleteness, it serves as an excellent introduc- 
tion and if supplemented by collateral 
reading of easily accessible literature Avith 
the assistance, of the references cited through- 
out the book, the student cannot fail to 
obtain a working knowledge of the sub- 
ject. 

The get-up of the book is excellent and 
leaves nothing to be desired. We are 
confident that the revised edition will receive 
a warm reception. 

:}t * 

Insect Physiology. By V. B. Wig^Ies- 
wortli. (Methuen Co., London.) Pp. Yiii + 
134- Y^ithlS Illustrations. 1931. Price 3^'. 6d. 

This little book maintains the high 
standard reached by other monographs on 
biological subjects published by Methuen 
& Co., Ltd. It Ydll be welcomed by the 
agricultural and medical professions and 
will be of great value to students of general 
zoology. The general physiology of the 
group of Insects which are the most numerous 
in species and the most varied in structure 
and habits, is apt to be observed by the 
practically endless specializations of these 
animals, but the author has retained only 
the material points, linking all the general 
factors into a single system, in illustration 
of his theme. 

Though the early scientists like Hooke, 
IMalpighi and others have studied the nior- 
X^hology of insects aud have given us correct 
and valuable information about their physio- 
logy, the subject did not receive further 
attention nor any impetus till entomologists 
were confronted with the ravages caused 
by the insects in the spheres of agriculture 
and public health. Subjects like responses 
to stimuli, reactions to parasites, acclimat- 
isation and the action of toxic sprays and 
gases upon these, have engaged the atten- 
tion of economic entomologists within recent 
years. We, therefore, congratulate Dr. Wig- 
glesworth and welcome his largely illustrated 
monograph in which the author says that 
'' the sketch which follows is based on the 
study of nearly 2,000 publications, and on 
a certain amount of original work'’. 

The first chapter deals with the integu- 
ment and it is very well known that a large 
amount of insect physiology depends upon 
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the nature of its cuticle. The cuticle which 
consists of thin epu- and a thick eiida-(niticl(‘ 
is shed from time to time. The xinimprcg- 
nated endocnticle is very elastic and this is 
proved by the fact that the first stage larva 
of Rhodnius can receive into its a,bdomcn 
more than 12 times its own weight o.f blood. 
During moulting, a large part of the onticlc 
is dissolved ; the endocutiele when uniiii- 
pregnated with cuticiilin undergxxss disso- 
lution, when the epicn'ticle remains un- 
touched. Possibly this digestion of the 
cuticle is brought about by tlio secrcl ion of 
enzymes (a cliitinase or proteasiO fhc 
dermal glands into the moulting iiuld pre- 
sent hetw^een the new and old cuticle. The 
epicuticle is torn by the pressxire of the 
hlood. Chapters II and III deal with the 
respiratory and circulatory systems, d'hi'. 
diffusion theory of insect resi)irahLon is 
briefly described and an account of the 
resp)iration in aquatic forms like IIyd.rop)hilus, 
Dytiscus (metapneustic rcsp)iration.) and 
ISTotonecta is given, and among i)arasit(‘s 
mention is also made of the aquatic larva' 
of Donacia possessing special siiflioiis which 
are inserted into the air-containing tabes of 
aquatic plants, and thus remain subnic>rge(l 
permanently. The wounds in many insects 
are merely closed by a plug of ceflis a.n<l tlu' 
blood does not clot in that region. The 
blood-cells or hsematocytes are p)hag()<*ytJe 
and accumulate on the sides of the dorsal 
blood-vessel forming pxhagocytic organs. 

In the chapjters on digestion and ex<u'(Ml<iu, 
besides giving important and intercNsiiiig 
information regarding salivary glands, tli(‘ 
author has given excellent descript-ion of 
digestive enzymes, Malp)ighian tubuUvs, 
holocrine and merocrine types of secuH'tiou. 
The former is a cellular disintegration, to 
form the juice while the latter is imuxfly a 
secretion from the epithelium. 

The next two chapxters deal with nutrition 
and metabolism, and reproduction aud 
growth. The importance of symbiotic or- 
ganisms is discussed in insects like Chm<‘x, 
Glossina and Pediculiis. With regard to the 
subject of metamorphosis, it is believed that 
this is - initiated by a harmone which is 
different from the one responsible for 
moulting. 

The last chapter gives an account of the 
nervous system, sense organs and behaviour. 
There is a large list of references given at 
the end of the hook so that students re- 
quiring detailed information may refer to 
the original papers. The get-up of the book 
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iB neat, and attractive and we have no doubt 
that it will be appreciated by the scientific 
workers for whom it is intended. 

L. S. R. 

5l: 

Helminth Paua sites of the Domestic atet) 
Animals in India. By G. D. Bhalerao. 
(Sci(mtific Monograph Iso. 0 of the Imperial 
Council of Agricultural Research.) 

Tlie study of helminthology has, in recent 
years, revealed its importance not onty in 
medicine and public health, but also in 
vet(uinary and agricultural sciences. ITn- 
forbunateiy this branch of science has, till 
recently, been neglected in India. Mr. 
Bliale]*ao’s Monograph on the '' Helminth 
Parasites of Domesticated Animals in India” 
has adequately put forward its claims in 
veterinary science and is a valuable asset 
to the helminthologists and veterinarians 
alike. The aim of the monograph is to 
[)rovide a collective account of the helminth 
])arasites of our common domestic animals 
and to facilitate their identiiications. Each 
helminth group — Trematoda, Cestoda, hTema- 
tod a and Acanthocephala — is considered 
separately, beginning in a general way with 
the morphology and life-history, followed 
by a systeniatic account of the group under 
review. Elaborate keys for the identifica- 
tioTi of the parasites belonging to each group 
form very useful part of the work. I'he 
desc'riptions, though concise, are suitably 
illustrated by clear diagrams, many of which 
arc claimed to bo original. The bibliography 
given at the end of the book is exhaii, stive and 
renders tlie volume of service even to 
a.dvanced workers. The author has siicces.s- 
fnlly achi(ive(l his object and the \vork com- 
])ares favourably with any other in the field. 

No v/'ork. of this kind can be perfect in 
every way and there is always a danger 
of its becoming out of date, even prior to 
its x>ublication, especially when continued 
research is daily adding ncAV form.s to the 
helminth fauna. Tliere api)ear to have been 
certfiin omissions and unfortunate errors in 
this volume. The author has been rather 
modest in omitting his important forms de- 
scribed in recent years. In the interest of 
the subject, these and certain others 
described by other authors from India 
ought to have been included in the book. 
Mention of the presence of receptaculum 
seminis in the family Psilostomidse is rather 
curious, as its absence has been emphasised 
in many standard works {vide Fiihrmann 
in KukenthaPs der Zoologie). 


There are some slips as well and these though 
trivial, are blemishes in an otherwise 
admirable piece of work. 

The general get-up of the book is nice 
and the paper used is good. The book 
is particularly Avelcome as it comes from the 
Research Staff of the Imperial Institute of 
Veterinary Research, Mulct esar, wdiere most 
of the officers of the Veterinary Department 
now complete their training. Mr. Bhale- 
rao is, therefore, to be congratulated on 
this successful venture of a zoologist. The 
book is the first of its kind from India and 
will undoubtedly well serve the parpose 
intended. It should meet the requirements 
of both the student and the practising 
veterinarian, and would, besides, form a 
useful addition to the zoological libraries. 

Cr. S. T. 

5 }: 5 }: 

Fundamental Physical Properties of 
Lac— Part I. Mechanical Properties. By 
Lai C. Verman. (Technical Paper No. 3. 
London Shellac Researcli Bureau.) Pp. 28. 

This neat brochure heralds the publication 
of a series of four dealing with various 
aspects of the Fundamental Physical Pro- 
perties of Lac, viz., Mechanical Properties, 
Thermal Properties, Electrical Properties a-nd 
Ojltical Properties. It was pointed out 
by Mr. Gibson, sometime ago, that, among 
other things, compilation and publication of 
exact data on the Physical, Chemical and 
Mechanical Properties of Shellac, with special 
reference to use in industrial processes, would 
go a long way to consolidate the position of 
lac as a raw material in industry ; Dr. Lai C. 
Verman has taken great pains to collect and 
collate the floating facts and present them 
in such a concise form for ready reference. 
After a brief outline of the methods and their 
limitations, values are given for the specific 
gravity of shellac, film-hardness, adhesive 
strength, ultimate tensile strength and 
modulus of elasticity oi various types of 
shellac and shellac compositions. Wherever 
possible the corresponding values for other 
natural and synthetic products are also given 
for comparison. 

A perusal of this booklet brings to light 
certain striking xjroperties of lac which can 
be turned to commercial exploitation. The 
removal of the wax from lac seriously im- 
pairs the scratch-hardness and abrasion re- 
sistance of shellac films, and the author's own 
work indicates that the natural wax is far 
superior to added plasticisers in conferring 
hardness and especially abrasion resistance 
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to shellac films. It has been clearly point- 
ed out that the liardness of the film de- 
pends on the nature of the base to which 
it is attached and the subsequent baking. 
Another remarkable property of lac brought 
into strong relief is that its adhesive (quality 
is something enormous compared with fish 
glue and g’elatin, the drying period being 
relatively negligible at that. In spite of 
this the" film produced from shellac varnish 
can be " flatted by sand-paper. An 
adequate bibliography at the end consider- 
ably enhances the usefulness of this brochure. 

This publication is all the more welcome 
at this juncture when lac is faced with a crisis. 
By bringing to the fore the outstanding 
qualities of lac. it may help the lac industry 
to hold its own again, st the onrush of 
synthetic products. It is hoped that, ere 
long, the other parts also will come in print. 

A. V. S. 

sj' 

Indian Sugar Indt^stry (1935 Annual). 
By M. P. Gandhi, Secretary, Indian Sngar 
Mills Association ; Secretary, Indian Cham- 
ber of Commerce, Calcutta. (G. I!:!. Mitra 
of Messrs. Book Co., Ltd., -1/3 B, College 
Square, Calcutta.) Pp. xvi-f57-f22. Price 
Pts. 2-4-0 (postage extra). Foreign 7s. 6d, 

At the time 'when the Indian Sugar 
Industry is making rapid strides of advance 
under the Government’s protection policy 
with all its beneficent influence on the 
agriculture of the country, this publication 
by Mr. M. P. Gandhi must be of immense 
interest to industrialists as well as to the 
general public. The author has presented 
briefly all sides of the industry and its inherent 
problems. The earlier part of the book 
contains tables of all the necessary data 
about production, exports, imports, costs, 
consumption and many other 
topics. The main text confines itself to a 
detailed explanation of practically the same 
topics with the author's views and arguments. 
The reader has herein an opportunity of 
knowing a short history of this important 
industry, its present position and the future 
possibilities. 

The fifteen tables inserted in the book are 
useful as permanent references because they 
include besides the figures for the year under 
consideration those for several of the pre- 
ceding years and also here and there esti- 
mates for the coming years. The appendix 
contains an outline of world sugar industry 
with a special section on Java, The mono- 
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graph ends with a very useful list of all the 
sugar factories in India. 

For purposes of easy comparison quanti- 
ties must be expressed in tbe same unit, for 
example, as tons or as maiinds and thongli 
it is appropriate to use both tbe units it 
will make comparison of data more difficult. 
We find also different ways of numeration 
adopted even in one and tbe same table as 
for example in Section (9) of Tbe Indian 
Sugar Industry at a Glance” where the 
quantity of cane crushed is expressed as 
lakhs of tons and other quantities as niilliona 
of tons. Attention to these small details 
is bound to enhance tbe value and usefulness 
of tbe work. 

It is hoped that tbe author undertakes 
this publication every year for the use of 
tbe public who are interested in tlie welfare 
of one of our important national Industrie's. 

G. G. R. 

* 5|s 5l: 

Candle Manufacture. By Professor Dr. 
IJ. ]Sr. Godbole, assisted by E. ]Sr. Mehta. 
(Benares Hindu University, Benares, 1935.) 
Pp. iv -|- 29. Price Es. 2. Foreign 4.s*. 

This small book of 29 pages embodies tli(‘ 
practical experience of the authors in the 
industrial laboratories of the Benares Hindu 
University and also includes inform ation 
collected elsewhere. 

The first chapter x^Fcsents a brief survey 
of the historical and economic aspects of tiu* 
industry. Tbe raw materials of th('. industry 
are described in tbe second chax>ter, which 
gives in addition an elementary idea, o!' Hie 
process of the '' splitting ” of fats and hydro- 
genated oils. Auxiliary materials such us 
ceresine and bces-wax as WTdl as the recently 
developed I-G waxes, and Hveir assista,n(*(‘ in 
the manufacturing xuocess are indicated in 
the fourth chapter. 

A short account of iireparation of eaiulh'- 
wicks and the significance of tlu'. melting 
and congealing point of candle-material is 
followed up by a very brief descrix)t,ion of 
the manufacturing process as carric'd out 
with modern machinery. Some hints ar(' 
also given regarding tbe manufactuiH* of 
fancy material such as coloured, modicat(‘d 
or perfumed candles. 

The tables given in the appendix contain 
information concerning (1) size of wick and 
diameter of candle, (2) shape, size and weight, 
and (3) melting points of some types of 
candle-material. 

It is hoped that this book will be read by 
all persons interested in candle manufacture. 
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Universities Year Book, 1935. Published 
for the Universities Bureau of the British 
Empire. By G. Bell Sons, Ltd., London, 
1935. Pp. xxxi-!-1057. 

The latest edition of this well-known year 
book has all the merits of its predecessors, 
authoritative character, comprehensiveness 
and excellent get-up. First published in 
1914, the Year Book has become more and 
more indispensable to the members of 
universities and colleges, government de- 
partments, clubs, school masters, etc., wlio 
hnd in it much information of interest 
rega.rdiiig members of other universities, 
colleges, etc. The publication has been 
brought up-to-date and the arrangement of 
matter is so designed as to make ready 
reference possible and in this, considerable 
assistance is afforded by the excellent name 
and general indices. 

Each section under Universities (of Great 
Britain and Ireland, of Canada, of Australia, 
of South Africa and of India) comprises a 
directory of tlie officers and members of the 
staff of the universities, general information 
and reports of events of outstanding 
interest which occurred during the previous 
year. There are 31 appendices, wliicli pro- 
vide such varied information as professions 
and careers, post-graduate scholarships, 
centres of scientific and industrial research, 
etc. Considerable space is devoted to Indian 
universities not only in the earlier chapters, 
but also in the appendix. The publication 
is indispensable to all libraries 'where it will 
occupy an important place among reference 
volumes. 

* sic -At 

Les Assootattons Bioi.ogiqxjes au point 
DE VUE M atiiematiqxje. By M. Vito Yol- 
terra and M. Umbreto D’Ancona. Pp. 97, 
28 Figs. (Actualites Bcientiliqiies et Irulns- 
triclles. Hermann & Co., Paris, 1935.) 
Price 20 /r. 

This brochure is a guide, to the study 
of the rise and fall of population among 
animals andlo'\\^er organisms by the applica- 
tion of mathematics. Tlic late E. F. Smith, 
the author of Bacterial Diseases among Plants, 
who has done more, than any one else to in- 
crease our kno wledge in this branch of science 
and as such deserves to be considered a great 
biologist, says in his hook, Yothing is more 
discouraging to the general reader than a 
book or paper full of mathematical 
formulJE.’’ He further writes, '' Biologists, 
for the most part, are very far from being 


able to express themselves after the manner 
of mathematicians. Their language and 
ours is unlike, almost to mutual exclusion. 
If your liking for mathematics is second only 
to your love of biology, then you may study 
it as long as you feel inclined. You will be a 
kind of white blackbird among your 
fellow biologists but this need not disturb 
you since you will be able to do some things 
which they cannot do." If any ambitious 
biologist wishes to make liimself such a 
'' white blackbird ”, he cannot do b(d.ter 
than start with tlie wmrk of Volterra and 
D’Ancona under review for it gives as easy 
and simple an introduction to the subject 
as possible. Volterra’s mathematical theory 
of the struggle of life has proved of such 
significance that it has offered others like 
Gause and Bevertzo'if material to elaborate 
on. Master of his field Volterra’s treatment 
of the subject can hardly be surpassed in 
lucidity and selection. However, as the 
authors themselves state, their publication, 
on account of its small size, can hardly serve 
as anything more than a guide and tliey 
refer the interested reader to other literature, 
in the bibliography. Here w^e note several 
serious omissions. E. Fischer’s name, occurs 
in the text on p. 82 but none of Iiis papers 
is listed at the end of tlie book. At the 
University of Oslo, Prof. Hjort, collaborat- 
ing witli Drs. Ottstad and Klem, has made 
a mathematical analysis of yeast growth 
as a model of increase in population and 
applied this and similar results to study the 
fiuctuating population of the whale. Tlu^se 
three Norwegian scientists have publislied 
<‘xcelle.nt Essays on Population ” in 1933 
hut no reference is made anywdiere to thei 
work. Influenced by tlie application of 
mathematics to the study of insect epidemics, 
H. E. Prof. Eschericli, the present Eector 
of the Munich University, has explained 
“ The New Aspect of Forest Entomology ”, 
in Forstwiss. (Jen,, 1930, Heft 12 ; wlule 
from his Institute Prof. ZAcolfer has published 
several classical papers, among otluus a 
mathematical essay entitled, '' The Theory 
of Insect Epidemics ”, Biol. Zentr., 1930, 
Ed. 50 , I-Ieft 12. These papers also appear 
conspicuous by their absence. Like most 
French books the publication under review 
is an inexpensive one and Messrs. Hermann 
& Co. have the readers’ thanks at the fine 
get-up and the absence of all errata. 

S. M. 
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The Structure of Metallic Coatings, Films and Surfaces/’' 


^HE papers read, at a symposium on 

^ tills subject conducted by the Faraday 
Society and the discussions thereon appear in 
a special number of the Transaciions of the 
Faraday Society, A number of well-known 
workers in this field have taken part and in 
all there are about thirty papers. 

In Part I, Professor Finch and liis colla- 
borators have given a complete account of 
the study of surfaces by electron diffraction 
methods. Their paper surves as a valuable 
monograph for workers in this field. It is 
made quite clear that although there are 
still a few points to be cleared regarding 
the interpretation of experimental results, 
the method of electron- diffraction is prob- 
ably the most powerful available for the 
study of surfaces. The evidence given by 
this method towards the clarification of the 
‘'vexed question” of the Beilby la^fer on 
polished surfaces is in favour of the existence 
of such a layer. In the general discussion 
on this problem Professor Kirchner makes 
the observation that diffuse bands of the 
type given by polished surfaces can also be 
obtained by reflection from suitably pre- 
pared, sputtered or evaporated films which 
however give sharply defined rings by trans- 
mission. .But sputtered or evaporated films 
and the polished layer are two different 
things which are not directly comparable, 
and thus the evidence against the existence 
of the Beilby layer is not overwhelming. 
Ho;pkins finds that the Beilby layer is about 
30 A thick while Zees finds a layer of 
oriented crystals separating the Beilby layer 
from the polyerystalline layer underneath. 

In the second part there is a very interest- 
ing paper by Professor Andrade, incorpo- 
rating some remarkable results obtained by 
him recently. He has followed various stages 
in the growth of crystals in thin films of silWr 
on heat treatment, by microscopic methods. 
Spherulites, i.e.j uniaxial crystal fibres radi- 
ating from a centre, are first formed on 
heating such films. These gradually grow 
into single crystals with their ly planes 
parallel to the surface of deposition, on 

* Transactions of the Faraday Society 1935 31. 

Part 9^. 


increasing the temperature. This obseiv^a- 
tion is in agreement with the results ob- 
tained by previous workers by X-ray and 
electron-diffraction methods as to ori('nta- 
tion of crystallites in metallic films on In^at 
treatment. 

The remaining papers deal witlt niedjillie 
coatings obtained by electro-deposition, hot 
dipping and spraying. Macnaughton and 
others present the results of a study of Hie 
hardness of electro-deposited nicked in reda- 
tioii to grain size, pll value of the (deetrolyte, 
etc. Blum and Kasper find that, deposit.s 
obtained with nickel chloride solnt.ion an* 
fine-grained and relatively smooth, strong, 
hard and brittle. Tho.se obtained with 
sulphate baths are rough, eoarse-graiiicMl, 
soft and ductile. Professor Kohlschiitteu's 
paper on “Somatoids” is valuable in nnd<*r- 
stancling the formation of abnormal growths 
on the cathode during eleetro-depositiou. 
Hothersall has studied, the influen(?e of tlu‘ 
substrate on tlie structure of metallic, coat- 
ings obtained by electro-deposition. Wood 
has made a thorough study of thc^ dilTt‘r- 
ences between electrically-deposi(.<ul inetahif* 
coatings and the normal nudul by X-ray 
methods. He finds a broadening of the 
lines in the X-ray diffraction ]>att.(U‘n of 
such deq^osits of nickel and chroiniinn ;iud 
points out a correspondence this 

line broadening and the hardiies.s of tlie 
deposit. He also finds that tlie brightni^ss 
of the deposit was greater in the d(‘p().sits 
showing more perfect oricuitation of t-Iu' 
crystallites than in others. 

The papers and the discussions Avhicli 
follow them provide a more or Ic^s.s eonrpbdi* 
survey of the subject. The diseiisHions 
especially are highly stimulating ami in 
them several interesting points are raised 
which may form subjects for further woilc. 
It is clear from a study of tlu^se that th(‘. 
method of electron-diffraction is invaluable 
for the examination of the struct ore* of 
surface layers. But other methods involv- 
ing the use of X-rays, optical prop(n’l.ie‘S of 
the surfaces and microscopic studies are also 
essential. 

B. R. 
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Over-Population in India. 

In an extensiv-e note recently published in 
the press, the Public Health Commissioner 
whh the Government of India was reported 
to be contemplating a discussion of the prob- 
lem of over-populatiou in India in an article 
about to appear in the Indian Medical 
Gazette^ and also as making a suggestion, that 
the Pedeial Administration should deal with 
the issue of family limitation as a remedy 
for combating the baleful consequences, re- 
sulting from an uncontrollable increase of 
population. In many provinces large masses 
are at the level of bare subsistence, with 
hardly any clothing or house furnishings but 
possessing quite a remarkable power of 
fecundity. Pew will fail to be impressed by 
the prevailing misery, squalor and poverty of 
the Indian people, and among the numerous 
public matters with which the Government 
of India will shortly be confronted, the sub- 
ject of raising tlie economic level of the 
country and of improving the standard of 
living of the common people must necessarily 
occupy the foremost place. 

Mofiern civil satioii is full of paradoxes. 
In the midst of plenty people are allowed to 
suffer. Tlie banks are embarrassed by a 
plethora of money, but are unable to 
icdease the funds for providing relief to 
the unemployed. Gold always regarded 
as an incorruptible standard of currency, 
lias been dedecred from its appointed 
task, wdtli the inevitable effects of discourage- 
ment and arrest of business involving 
human unhappiness. Increase of population 
considered a sign of X3ublic prosperity 
in the past, has now become a menace. 
These strange and alarming phenomena in 
human affairs must inevitably puzzle the in- 
genuity of all Govemruents, and perturb the 
hearts of public leaders. It seems to us tliat 
at the root of all tliese troubles 1 es the cur- 
rency problem. Tlie recent pol cy of sover- 
eign governments of hoarding gold and silver 
is obviously due to the apprehe ision of a 
shrinkage in their supply, and their immobi- 
lisation paralyses trade and increases un- 
employment. If the world would adopt a 
form of currency, incapable of maldistri- 
bution or of being cornered, which could be 
used purely as a counter or a clieque between 
services and commod.ties, perhaps the other 
socd il problems might admit of easy solu- 
tion. It is the inefficient system of world 
economics tnat has made some of the 
existing population superfluous, and the 
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remedies suggested for restricting the 
increase are in the nature of an experiment 
in human biology. 

We know that the humanitarian measures, 
which governments and voluntary public 
services have adopted for the promotion of 
the peoples’ health and happiness, provided 
also the causes leading to an absolute 
increase of population. But no one can 
seriously suggest the suspension or repeal of 
all attempts at sanitation and the preven- 
tion of disease, the provision of famine relief 
measures or the protection of the person and 
property of the people as one of the remedies 
for over-population. It may be possible to 
absorb the superfluous population by an ex- 
tension of irrigation, improved methods of 
agriculture, emigration and closer settle- 
ment of sparsely inhabited lands and by 
developments in industry and commerce. 
The limits of what can be done in these 
directions must be readied sooner or later, 
and possibly in most parts of the world they 
must have been already reached. It is 
legitimate therefore for public leaders to 
suggest tlie popularisation of contraceptive 
technique as an infallible remedy for limiting 
the number of births, and every child knows 
that population of manageable dimensions 
can have more food, better accommodation, 
higher expectation of life and greater facili- 
ties for racial improvement. 

Scientists may soon be in a position to 
estimate exactly what human population 
India can carry at a tolerable level of exis- 
tence, providing for freedom, happiness 
and all the richness and variety implied in a 
full and complete life. Till we get an 
idea of the estimated maximum population, 
the term over-population must continue to 
be used as a vague one, for reckonings based 
on insufficient assumptions can have 
very little practical value. It has to be borne 
in mind that the numbers of human popula- 
tion alone do not press steadily on the 
means of subsistence, a large percentage of 
which being destroyed by other species of 
animals. Further a large quantity of food 
good enough for human mouths goes to 
support stray animals and domestic pets, 
apart from what is thrown away as waste. 
We can fairly comprehend the total volume 
of food consumed by the larger mammals, 
rodents, birds and insects in the wild state, 
and by other animals which hang on the 
outskirts of society rendering little service. 
We practically ignore the loss of food due 
to animal depredations when we describe 


over-population as signifying that in a given 
area at a given time tlicre are more poople 
tlian the produce of land can support in a 
reasonably comfortable exisbence. We iin* 
not pointing to this source of loss as an 
argument against tlie suggested remedies fur 
controlling over-population, and we air 
fairly certain tliat all the forces anayed 
against the general practice of contracepbivt' 
methods will be utterly futile to check it, y 
progress, for the knowledge relates to an 
impei'ious biological process, which iiiteianst.^ 
mankind more than food. In any sphere ut 
human thouglit and action, freedom vvithuut 
responsibilities is deaily coveted by every ’ 
one, and critics of birbli control point oat 
that the doctrine of the Malthusian Leagm' 
favours such freedom. They desire to know 
whether tlie dissociation of freedom and its 
attached responsibility in society will favour 
its refinement and ennoble its conscieiua*. ' 
where such alienation in the political splnuv 
is apprehended to lead to anarchy. They ask 
whether the effect which tlie cause is ptv- 
vented from producing, will not inaiiifc.sb if* 
self in some other foi^m, or wliebher in Ishitun* 
or in the Imtnan system, an act can be per- 
petrated without entailing ap propria! e 
consequences. FTo doubt the advocates ol: 
birth control must liavo thought about surli 
questions and must have satislied themselvrs 
that tlie practice, which tliey seek to po[)n- 
larise, is not limited to the single problem ui 
food, but that it really embraces all tli'* 
aspects and spheres of liiinian existence. 

The population of India is about 1!! 
per cent, of the total population of tlie worM. 
and the rate of increment from 1872 lue 
been 23-2, 13*2, 2*5, 7*1, 1*2 and Ktli 
percent. The actual increase, according to 
the latest Census .Report, since llhii \> 
33,895,293 which represents 10 -li per ceui. 
at the last census, and more than 39 prr 
cent, on the population of India fifty yeaiv 
ago, and an iiici’ease of 12 persons pc 
square mile in 50 years, during which tiuir 
the increase in area has been principally, ii 
not entirely, confined to comparatively tliiti- 
ly-populated areas, amounting to 420,055 
square miles. During this period the birtli 
rates of various ■ European countries liavti 
fallen, England and Wales 36*3 to 17*8: 
Germany 40 *9 to 20 *7 ; Italy 39 *2 to 27 *8 
and Sweden 30*8 to lG-9. There are many 
interesting subtleties regarding tlie stafcisfics 
of population, and according to the ‘compu- 
tations of American authorities 
optimum population of the world 
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lioiifi, wliich is less than the population 
India.. The optimum population of any 
in try must depend largely on tlie standard 
life, and as tliere is every need for 
■sing* t.liis standard in India, it is obvious 
d, it s present population is far above the 
.iinutn. India is passing through the 
min^ phase of rapid multiplication, 
tercMl by modern industrialism such as 
•nrr-(^<l in the European countries from 
^ lirsi; appearance of factory manufacture 
the eig-hteenth centuiy upto the seventies 
tli(‘‘, nineteenth. Indian leaders are of 
nion tliat lior prosperity depends upon 
lustrial expansion more tlian on her 
:‘i(mlt,nral pursuits, and that the country 
)uld encase sooner or later to iraport foreign 
.nufaetui'cd articles. This decision in- 
vars the reproducing in all factory centres 
^ identical conditions which led in the 
ropc^an countries to the enormous increase 
tludi' population. We have to add to 
di conditions the elimination of all natural 
u*,ks upon the numbers of a less organised 
nniunity with little education and a poor 
.ndiird of living. The minds of people 
1 not troubled by what is known as the 
>i(l multiplication of the unfit and by their 
n relative poverty. The message of birth- 
itrol is a far cry to them, and their educa- 
u Jind religious principles have not sufli- 
ntly fortified their minds to practise 
stinenco and self-control. Judged by 
gross conditions in which the poorer 
ninvinities live, a further increase in the 
•a.l x>opnl‘cition of India seems inevitable. 
It(‘.C(Mit authors on the population problem 
India have drawn attention primarily to 
i (piestion of food production. The 
i^'iuumit is that tlie population of India is 
(‘,:idy living permanently on the verge of 
br(dt:y, and any addition is bound to result 
an insuflicieiicy of the food supply. The 
vocates of birth-control emphasise that 
mien who bear numerous children are 
bj(Hd;exl to miseries, that they lose their 
HU'vc vitality, and that the children are 
(I cr nourished and are indifferently edu- 
ted. We are not dealing here with the ques- 
n of maximum population possible in India, 
t with the other question of maximum 
pulation desirable, and in this connection 
is essential to have an accurate estimate 
tlie degree to which the recent rise ' in 
inber has taxed the ability of the country 
snppiort its occupants at a reasonable stan- 
rd of living. The position of the econo- 
sts in the European countries now appears 


to be that even if the low birth rate is 
reversed to former proportions, the rapid 
developmeiin that is taking place in the 
world p.oluction of food would be adequate 
to meet any such increase. It is doubtful 
whether, within the next decade, the produc- 
tion of food in India, in spite of rapid 
researclie.s in the mechanical an 1 biological 
fields of agricultural occupations, will be 
sufficient to cope with the increasing 
numbers. Ise vertheless it is reasonable to 
snppo.se tliat the general adoption of improved 
and iii"ensive methods of cultivation might 
result in an increased output of at least 30 
per cent, thinughout India. If in the total 
cultivable area the process of raising crops 
was brought under scientific control, and if 
by any chance the present population of 
India was not allowed to increase, there 
can be little doubt that the standard of 
living of the masses would rise rapidly. But 
the apprehension is that the population 
shows a tendency to multiply, unless the 
law which governs increase is artificially 
suspended. Is this apprehension based on 
any scientific theory ! 

Those who have investigated the popula- 
tion problem point out that this inevitable 
increase need not necessarily bring misery 
in its train, since ’The orderly evolution of 
human knowledge justilies us in assuming 
that science will keep p ice in discovering 
means of expanding opportunities of happy 
human existence’', and the human organism 
is endowed with the power of adapting itself 
to an extent not yet imagined. Even if the 
existence of any community is threatened by 
an uncontrollable multiplication of its num- 
bers beyond the means of subsistence, 
Kature has sufficient reserves in maintaining • 
the balance by governing tlie ratio of fertility 
unassisted by any extraneous intervention. 
That iN^ature has not relinquished her laws 
of maintaining a definite relation between 
the maximum desirable population and the 
means of subsistence is illustrated in the 
case of the Arab population of Algiers, who. 
show both a decrease in the birth rate, wliich 
could not be ascribed to any voluntary 
practice of contraceptive technique, and a- 
decrease in the death rate wliich equally 
could not be ascribed to improvements in 
public health measures. Attempts to elfect 
a retardation of the rate of increase by 
voluntary limitation of the birtli rate because 
of the diminution of returns from the land 
require closer investigation, before any 
scientific conclusions can be formulated. 
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The second argument that repeated child 
bearing inv^olves misery to one section of the 
Indian population which, it is only human 
to relieve, is a po vs’erful one, and apparently 
justifies the wide-spread practice of family 
limitation by artiticial methods. In one of 
liei* recent papers published in India, i)i. 
Marie Stopes has pouited out that the 
app iratiis I'equired by the general masses 
wdl cost practically noth ng and the means 
of p evention of eoncepnion are available 
in the pooiest houses Tiie argument tliat 
man lives in an aitificial society, and that 
his productivity must be gove.inM by arti- 
ficial means is generally aciieptable, but his 
bodily functions remain natural and obey 
the simple laws of metabolism. He letains 
sufficient plasticity to be affected by the 
enviionment he has created for himself. 
It is well known that the researches of 
American authors on the rep roduction rates 
of social gioups have pioduced ev den m of a 
nagitive relationship between educational 
advance and fertility ; further it is almost 
a demonstrable fact that full-time paid 
occupations of women are found incompatible 
with effective rep oduction in any laige 
community. IJnheilthy crowding in slums 
seems to raise fertility, but tlie rural deve- 


lopments which the Government of India 
anl provincial authorities have inaugurated 
with the object of ensuring decent envi.on- 
ment and attractive housing for the poorer 
classes, and the campaign against congested 
areas in populous towns must counteract 
forces conducive to high fe.tility amon^ 
families least equipped, for tnis responsi- 
bility. 

We are not arguing against the new 
doctrine of family limit ition. Its object is, 
however, gradually realised by tfie opieratiorL 
of those social plienomena wtiicfi we have 
noticed. It is est.iblislied by tlie Atne.icaii 
school of investigators witli a fair measure of 
probability that education, occupation, better 
housing and a higiier standard of life have 
individually tlie power of affecting more or less 
permanently the rate of fer-tility. The hope 
of restricting the joopulatiou of India seems 
to lie more in the rapid and energetic promo- 
tion of those social developments wl icli must 
inevitably effect feit lifcy rate, than in the 
promotion of the artificial metiiods to which 
sentiment and custom are hai'd to be recon- 
ciled. The results in the latter case are 
spectacular, but those arising from the former 
must be progressive and slow. 


English as the Common Language of India. 


the last two months th^re have be^n 
many nitable public utterance.s on this 
subject. Vernaculars lire generally favoured a.s 
the medium of instmction, and some of these 
languages have snfUciently developed to be 
adop.'ed for this purpose. Urdu is now used in 
the 0.smania University for imparting instruction 
in all the branches of scientific and humanitarian 
knowledge, and few will doubt its capacity to 
galvanise the national intellectual life. Hindi, 
Bengali and M irathi possess an equally rich 
literature, and like Urdu they p isst-ss all the 
flexibility and as.-imilative power of a virile and 
growing language. The vernacular press, which 
is an efficient instrument for instructing and 
intere-^ting the masses in public affairs, has been 
increasing in large numbers, and, given th« proper 
encouragement, some of them are bound to 
exf^tcise a great influence on the thoughts and 
aspirations of tl e pe< pie. 

Sir Martin Poister. in his illuminating presi- 
dential address delivered during the Education 
Week Celebrations of the Bangalore Educational 
‘ ociation in tlie second week of this month, 
ed the following significant sentence from a 
addressed by Baba Rajendra Prasad to 


the students of Madras. The latter recognised 
one great advantage in the English language 
and English literature' which you cannot get 
eUevvhere. Th.e English literature is full of the 
ideals of freedom and liberty whicli Englishmen 
have cherislied In the Convocation Address to 
the Annanialai University whicli. for breadtli of 
view and clear grasp of the fundamental problems, 
is really brilliant, Amin-ul-Mulk iSir Mirza Ismail 
remarked, ‘*To my mind the antithesis (verna- 
cular and English”) is both superficial and un- 
necessary ....English is undoubtecily a most use- 
ful Janguaae to learn from every point cf view,— 
social, cultural, educational and political. — and no 
University in India can afford to neglect it.” 
Mr. C Y. Chinthamani in his Convocation Address 
to the University of Mysore deprecated tlie use 
of .English a.s the commtm language of India. Sir 
Mirza Ismail and Sir Martin Forster viewed the 
problem from a higher standpoint, when they 
drew attention to the value of the English 
language, as a con.stituent of Indian National 
efficienyy, and its relation to the share tliab India 
is destined to assume in the problem of Inter- 
nationalism.” 

.oompa- 

obe total 
Hd is 350 
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The Ultracentrifuge and Its Applications. 

By The Svedberg. 

( Fysikalish-K em islca InstiMtwnen, U psala.) 


Z SIOMOI^^'DY’S monograph ‘‘ Zur 

Erkenntnis der Kollo ide” which 

appeared in 1^1)5 is to be looked upon as 
one of the mile-stones along the road of 
advance in colloid science. Tn this book 
was collected the experimental material 
showing concliisiVv^ly that a great number 
of apparently homogeneous pseudosolutions 
or colloids are really heterogeneous in nature, 
being built up of small particles suspended 
in a liquid. The new means used for carrying 
out these observations was the ultramicro- 
seope constructed by Siedentopf and Zsig- 
mondy in 1903. By way of analogy it 
appeared probable that all colloids are 
similarly built. 

The ultramicroscope, however, has two 
serious limitations. In the first place, it 
can only make visible particles the index 
of refraction of wdiich differs greatly from 
that of the solvent (or dispersion medium, 
as the ‘‘solvent” of colloids is usually 
called). Only in especially favourable cases, 
such as gold, platinum and silver particles, 
is it possible to penetrate down to sizes of 
the order of 5m/x. The wide and important 
domain of lyophilic colloids, such as sulphur, 
ferric oxide, silicic acid, proteins, starch, 
cellulose, rubber, can only to a very limited 
extent be explored by means of the ultra- 
microscope. Tn the second place, it is to be 
noted that an ultramicroscopic study even 
in the favourable case of, say, a gold colloid, 
can only give rather incomplete information 
with regard to the statistical distribution 
of the various particle sizes present in the 
colloid solution. 

Zsigmondy’s monograph impressed the 
writer greatly when he, as a young research 
student, became acquainted with it. Mainly 
through its influence his studies were directed 
towards research in colloids. During these 
activities the limitations of the ultramicro- 
scope became evident to him and he soon 
found himself engaged in a search for some 
other means of attack in cases where the 
iiltramicroscope failed. The brilliant work 
of Perrin (1908) on the Brownian movement 
and the sedimentation of small particles 
suggested some method built on diffusion, 
osmotic pressure and sedimentation. It 
should be possible, so the writer argued, 
to combine these properties so as to dispense 


with the necessity of making the particles 
visible. 

After some preliminary work on diffusion 
and sedimentation of colloids (1911) and 
after Oden had carried out in the writer’s 
laboratory his beautiful researches on the 
size-distribution of particles by means of a 
self-recording balance (1916) which measured 
the accumulation during sedimentation in 
the field of gravity, the writer decided to 
try the possibility of studying particle-size 
and size-distribution curves by means of 
the centrifuge (1922). Earlier attempts in 
this direction did not seem very encouraging. 
The first trials made by iNicliols and the 
writer in the chemistry department at 
Wisconsin (1923) showed, indeed, that this 
road ivoald not be an easy one to travel 
along. In the first place, it was evident 
that all measurements liad to be done while 
the sarnxjle was rotating at constant speed. 
Accordingly only optical methods could be 
used for recording the sedimentation. Tn 
the second place, the centrifuging had to be 
conducted at constant or only slightly and 
uniformly varying temperature. These two 
conditions have to be fulfilled in order to 
obtain convection-free sedimentation. In 
the third place, the centrifugal field created 
within the solution to be studied should be 
of high intensity and homogeneity. 

The conditions for convection-free sedi- 
mentation w^ere studied by Binde and the 
•writer (1924) using fine-grained gold sols as 
test objects. It was found that the sample 
must be sector-shaped, completely enclosed 
and of not too large dimensions. The 
fri(*tion against the surrounding gas has 
to be reduced and the heat from the bearings 
kept away. We found it possible to perform 
faultless sedimentation in centrifugal fields 
5,000 times the force of gravity (mean 
radius 45 mm., height of column of solution 
15 mm., speed 10,000 r.p.ra.) and to measure 
the size-distribution in gold sols down to 
the most dne-grained ones. The name 
ultracentrifuge was proposed for this new 
research tool. 

Using the same apparatus Eahrseus and 
the writer (1925) succeeded in determining 
the molecular weight of proteins by means 
of sedimentation measurements. Evidently 
the ultracentrifnge would be of great value 
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as a research instrument in the stndj of 
high-molecular compounds. Feeling con- 
vinced of this the writer decided to do his 
best to develop farther the ultracentrifuge 
idea. 

In 1926 F. Ljungstrom, A. Lysholm and 
the writer reached 100,000 times gravity 
(mean radius .52 mm., height of column of 
solution 12 mm., speed 45,000 r.p.m.). In 
the spring of 1931, further improvements of 
the machinery accomplished by G. Boestad 
and the writer made possible sedimentation 
measurements at 200,000 times gravity (or 

200.000 g.), (mean radius 65 mm., height of 
column of solution 12 mni., speed 54,000 
r.p.m.). Using the same radius and the 
same height of column of solution we reached 

260.000 g. early in 1932, 300,000 g. in the 
spring of 1932 ’'and 400,000 g. in the spring 
of 1933, 


measurements made in very intense centri- 
fugal fields using a low column of solution 
and a small mean radius with such made 
in somewhat less intense fields using a lii^jlier 
sample situated farther from the centre of 
rotation has shov-n that the accuracy is 
much better in the latter case at least as 
far as sedimentation velocity measuremciitfi 
are concerned. For a standard equipment, 
therefore, a large rotor is to be preferred. 

From the many different experimental 
macliines built in. Upsala two standard 
types have been developed. The first one 
is adapted for the region 500 to 15,000 
the other one for the range 15,000 to 

750,000 g. The low-speed machine is driven 
directly by a high-freqnency motor and is 
provided with ball-bearings. The rotation 
takes place in hydrogen of atmospheric 
pressure and the casing is immersed in a 



Fig. 1. 

Rotor and cell for centrifugal fields up to 750,000 times the force of gravity. 


Fjssentially higher fields cannot be utilised 
with rotors of this size because of failure of 
the material. It seemed of interest to try 
a. smaller rotor type capable of giving consi- 
derably higher intensities although at the 
sacrifice of height of column of solution and 
homogeneity of the centrifugal field, Ee- 
ducing the mean radius to 36 mm. and the 
height 01 sample to 8 mm. sedimentation 
measurements in fields up to 600,000 g. 
were made in the autnmn of 1933 and up to 

900,000 g. iu the summer of 1934. The 
rotors used in these experiments exploded 
however after a few runs. A further re- 
duction of the mean radius to 32 -5 mm. and 
improvements in the construction have made 
it possible to do regular measurements in 
fields up to 750,000 g. The comparison of 


water thermostat. It is used for sedimenta- 
tion equilibrium measurements in solntioiiH 
of high molecular substances and for 
mentation velocity measurements on heavy 
particles. 

The high-speed machine is driven by 
oil-turbines and has white-metal bearii)gs 
with movable, damped pistons. The rotor 
spins in hydrogen of reduced pressuiHN 
It is used for velocity raeasiLrem.ents in solu- 
tions of high-molecular compounds and for 
equilibrium measurements on low molecular 
substances. 

A few^ details concerning the oil-turbine 
ultracentrifuge might be of interest. The 
rotor (Fig. 1 and 2E) of chromium-nickel 
steel is supported by horizontal bearin^rs, 
Bi andBg (Fig. 2), and kept in rotation by 
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Cenfrifuge 



Fig. 2 . 


Diagrammatic representation of the oil-turbine ultracentrifuge, 

means of two small oil-turbines, and To, 
one on each end of the shaft. TTydrogen is 
let in at the porii)hery and constantly 
pumped off so as to maintain a pressure of 
about 25 mm. Thermocouples, Th^ and Tlu, 
in the bearings and at the inner surface of 
the heavy steel casing, which surrounds the 
rotor, serve for temperature control of the 
centrifuge. A beam of light from a mercury 
lamp L, filtered through F.^, F 3 , passes 
the cell 0 in the rotor on its way to the 
camera. The exi)osures are timed by means 
of the electromagnetic shutters and Rg. 

A stroboscope enables the observer to 
measure the speed of the rotor. The pressure 
oil which feeds tlie turbines is produced by 
a special oil compressor and cooled to a 
suitable temperature before entering the 
turbine chambers. The lubricating oil for 
the bearings passes through an oil iilter and 
is controlled by the valve Yo. By changing Fig. 3. 

the speed of the motor which drives the Axial section of the oil-turbine ultracentrifuge, 
compressor and by operating the valve Y^ 

the pressure of the oil entering the turbines type of rotor) is given in Fig. 3. Fig. 4 
may be regulated so as to make possible shows a picture of it with the upper part of 
sedimentation measurements at an 3 ’^ desired the heavy steel casing lifted, laying bare the 
speed between 5,000 and 140,000 r.p.m. rotor and the turbine chambers. The cell 
The resistance thermometers Eo, E 3 and with its sector diaphragm is in vertical 
the manometers M^, M 2 , Mg enable the position upside down. Behind the centri- 
operator to control temperature and pressure fuge is the lam^) house and the light filters, 
in various parts of the machinery. The two halves of the thick steel casing 

A detail section of the centrifuge proper are held together by bolts of chromium- 
through the axis of rotation (with a previous nickel steel firmly anchored in a concrete 
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Fig. 4. 

The oil-turbine uhracentrifuge with the upper part 
of the casing lifted. 



Fig. 5. 

Oil-turbine ultracentrifuge installation. 


foundation. This arrangement has proved 
an eihcient protection in case of accident 
(explosion of the rotor caused by 


overstrain). Fig. 5 gives a total view of tlio 
installation showing the stroboscope for 
measuring tlie speed, the camera, the centri- 
fuge on its foundation, the oil coolers and, 
to the left, the switcliboard with all tli(‘ 
control instruments. 

Two kinds of measurements can be doiu* 
by means of the ultrac'entrifuge. In {.Ih‘ 
first place, one may centrifuge long enough 
for a state of equilibrium to bo reaeiu'd 
between sedimentation and diffusion. Then 
for each molecular (or particle) speci(\s t-lie 
following formula is valid : 

M = {eje^ 

(,L-yp)co\cc./-a;^^) 

where M ==moleciilar (or particle) weight, 
11 = gas constant, T = absolute temp<‘ratim‘, 
c= concentration of solute, V ™ partial 
fic volume of solute, density of solviud, 

distance from ceiitn^- of rotation, a> - ^ 
angular velocity. 

In this way one obtains directly i-lu' 
molecular wcdglit. If several moloeiilar sjn^- 
eies are presemt in tdie solution the nioleculnr 
weight valiKss calculated for different dis- 
tances from tho- centres of rotation sliow a 
marked drift. Fr(H‘doni from drift is a 
criterion of homogeinn'ty with regard te 
molecular weiglit. 

In the second place one may use a cenlri- 
fiigal held strong enough to cause tlu^ mole- 
cules or particles to sediment with nu‘a- 
surable velocity. Thi.s . procedure eiiahles 



Distance from the czntre of rotalion, on. 

Fig. 6. 

Sedimentation equilibrium of Bence-Jones protein 
(monodisperse) and gelatine (polydisperse). 

(B. Sgogren and K. Krishnamurtl) 
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Fig. 8. 

Sedimentation of hemoglobin in a 
centrifugal field 900,000 times the 
force of gravity; time between 
exposures 3 minutes. 
(Inga-Britta Eriksson-Quensei) 


r ig. / . 

Sedimentation of hemocyanin (upper row) and gold colloid (lower rcw) 
in a cmtrifugal field 37,000 times the force of gravity; lime between 
exDOSures 3 minutes. The former is monodisperse, the latter polydisperse. 
(E. Chirncaga and H. Rinde) 



Distance from meniscus^ cm. 


Fig. 9. 

Sedimentation analysis of Helix-hemocyanin at the alkaline border cl the stability 
reo-ion. Centrifugal field 33,000 g.; time between exposures 5 minutes. (K. O. Pederson) 


US to find how many different kinds of 
molecules are present in the solution. If the 
sedimentation velocity is referred to unit 
held and water of 20° 0. as solvent, it is called 
the sedimentation constant. By combining 
diffusion and sedimentation data the weight 
of the different molecular species may he 
calculated according to the formula 

ET s 


where s ~ sedimentation constant, D = diffu- 
sion constant. 

Sedimentation measurements in the nltra- 
centrifiige may also be used for the determi- 
nation of the weig:ht-distribntion or size- 
distribution of molecules or particles in a 
Xiolydisperse mixture. The theory being 
rather complicated we will not go into it on 
this occasion. 

ii. 

The ultracentrifuge has a wide range of 
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application. With the aid of this tool 
molecular tveig’lit determinations have been 
done from about 10,000,000 (hemocyanin- 
variety in the blood of the snail Busycon) 
down to about 40 flithiiim chloride). Quite 
unique is the possibility which this technique 
offers of carrying out an analysis of the 
various molecular species or particle sizes 
present in a solution. The sedimentation 
constant is a very characteristic molecular 



Distance from meniscus, cm. 

Fig, 10. 

Refractomeiric sedimentation diagram of diluted 
blood-plasma from a case of myeloma ; centrifugal force 
260,000 g., time of centrifuging 15 and 60 minutes. 

'A. S. McFarlane] 

property and by means of it, one often 
finds it possible to follow sensitive aggrega- 
tion- and dissociation-reactions in biological 
systems. The combination of sedimentation 
equilibrium and sedimentation velocity mea- 
surements allows of certain conclusions with 
regard to the shape of the molecules or 
particles. This is often of importance when 
investigating high-molecular compounds. 

Among the substances studied so far are 
proteins, polysaccharides, poly-styrols, dye- 
stuffs and other synthetic organic compounds 
as well as inorganic colloids and inorganic 
salts. 

Borne of the main results of the protein 
investigations may be mentioned. The native 
proteins are very homogeneous with regard 
to molecular weight while artificial colloids 


as well as proteins extracted from the 
organisms by rough treatment are [joly- 
disperae. As an example of a liomogeneity 
test by means of sedimentation eqiiilibrimu 
measurements the diagram Fig. () givt's 
the values of the molecular weight as measur- 
ed at different distances from the ccuilre 



Distance from meniscus, cm. 

Fig. 11. 

Refractometric sedimentation diagram of a solution of 
starch treated with acid, centrifugal force 145,000 g. 

(O. Lamm) 

of rotation in the case of a homogeneous 
substance, Bence-Jones xirotein (B. Sgngren) 
and an inhomogeneous substance, gelatin 
(K. Krishnamiirti) . This is further demonstra- 
ted by the sedimentation velocity runs in Fig. 7 
wdaich shows in the upijor row (E. riiirnoaga) 
the sedimentation of hemocyaiiin from tlie 
blood of Helix (M = 6,600,()00) and in the 
lower (H. Binde) the sedimentation of a 
gold colloid, both of them in a centrifugal 
field 37,000 g. In the first case the border- 
line between solution and solvent remains 
sharp, in the second case it becomes blurred 
with time because of the different speed 
with which the gold particles of different 
sizes are sedimenting. To test the homo- 
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geneity of a substance of lower molecular 
weight by a velocity run the centrifugal 
force has to be increased so as to get sufficient 
sedimentation before a blurring of the 
boundary by diffusion takes place. Fig. 8 
shows the sedimentation of hemoglobin 
(M 69,000) in a centrifugal field 900,000 
times tlie force of gravity (Inga-Britta 
Eriksson-Quensel). The border-line remains 
sharp and the protein in question is, ac- 
cordingly, quite homogeneous. 



Particle size 


Fig. 12. 

Size-distribution in a gold colloid. 

(H. Rinde) 

The molecular homogeneity of a protein 
remains unchanged when the pH of the 
solution is changed within certain limits. 
At well-defined pH-values changes in the 
shape or in the weight of the protein mole- 
cule take place. Among the hemocyanins 
a number of reversible dissociation-associa- 
tion reactions have been observed. As an 
example the behaviour of Ilelix-hemocyanin 
at the alkaline stability border may be given. 
Fig. 9 (K. O. Pedersen) shows the presence 
of two dissociation products of mass i and 
together with unchanged molecules. A 
closer study of this phenomenon reveals the 
fact that the hemocyanin-molecule is at first 
split into halves and some of these halves in- 
to four parts (Inga-Britta Eriksson-Quensel). 


In some cases the association state of a 
protein is dependent on the dilution and on 
the presence of other proteins. Eecent 
investigations on serum have shown (A. S. 
McFarlane) that the globulin may appear 
in molecules of different mass according to 
the concentration of the albumin present in 
the serum. Pathological states of the organ- 
ism bring about characteristic changes in 
the se.iimentation diagram of the serum 
proteins (Fig. 10), a fact that suggests the 
use of the ultracentrifuge as a possible 
instrument for diagnostic purposes. 

An ultracentrifugal study of solutions of 
starch (O. Lamm) has given the following 
result. Depending on the previous treat- 
ment the loarticle size varies, but always in 
a continuous w’-ay. No distinct molecular 
species were found. Preparations treated 
with acid show two maxima corresponding 
to amylose and amylopectin (Fig. 11). A 
detailed investigation of the solutions of 
poly-styrols in various organic solvents has 
been carried out (P. Signer). The molecules 
were found to be very elongated and free 
movement was observed only in very dilute 
solutions. The viscosity increases with 
molecular weight. Gold colloids %vere among 
the first objects of ultracentrifugal investi- 
gations. Fig. 12 shows the size-distribution 
curve of a verv fine-grained gold sol 
(II. Rinde). 

iii. 

The utilisation of the ultracentrifuge for 
the study of high molecular compounds is 
only at its beginning. As research goes on 
new problems present themselves for treat- 
ment with this new tool. So far tlie main 
interest of applications has been in the 
field of biology and medicine because of the 
various kinds of new information which the 
ultracentrifuge has made available with 
regard to the behaviour of the proteins — 
those substances of paramount importance 
to all living beings. But there are also the 
vast fields of the carbohydrates, the hydro- 
carbons and the synthetic organic high- 
molecular compounds. A number of im- 
portant chemical industries are handling 
materials belonging to one or the other of these 
classes of substances. The research labo- 
ratories connected with such industries are 
beginning to realise tliat the ultracentrifuge 
may be able to render services of great 
value in elucidating the proijerties of the 
molecules and particles which are the build- 
ing-stones of cellulose, artificial silk, varnishes, 
rubber, dyes and many other products, 
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Vasicine. 


By Tv. S. Naraiig and J. .'N. TTay. 

{University Chemical Laboratories, The University of the Panjab, Lahore,) 


■\rASTCmE, an alkaloid, \\as 

^ isolated from the leaves of siiViatoda 
Vasica, Ness by Sen and Ghosh d Tt was 
found to be a moiiaeid base and further 
studies by Ghosh^ revealed the presence 
of a quinazoline ring. With phosphorous 
penta-chloride, it was converted into cliloro- 
desoxy vasicine indicating that a liydroxy 
group replaceable by chlorine exists in the 
molecule. With alkaline permanganate it 
gave a substance believed to be 4-oxyquina- 
zoline but direct proof of its formation was 
furnished by Ghosh, Krishna, Narang and 
Eay.^ Ghosh^ was of the opinion that 
vasicine was 2-propyl 4-oxyquinazoline, a 
substance which was later on synthesised by 
De and Eay^ and proved to be not identical 
with vasicine. Ghosh, I^rishna, .Narang and 
Eay^ found evidence that vasicine is con- 
verted into an isomeric substance by traces 
of alkali and gav^e a solid acetyl derivative. 
But Narang and Eay^ were of opinion that 
the isomeric base may be impure vasicine. 

In 1934, Spath and Nikawitz<^ were supplied 
by the firm of E. Merck, a base isolated 
from the mother liquors of peganam Jiarmala, 
This base melted at a slightly higher tem- 
perature because the m.p. was determined 
in vacMo. Its formula was but 

it gave a liquid acetyl derivative and lienee 
the question of its identity with vasicine 
was left open by these authors. Oxidation 
with permanganate furnished 4-oxy -quina- 
zoline 3-acetic acid and hence the formula 
II was advanced by Spath and Nikawitz as 

OH 


from the solubility of peganine in the same 
solvent. Hanford, Liang and Adams^o 
showed the solubility of vasicine in acetone 
to be small as observed by Ghosh, Krishna, 
Narang and Eay^ and the greater solubility 
of peganine must be due to associated 
impurities. 

Narang and Eay^ criticised the Spatli- 
'Nikawitz formula on various grounds and 
expressed the opinion that vasicine may 
not after all be identical with peganine 
because the acetyl derivative has been 
found by Spath and Nikawitz^* to be an oil 
as against the solid dehydro acetyl derivative 
of Ghosh, Krishna, Narang and Eay.’'^ 

Spath and Kuffner’^ however definitely 
established the identity of vasicine and 
peganine. Eeynolds and Eobinson^ sug- 
gested that in view of identity of vasiciiu' 
and peganine, the latter name is redundant. 
These authors® conclusively proved tlu‘ 
Spath -Nikawitz formula to be incorrect by 
syntliesising a substance of the structure II 
by an unambiguous method. Narang and 
Eay^ advancecl additional evidence against, 
formula II proposed by Spath and Nikawitz. 

Narang and Eay^ synthesised tht‘. 
compound III and proved tliat its reduction 
pmoduct with sodium and amyl alcoliol 
was not identical with tlie similar reduction 
product of vasicine and hence the structure 1 1 
advocated by SpMdi and Nikawitz avus 
untenable. In this connection it must be 
stated that Spath obtained a base 
by the reduction of vasicine. It is impossilile 
to get a substance of that formula from 
vasicine. 

CO 


/ 



Nil 

1 


N-allyl 

1 

f N 


C-allyl 


CH 



N 


/ 


II 


against (I) advanced sometime ago for vasicine 
by Ghosh, Krishna, Narang and Eay.® The 
solubility of vasicine in acetone also" differed 

1 /. I7idia7i Chem. Soc., 1925. 1, 315. 

2 /. India7t C/ie?7i. Soc.^ 1927, 4, 1. 

^ /. Chem. Soc., 1932, 2740. 

J. I7idia7i Chem, Soc., 1927, 4, 541. 

Curt. Sci,, 1934, 2, 388. 

^er., 1934, 67, 4§, 


N-ally! 

1 

CIl 

/ 

N 

III 

Narang and Eay® then proposed two 
formulae — one a cyclic system of three rings 
and another, an open chain — for vasicine. If 
the open chain one was the correct represeiitLi- 
tion of vasicine, then in oxidation and other 


7 Be?\, 1934, 67, 868. 
s Natu7-e, 1934, 134, 142. 

® Che7n. and Industry^ 1934, 53, 698. 

10 /. Amer. Che77i, Sqc., 1934, 56, 2780, 
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reactions it passed through an intermediate 
tricyclic stage. They further pointed out 
that desoxy-vasicine was not identical with 
3-allyl 3 : 4 dihydroquinazoline as would 
be the case if formula II of Spath and 
Nikawitz was the correct structure of 
vasicine. Hanford, Liang and Adams, 
besides supporting Narang and Hay,^ 
advanced the additional argument that 3- 
allyl 4-keto 3 : 4 dihydroquinazoline can be 
catalytically reduced, whilst vasicine is un- 
affected. They advanced a cyclic formula 
for vasicine which is much nearer the truth 
than the set of random suggestions of Spath 
and Mkawitz.® Moreover the position of the 
hydroxyl was taken to be in /S-position in the 
third ring whilst actually it is in a-position. 
It must be stated that Spath and IsTikawitz 
only suggested in their paper all possible 
variations in which CiiHigOJSTo can be 
arranged as a quinazoline and it is not fair to 
attribute to them the formula that later on 
was proved to be correct. 

Harang and Eay^^ prepared IV and Y 
and found that the electrolytic reduction 
product of IV was not identical with the 
similar product from vasicine but the reduc- 
tion product of V was identical with the 
reduction product of vasicine. Hence vasi- 
cine_has a linear cyclic formula. Spath, 
Kuffner and Platzer^- synthesised desoxy 
vasicine from o-nitro-benzylamino butyric 


and amyl alcohol, furnished a product identi- 
cal with the reduction product of desoxy 
vasicine. This product is identical with 
the reduction j)roduct of V. Neither the 
work of Spath, Kuffner and Platzer^^ nor 
that of Narang and Eay^^ furnishes any 
proof of the position of the hydroxy group. 
But Morris, Hanford and Adams^^ furnish an 
acceptable evidence of the position of the 
alcoholic.^ hydroxyl group. 

Finally o-nitrobenzyl chloride on conden- 
sation with a-hydroxy-y-aminobutyrate fur- 
nished a product which was cyclised, after 
reduction to a substance identical with 
vasicine, by vSpath, Kuffner and Platzer^^ and 
hence vasicine becomes VI. It will be seen 
that the hydroxyl group is attached to the 
a-position and is not in the ^-position, where 
it figures in the various formula?, proposed 
by Spath and Kikawitz.*^ 

Spath, Kuffuer and Platzer^® now find that 
vasicine gives a solid acetyl (dehydro) as 
stated by Ghosh, Krishna, Karang and Eay.® 
Karang and Eay^ based their view of non- 
identity of vasicine and peganine on Spath ’s 
reporting the acetyl derivative to be a liquid. 

Spath, Kuffner and Platzer^^ have resolved 
vasicine into optical enantromorphs but 
since natural vasicine is a dl compound, this 
paper has no bearing on the constitution of 
vasicine. But Ghosh, Krishna, Karang and 
Eay have already stated that vasicine is 



Clio 

\ 


CHo 


Clio 

I i 

CO CHo 

IV 


N 


/ 


N CO 

I 

C CHo 


CHs 


N 

I 


V 


VI 


CHo 


C CHo 

/x / 

N CM 


OH 


acid which, on reduction and treatment resolvable, a fact which Spath, Kuffner and 
with phosphoryl chloride, passed into a Platzer have acknowledged. 

substance which, on reduction with sodium 

/. Am.v. C/icm. Soc., 1935, 57, 921 and 951. 

Ben, 1935, 68 (B), 702. 

Ber., 1935, 68 (B), 935, 

15 Ben, 1935, 68 (B), 1386. 


11 

12 


Cicrr. Sci., 1935, 3, 352. 
Ben, 1935, 68, 497. 
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A Ram Sarcophagus from Cuddapah. 

By M. B. Eaghavan, M.A., Government Museum, Madras. 


'X'HE terra-cotta sarcopliagus illustrated 
^ was unearthed at Sankavaram, a small 
village about two miles north of tlie town of 
Porumamilla, in February 1935, in the 
Badvel Taluk of Cuddapah District, in the 
course of digging for the foundations of a new 
church. The discovery was brought to the 
notice of the authorities of the Madras 
Museum by the Bishop of DornakaL 
The sarcophagus and the associated 
pottery were carefully preserved by the 
parson, Eev. Gliristudary, at the S.P.G. 
Parsonage at the adjoining village of Marka- 
puram, until I took charge of them, and 
removed them to the Museum in May last. 
The objects were exhibited before a meeting 
of the Archeological Society of South India 
at Madras in June, and evoked considerable 
interest. 

The human character of the interment 
which the sarcophagus contained is not open 
to doubt as is evident from the skeletal 
remains. There is no charring of the bones 
which are so much decayed that they have 
turned completely white. 

The sarcophagus is of unique interest in 
that it is in the shape of a ram. The ram’s 
head is clearly modelled, the curling horns 
being emphasised, and the ears omitted. 
The only other funerary vessel in animal 



’’■’^own from South India is a small- 
" om the left bank of the Tunga- 
er, with a rounded body, and 
iped legs, which suggested to 
;e an elephantoid form.^ Its head 


part was, however, not found and in the 
absence of this part the identification of au 
elephantoid form cannot be definite. 

The trunk of the ram is so modelled that 
the lower part of it, supported by the leg.s, 
forms the receptacle for the bones, and the 
upper part forms a lid. This upper part is 
modelled in two pieces, the section in front 
ending in a well- arched neck, at the apex of 
whicli is a wide apeitiire. About Jialf way 
from the top a hole is placed symmetrically 
on either side of this section. The portion (if 
the lid behind is well rounded, and is so 
modelled as to simulate the liind part of an 
animal, whicli only lacks the tail to complohi 
the picture. 

Elaborate decoration with impressed ropi‘- 
work design is a feature of the object, tli(‘, 
decoration extending all around the borders, 
and running longitudinally along the central 
line of the lid from the neck to the hind 
quarters. The character of this decoration 
is suggestive of the trappings of an animal 
caparisoned for riding. 

For the proper understanding of the prob- 
able significance of the ram form, we have 
to take note of the vast complex of i(l(Mis 
associated in the mind of primitive man with 
the animal kingdom. The domestica- 
tion of animals fostered a feeling of kin- 
ship, and greatly influenced primitive man’s 
attitude towards death. Certain aniinals 
came to be regarded as embodiments of tin* 
souls of the dead, and the ram often servcMl 
as one such soul- animal. The sheep was the. 
object of special rites with all pastoral 
peoples ; it entered so much into the life of all 
early peoples that it was the chosen animal to 
bear all the sins and evils of mankind as the 
goat was among the Jews. 

With tlie idea of the ram as a soul-animal, 
whicli has the soul of the deceased in ils 
keeping, is possibly linked the idea of its 
acting as a convoy in transporting the soul 
to the spirit world, an idea which is suggested 
by the decorative trappings of the ram as if 
caparisoned for riding. 

Of obvious significance in this connection 
is the position assigned to the ram in the 
hierarchy of the gods of early. Indian faitih. 


^ Brace Foote, “ Indian Pre-historic and Proto historii; 
Antiquities— Notes on their Ages and Distribution, ’ 
185 - 86 . 
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A deity invoked as early as tlie Rig Verlic 
times for obtaining a son was Naigaineslia. 
In the medical treatises, ETaigameslia is, 
however, a ram- faced demon causing 
children’s diseases. Offerings to the ram- 
faced god are among the remedies prescribed 
for such diseases. This association of two 
opposite ideas — that of a deity dangerous to 
cliildren, and of a deity helpful in the 
procreation of children, is interesting.- The 
enclosing of the bones of the deceased witliin 
a ram- faced sarcophagus would seem to 
suggest a request to Naigamesha to ensure 
that the deceased might through his influence 
be born back on earth. 

The clay sarcophagus lay at a depth of 
about G feet below ground level. Perhaps 
the most conspicuous feature of the land is 
the abundance of rounded pebbles and 


- Prof. M. Winternitz in /.R.A.S., 1895, pp. 145-155 ; 
Biihler in Epiorap/iia liidica^ 11 , pp. 314-18. 


boulders strewn about the place, indicative 
of considerable surface denudation. Situated 
in the slope of the valley formed by the 
spurs of the Eastern Ghats, the place has 
apparently witnessed considerable changes in 
climate. The geology of the country is a 
matter for further investigation. 

The associated finds are two pieces of iron 
objects — a spear head and a fragment of a 
knife or sickle — both found inside the sarco- 
phagus highly corroded ; and an interesting 
series of pottery, a squat type of vessel with 
shield- shaped back, and shallow all-black 
pans predominating. The pans are highly 
polished and some bear spiral marking 
inside. 

The ram sarcophagus is also interesting 
for the evidence it gives of the eaily domesti- 
cation of sheep in this part of feouth India, 
where sheep farming is still a most flourish- 
ing industry. 


N 

Diwan Bahadur Sir T. Vijayaraghavacharya. 


'T^HE retirement of Diwan. Bahadur Sir 
^ T. Vijayaraghavacharya on October 
25th after a short period of leave, marked 
the completion of a long and distinguislied 
record of Government service. The Diwan 
Bahadur was born at Karur in 1875 and 
entered the Madras Eivil Service in 1898 
so that he lias 37 years of service to his 
credit. He rapidly made his mark as a 
district officer and the intimate knowledge 
of village life then gained has stood him in 
good stead. ITis first administrative post 
was with the Madras City Corporation from 
1912 to 1917. .ixfter a period as Secretary 
to the Board of Revenue, which gave him a 
further insiglit into revenue administration, 
he was Diwan of tlie Cochin State in 19J9 
till 1922. The Diwan Bahadur first became 
known to most people in other parts of India 
as Commissioner for India at the British 
Empire Exhibition, Wembley — a task which 
occupied him from 1922 to 1925 and w'here his 
great organising ability had full scope. His 
distinguished services to India and the 
Empire were approxjriately recognised in 
1926 when the Knighthood of the Most 
Excellent Order of the British Empire was 
conferred upon him by His Majesty. On 
return to India, he became Director of 
Industries, Madras, for a short period but 
was very soon appointed as Member of the 
Public Service Commission when that body 


was first constituted. When Sir Tijaya 
became the first Vice-Cliairman of the Im- 
perial Counifil of Agrieultural Research in 
1929, he possessed in full measure the quali- 
fications laid dowm as essential fur tlie Coun- 
cil’s principal administrative officer by the 
Royal Commission on Agriculture. An agri- 
culturist and landowner by birth and tradi- 
tion with long and varied administrative 
experience, he w^as able to appreciate all 
points of view and displayed great skill in 
the conduct of debates wdiich were frequently 
highly technical in cliaracter. As a Chair- 
man, his impartiality and never-failing good 
humour were coupled with the gift of accele- 
rating business. Outside the formal meet- 
ings, his relations with all members of the 
Research Council and liis staff wore most 
happy. Not only did he promote, co-opera- 
tion within the Council but he made its aims, 
objects and work well known throughout 
India and secured for it a wide measure of 
unofficial support. During the period of 
retrenchment and financial stringency, which 
overtook the Council early in its career, his 
sustained optimism and constant advocacy 
of the fundamental importance of agricultural 
research to the well-being of the Indian 
nation were invaluable. That the Imperial 
Council of Agricultural Research has been 
able to go as far as it has in the direction of 
fulfilling the intentions of its distinguished 
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foundprs is clue in no small measure to the 
personality of its first Vice-Chairman. He 
did much to brin^ the Keseareh Council into 
touch with the Indian Universities. .Ho wa-s 
an active member of tlie Indian Science 
Congress, over the Agricultural Section of 
which he presided in 1930, and he became 
a foundation Fellow of the National Insti- 
tute of Sciences of India on the formation of 
that body in January 1935. Scientific work- 
ers in allsubjects found in him a sympathetic 
and understanding listener. In later years 
Sir Vi jay a was a great traveller. Kis duties 
as Commissioner for the Wembley Exhibition 
took him all over India as well as to England. 
In 1926 he opened the Canadian National 
Exliibition at Toronto and gained many 
friends in that Dominion. In 1930 he led 
the Indian Delegation at the General Assembly 
of the International Institute of Agriculture 
and visited Europe again early in 1932. In 
the following year he gave evidence before 


the Joint Parliamentary Committee on tlu' 
Government of India Bill and lie made 
another dying visit to England and tlie 
Continent in 1934. In India lie toured 
freely on the Conncirs business. Tlie 
Diwan Baliadnr is now enjoying a well- 
earned lioliclay in England but lias hy iiu 
means a])andon(‘:l Iiis interc^st in Indiaii 
agricult.ural affairs. Fortunatcdy naitlru^ the 
Imperial Council of Agricultural Research, 
nor the Indian Centi'al Cotton Comniiti('(\ 
of which lie was Ohainnan for six yeais, 
will lose the benelit of Ins experience for tin’ 
Government of India, liave appointed him, 
by name, as a memlxu’ of both tliese organi- 
sations. His many fricaids in Simla, i)el}ii 
and ^South India can musJi him a hapiiy 
period of retirement in the full knowl('dge 
that his active and versatile mind will still 
he fully occupical for the Ixmidit of liis 
country. 

E. C. R. 


SANDALWOOD — Hawaii’s Most Valuable Tree. 


OANDALWOOD, 
^ romances and 


theme of a tliousand 
poems of early commerce, 
is being groomed for a comeback in the 
forests of Hawaii. It once existed there in 
great quantities, but over-exploitation 125 
years ago by an alliance of traders and 
native potentates almost wiped it out. 


The forests were devastated at that time 
because of the high prices that could be 
secured in China for this sweet-scented wood. 
They promise to be re-established because 
that price still maintains. 

0. S. Judd, territorial forester, some years 
ago secured from Mysore (India), seeds of 
what is held to be the most valuable species 
of sandalwood. He planted these seeds on 
a ridge in the suburbs of Honolulu and they 
grew abundantly. To-day there are some 
1,500 three-year-old trees on this ridge. They 
are bearing all the seed that is needed for 
nursery use. Apart from tliese, an old 


sandalwood tree is occasionally found in 
some remote moimlain canyon. 

In the fiots at tlio nurseries in Hawaii 
ironwood seeds are planted with the sandal- 
wood. In its native state tlie sandalwood 
always grows among other trees and lirips 
itself to aid from llieir roots, as a parlial 
parasite. On the ridge tliat overlooks Hono- 
lulu where 1,500 young trees are growing 
vigorously they stand among la.ntana, bushes, 
membeis of the verbena family. 

Sandalwood trees grow lather rapidly. 
They ai’e of some value at the age of 25 years. 
It is the heart of the tree, however, tlmt is 
most precious, and heart- wmod is not likely 
to develop greatly until the tree is 40 or 5*0 
yeai’s old. Since tlie present plantings are 
chiefly in territoiial forests, however, the 
profits do not need to be immediate to mak(* 
the enterprise sound. 

— Science, 1935, 82 , No. 2129, 

(Supplement, p. 7). 
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The Raman Spectrum of Crystalline 
Selenious Acid. 

Pringshblm and Yost^ studied the Baman 
effect in an aqueous solution of selenious acid 
( 112 ^ 003 ) and recorded two broad and fairly 
intense lines of frequency/ shifts 095 and 
885 I have recently investigated this 

substance in the form of transparent crystals 



862 (0), 7^ (3), m ( 8 ), 524 (3), 364 (0), 

299 ( 2 ), 287 (3), 254 ( 6 ) and 199 (3). The 
numbers witliin the brackets indicate the 
relative intensities of these lines and a dash 
above some of them shows that their anti- 
stokes are also present. These lines have 
been obtained with 4046 and 4358 radiations 
of the mercury arc with equal intensity. 


o 



Fig. 1. 

ail ob':ila 3 i a very intense spectrum ,at an ^^jThe spectrum of the solid is thus markedly 
exposure of about four hours which consists -'-^different from that of the aqneons solution 
of a large number of sharp lines. The --jof this acid and resembles, in its general 
photograph of the .spectrum is reproduced - features, the anomalous behaviour observed 
in Fig. 1. The frequency numbers of t hese by me in the iodic acid.- The detailed in- 
iines in em.”^ are 940 (1), 909 (2), 888 (10), vestigation of this acid as well as the selenio 
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acid as solid and solutions of different 
concentrations and their salts is under pro- 
gress and a full report of the results and 
their significance in relation to their structure 
and electrolytic dissociation will appear in 
the Proceedings of the Indian Academy of 
iScAences. 

0. S. Venkateswaran. 

Department of Physics, 

Indian Institute of Science, 

Bangalore. 

. October 31, 1935, 


^ Pringsheim and Vost, Z. Physik. 1929. 58, 1. 

^ Venkateswaran, C. S., Proc. Indian Acad. Sci.^ 1935, 
2A, 119. 


Determination of the Time of Setting of Gels. 

Seveual methods have been employed to 
determine the time required for the setting 
of a silicic acid gel. Fleming^ determined 
it by the criterion that the gel does not 
flow out of the test tube when it is inverted. 
Fells and Firth^ measured it by the maximum 
X^ressure required to blow a bubble of air, 
mercury or chloroform through the gel- 
forming mixture. Prasad and HattiangadP 
noted the intensity of light transmitted, 
through a gel-forming mixture by means of 
a thermopile connected to a sensitive galvano- 
meter and read the time of setting from the 
time-deflection curve. Similar methods have 
been employed by Mardles^ and by Aritsz.^ 
Hurd and Letter on® considered the gel to 
have set when a small glass rod placed at 
an angle of 15°~20° in the gel-forming 
mixture remained in position. 

Fleming's method has been compared with 
the optical method by Prasad and Tlattian- 
gadi"^ who showed that the time of setting 
obtained by the former method is less than 
that obtained by the latter. The results 
obtained by ox3tical method have now been 
compared with those obtained by the Bubble 
and the Eod methods, resiooctively. It 
may he mentioned that mechanical devices 
were employed for the determination of the 
time of setting by the latter methods in 
order to disturb the gel-forming mixtures as 
little as possible. 

The gels were prepared by mixing solutions 
of sodium silicate and hydrochioric acid. 
The results given in the following Table 
show that the Bubble method gives the least 
and the optical method the highest value for 
the tiiu.e of setting, 


Table I. 


N 

C — 9*8 per cent. 

C = 12-1 per cent. 






1 


I 

II 

III 

I 

II j 

III 

0-5 

8 7 -30" 

78-0" 

101 

137 

120 

ir .2 

O-C 

35-0" 

24-0" 

48 

39 

27 

05 

0-7 

2'- 50" 

1-40" 

10 

3^-15" 

2 

15 


FT and C are, respectively, the normality 
of HCl and the silica content of the gci- 
forming mixture and I, IT and III, the tiiiK* 
of setting in minutes by the Eod, Bu])bl(‘ 
and Optical methods, respectively. 

It will he seen that Fleming’s, the Eod and 
the Bubble methods depend upon the attain- 
ment of a certain viscosity value, differcn! 
from each other, by the gel-forming mixture. 
The observed differences in the time of setting 
by the Bubble and the Eod methods are (hie 
to the fact that greater viscosity is required 
to x-irevent a glass rod from falling from 
a certain position than that needed to prevent 
the blowing of bubbles of a gas or a liquid, 
which are very elastic, through the gid- 
forming mixture. 

It apxtears, therefore, necessary to delhn^ 
the term '‘time of setting of a gel” befon* 
applying any method for measuring the 
same. It is now fairly well estahlislie(i 
that the process of gelation includes (i) the 
formation of the colloidal solution of the 
gelling substance, (ii) its coagulation, hydra- 
tion and agglomeration, and (iii)the formation 
of the specific structures ; other structural 
changes which eventually take place sueli 
as synersis, etc., can be neglected. A g(d 
should, therefore, be considered as set only 
when all the three processes mentioiuui 
above are complete and not when the gelling 
substance has gone through a certain pari 
of the increased hydration and the increasial 
viscosity of the second process. In sncli a 
case a method such as the optical method 
which takes into account all the changes 
which the gel-forming mixture undergoi‘s 
during gelation, should give a reliable vahn* 
of the time of setting of the gel. The applica- 
tion of such' a method will, of course, ht* 
limited to those gel-forming mixtures wliieh 
are clear before gelation starts and continu- 
Quslj' change in transparency till all tlU' 
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changes involved in the setting of a gel 
are complete. 

Mata Prasad. 

M. TJ. Parmar. 

Chemistry Laboratories, 

Eoyal Institute of Science, 

Bombay, 

October 29, 1935. 


1 Fleming, Zeii. Phys., 1902. 41, 427. 

“ Fells ano Ferth, Tra/is. Farad. Soc., 1927, 23, 25. 
Prasad and lialtiangadi J. Indian Chem. Soc., 1926, 
6, 659. 

^ Mardles, Trans. Farad Soc.^ 1923, 18, 318. 

^ Aritsz, Kolloid Chem. Beih., 1915, 7, 14. 

^ Hard and Letteron, J. Phys. Chcm., 1932. 

Prasad and Hattiangadi, loc. cit. 


The Constitution of Calycopterin. 

The anthelminthic constituent, calyeoiiterin, 
of the leaves of Calycopteris floribunda, 
Lamk., has been shown^ to be a dihydroxy- 
tetramethoxydavone and to be identical 
with the yellow colouring matter isolated 
by Karrer- as a bye-product in the prepara- 
tion of digitoxin from the leaves of a Spanish 
Digitalis.^ On fusion with alkali calycopterin 
gave p-hydroxybenzoic acid and the stability 
of an alkaline solution of the substance to 
oxidation by atmospheric oxygen pointed to 
a methoxyl in the 3-position. Calycopterin 
was represented as (T) ; with the limited 
amount of material available the identifica- 
tion of the water-soluble phenol obtained in 


the course of the degradation with alkali 
was not practicable ; isolation of the phenol 
in quantity and the orientation of the two 
hydroxyls and three methoxyls would in 
any case be extremely difficult in the case 
of a pentahydroxybenzene derivative. Ke- 
peating the alkaline hydrolysis we have now 
prepared the ketone (TI), the colour reactions 
of wdiich, however, failed to give a definite 
indication of the position of the hydroxyl 
in the fused benzene ring of the flavone. 

In a recent communication to the Journal 
of the Chemical Society we have reported 
the denieth^dation of 5-methoxyfiavones to 
5-hydroxyflavones by means of aluminium 
chloride ; under prescribed conditions the 
methoxyl in the 5-position is preferentially 
attacked and the method may be utilised for 
the synthesis of partially-methylated poly- 
hydroxyflavones such as tectochrysin (III) 
and genkwanin (IV). The synthesis of the 
latter on these lines has just been completed 
and will be reported elsewhere ; the oxida- 
tion of the chalkone (V) wdtli selenium 
dioxide^ ^ave the flavone (VI), which wms 
successively debenzylated and clem ethylated 
to genkwanin (IV). In the course of this 
work it was apparent that the action of 
aluminium cliloride on a mc^thoxyflavone 
might be fruitful as a diagnostic test for the 
presence of a methoxyl in the 5-position ; 
its application to the specific instance of 
calycopterin has revealed the position of the 
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hydroxyl in the fused benzene riii". The 
treatment of cal 3 ^ copterin with aluminium 
chloride lias rcKSulted in a new flavone, which 
exhibits the usual properties of a catechol 
derivativ^e, e.g., tlie characteristic red-browii 
colouration with ammonium molybdate and 
acetic acid/’ and must therefore be 5 : 0 : 4'- 
tribydroxy-3 : 7 : B-trimethoxyflavone (VTI) 
or 3:5:6: 4'-tetrahydroxy-7 : 8-dimethoxy- 
davone (VIII) ; the second alternative needs 
to be considered since we have noticed tliat 
a 3-methoxyl is also susceptible to demethyl- 
ation by aluminium chloride. The second 
hydroxyl in calycopterin being in tlie 6- 
position, calycopterin may now be formu- 
lated as 6 : 4' -dihydroxy-3 : 5 : 7 : 8-tetra- 
methoxyflavone (IX j. 

IT. S. Mahal. 

X. Vexkatauamah. 

Eoyal Institute of Science, Bombay, 
Department of Chemical Technology, 

The University, Bombay, 

October 19, 1935. 

^ Ratnagiriswaran, Setra and Venkataraman. Biochem. 

1934, 28, 1964. 

2 Karrer, Helv. Chim. Acta^ 1934, 17, 1560. 

® Karrer and Venkataraman, Naliwe, 1935, 135, 878. 

^ Compare also Bharadwaj and Venkataraman, Cnrr. 
Sc/., 1933, 2, 50. 

^ Mahal, Rai and Venkataraman. /. Cheni. Soc., 1935, 

p. 866. 

® Quastel, Analyst, 1931, 56, 311. 


Condensation ol oj-Bromoacetophencne with 

1 - 0 - Aminophenyl-3 -Phenylthiocarbamide. 

The condensation of co-bromoacetoplienonc 
with l-e-aminophenyl-o-phenyltliiocarbamide 
yielded a compound (m.p. 230° decomp. ; 
empirical formula OisHigONsSBr) to which 
a heptathiodiaziiie structure was assigned 
by me.^ Pathak- has obtained, by carrying 
out the same condensation, a compound 
(m.p. 223° decomp.) possessing the same 
emx>irical formula and finds that it is the 
hydrobromide of a weak heterocyclic base. 
These two compounds have been regarded 
by him as identical. 

That the compound (m.p. 230° decomp.) 
isolated by me is not the hydrobromide of 
a heterocyclic base but possesses the hepta- 
thiodiazine structure is definitely proved by 
the fact that it is, as already mentioned in 
my original paper, acidic in nature being 
soluble in cold dilute alkali and imecipitated 
by acids. This property, viz., that the 
compound is unaffected by sodium bicarbo- 
nate solution and is precipitated unchanged 
by acid from its solution in alkali, has been 


again established and dispels any idea of 
the comx)ound being a hydrobromide. The 
compound melts with decomposition to form 
a dark brown viscous liquid which emits 
smell of a)-bromoacetophenone. 

Ill yhew of the properties of my compoiiiul 
as mentioned in my original paper, it is 
really surprising how Pathak could regard 
the two comx)ounds as identical, and liis 
conclusion seems not to be well founded. 
From Pathak’s observations, it seems very 
probable that his compound is entirely 
different from mine and slight difference iii 
experimental conditions employed by Ifiiii 
may account for the formation of a different 
compound. 

My compound (m.p. 230° decomp.) can 
be prepared as follows : An intimate mixture 
of the reactants (equimolecular proportions) 
is mixed, at ordinary temxjerature, with 
glacial acetic acid and shaken, when a clear 
solution is obtained accompanied by risi^ 
in temperature. In about an hour a solid 
is precipitated which after x^recipitatioii 
from an alkaline solution by acid is crystal- 
lised twice from glacial acetic acid in colour- 
less needles. 

Pathak’s further observation by Avay (if 
comparing the chemical charaah.eristics of 
both the compounds seems to he desirable. 

Tejenbra Nath Ghosh. 
Department of Organic Chemistiy, 

Indian Institute of Science, 

Bangalore, 

September 18, 1935. 


1 T. N. Ghosh y. Intlian Chem. So:.., 1931, 8, 71. 
~ Pathak, J. Indian Chem. Soc.. 1935, 12, 463. 


Synthesis of “Ketonopinone’' 

(4 : 6-Diketonopinane). 

The synthesis of pinononie acid (HI) and 
its methyl ester -(I) starting from mnorpinit' 
anhydride has been reported by iis.^ Tin* 
conversion of (I) into ketonopinone (II) 
has now been eheeted by means of sodinni 
in toluene or sodium methoxide in alcolioi 
solution. Ketonopinone (11), m.p. 104°, puri- 
fied through its copper derivative (sint 238"^ ) 
gives a violet coloration with PeClg, dissolvers 
in sodium bicarbonate, decolourises alkaliin* 
permanganate and absorbs bromine in chloro- 
form solution. The constitution was con- 
firmed by hydrolysing it with baryta to 
pinononie acid (III). Eediiction of tins 
diketone to nopine^ne and nopinane is in 
progress, 
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CH.CO.CH 3 CH CO 

/ \ / \ \ 

(CH 3 ) 2 C CH, (CHajaC CH, CH, 


CH.CO.CH.J 
/ \ 

(CHJoC CHo 


CH.COoMe 

I 


CH CO 

II 


CH COvH 

III 


It can now be observed that this consti- 
tutes a total synthesis of a bicyclic compound 
in the pinane group ; Euzicka’s synthesis of 
piiiocamplione, a- and S-pinenes^ involved 
the use of pinonic acid yet unsynthesised. 
Work on the synthesis of pinonic acid starting 
from norpinic acid is in progress. 

Full details will shortly be published else- 
where. 

P. C, Guha. 

K. Ganapathi. 

Department of Organic Chemistry, 

Indian Institute of Science, 

Bangalore, 

November 2, 1935. 


Curr. Sci., 1935, 3, 484. 

2 Helv, Chitn. Acta,, 1920, 3, 756; 1924, 7, 489. 


A Mancmetric Device for Gas Analysis. 

For the quantitative measurement of the 
respiratory gaseous exchange in plants 
Haldane’s gas-analysis apparatus is generally 
used. The apparatus is undoubtedly highly 
accurate but requires considerable skill before 
it can be used with discrimination. The 
construction of the apparatus is complex 
and an accidental breakage in the glass parts 
is not easil^y repaired. In the course of 
some physiological investigations connected 
with the Fruit-Preserving and Fruit-Canning 
industries where a high degree of accuracy 
is by no means essential, the need was felt 
for simple and effective means of gas ana- 
lysis. With this object in view a simide 
apparatus for gas analysis was constructed 
in this laboratory and has been in use for 
some time with satisfactory results. Over 
the existing forms of the gas-analysis appa- 
ratus, it possesses the following advantages : 
(1) Sampling the gaseous mixture is exceed- 
ingly easy. (2) The use of phosphorus^ as 
an absorbent for oxygen instead of potassium 
pyrogallate obviates the necessity of keeping 
the gaseous sample in a state of continuous 
agitation which is often very tiring. 

The principle of the apparatus (Fig. 1) 
consists, in brief, in measuring the pressures 
exercised by the various constituents of a 
gaseous mixture. As the partial pressure 



A ir.anometric device for gas analysis. 


of a component is proportional to its con- 
centration in the gaseous sample and the 
sum of the various partial pressures is equal 
to the total jiressure exerted by the gas 
sample, the percentage content of the com- 
ponent, say is easily computed : — 


7^x100 



where partial pressure of the com- 

ponent under consideration, and Hq = at- 
mospheric pressure in mm. Hg. 
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A detailed description of the apparatus 
Trill appear elsewhere. 

B. X. Singh. 

P. B. Mathur. 

Laboratories for Plant Physiology, 

Institute of Agricultural Ptesearch, 

Benares Hindu IJniversity. 

Jidy 23. 1935. 


^ C’arpenter, Ciirnegie In^t. Wash. Pub ^ 1915. 216, 76. 


Uric Acid Crystals in the Blood Plasma of a 
Fowl suffering from Pyo-nephrosis consequent 
on Vitamin A Deficiency. 


An investigation is being undertaken on 
the growth of embryonic tissues in vitro 
on plasma taken from vitamin A deficient 
fowls and rats. In the course of the investi- 
gation blood was taken from a fowl which 
had been fed for 12 Tveeks on the following 
diet : — 


Milled Pice 
Ground Whole Pice 
Casein 
A^aCl 

CaCOs . . 
CaJIolPO^), 


65 parts. 


15 

12 


77 


1 

1 

1 


77 

77 

77 


Dried Yeast .. .. 5 ,, 

Under light ether anaesthesia blood was 
drawn from the carotid artery. Directly 
after centrifuging the plasma appeared quite 
clear. In spite, however, of the fact that 
the blood was drawn through an ice-cold 
paraffined canula into a paraffined centrifuge 
tube and kept in ice packing until centrifu- 



Microphotopraph of crystals. X 103. 

ging, clotting occurred within a few minutes 
of centrifuging. The plasma of a normal 
fowl, collected and treated in this manner, 
ca;D be kept in cold storage for months 
without clotting. In the present instance 
it was observed that the serum exudating 
from the clot was turbid and under the 
microscope it was found to contain a mass 
of needle-shaped crystals (see accompanying 
microphotograph, magnification x 103). A 


post-mortem examination of the f owi. revealed 
that the kidneys were completely disor- 
ganised, being practically ‘'^bags of pns”. 
The comb showed dryness and kemtlnisation,' 
and, in places, ulceration. The liver was 
found to be devoid of vitamin A by the 
arsenic trichloride test. 

The condition of the kidneys suggested 
that crystals in the blood might be uric* 
acid. Under the microscope it was observed 
that they dissolved completely in dilute 
potassium hydroxide, but were insoluble in 
dilute acetic acid and in distilled water. 
A quantitative estimate of uric acid content 
Tvas made by Benedict’s nietliod. For pur- 
poses of comparison, similar tests were 
carried out on the plasma of 2 fowls, Mlth 
apparently normal kidneys, fed respectively 
on the mixed stock diet kiid on a ''contror 
diet similar to the one described above 
except that it contained 3 per cent, of cod 
liver oil. Besults were as follows : — 

Uric acid in plasma 
(mgnns. per 100 o.c.) 

Fowl on stock diet . . 12 -50 

,, ''control” diet . . S 114 

„ vit. A deficient diet 375 UO 

There seems no doubt that the crystals 
were uric acid. A uric acid plasma content 
about 30 times greater than values obtaimMl 
from two fowls with normal kidneys, se<une(l 
sufficiently interesting to report. ' The ])\v- 
sence of excessive uric acid in the hlood 
was not, of course, directly due to vitamin 
A deficiency, but wm.s caused by a pyc-ne- 
phrosis consequent on vitamin A deficiency. 
It need hardly be said that the jjlasma from 
the deficient bird, choked Tvith uric acid 
crystals, could not be used for tissue-cnltun* 
exiieriments. 

Thanks are due to Dr. W. B. Aykroyd, 
Director of the Laboratorie^s, for permission 
to publish this letter. 

G-. Sank ARAN. 

Nutrition Ensearcli Laboratories, 

I. K. F. A., Coonoor, 

October 22, 1935. 


Fusarium Wilt in Sann Hemp. 

In^ his recent work^ Mitra brouglit fortli 
evidence that under the conditions at Piisa 
wilts in Crotalaria juneert and in Cccjamis 
indicus are caused by similar physiologic 
• strains of Fusarhmi msinfectuvi. Altbougli 
the isolates from these two hosts were able 
to^ cross inoculate each other, they ahvays 
failed to infect cotton and vice versa. 
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In their study of the Fusarinrn wilt in sann 
liemp, tlie results of which will he published 
separately, the present waiters had obtained 
evidence' that Fnsariun vasinfectiimi w^as 
a highly specialised species and in no case 
did the form on sann hemp pass to pigeon 
pea, and vice Rcrsa. Tliese results w^ere 
contrary to those reported by Mitra, and it 
was therefore decided to test the correctness 
of Mitra's conclusions by a series of well- 
designed experiments. Cultures of Jhisanimi 
vasinfectum from sann hemp and pigeon 
pea grown in Pusa and in its neighbourhood 
were secured through the kindness of Dr. 
Mitra, and were compared with similar 
cultures obtained locally. .;The seeds of a 
wilt-resistant type, T. 80, and of a susceptible 
type, T. 5, of pigeon pea w^ere also secured 
from Pusa. 

Cross inoculation experiments were made 
in soil temperature tanks of ’W,isconsin type 
at 28"" C., the optimum temperature for 
the development of wilt. In all cases seeds 
of sann hemp and pigeon pea were surface- 
disinfected before sowing in pots. In these 
experiments cultures of Ftisanum vasinfec- 
tum from sann hemp did not infect pigeon 
pea and vice versa^ although control plants 
in all cases gave a high percentage of deaths. 

These results will be reported in detail 
separately. 

B. N. IIPPAL. 

N. T. Kulkaunf. 

College of Agriculture, 

Poona, 

November 6, 1935. 


^ Mitra, M., ///rZ. /our. .4gric. Sci., 1934, 4, 701-714. 


Dummy Pollen. 

Ix the course of the examination of innu- 
merable pollen grains in many varieties of 
Sorghum since .1931, a peculiar kind of pollen 
was met with. An examination of pollen 
grains under the microscope shows con- 
stantly a few^ grains devoid of solid contents 
(see Figure). In size they are comparatively 
small (31 /X to 34 /x). Due to the pressure 
of the sap inside, -they are not shrivelled 
but retain normal shape. They do not 
germinate and usnally plasmolyse in the 
culture medium. Pollen studies have not, 
so far as wre are aware, recorded non-germi- 
nating pollen of this peculiar type. Similar 
pollen has been met with in the allied wild 
grasses, Andropogon annulatus and Andro- 
pogon pertussis, L. In the eight different 


varieties of Sorghum, examined, the incidence 
of this pollen ranged from 2-3 to 13 -5 per 
cent. In the day flowering S. margaritlferum 
it was only 0 •1 per cent. The higher types 
of cultivated Sorghum had a lower percentage 
of this Dummy Pollen. Dummy Pollen is 
slightly less in the antbers at the base of 
the ear head. 

In the other millets this pollen is met wuth 
in Pennisetuni. typhoides, Stapf and Hubbard 
(also a millet of .African origin), wdiich like 



X Dummy pollen in Sorghiiiu. X 150. 


Sorghum\\^% both hermaphrodite and antheri- 
ferous flowers. Instances have been met 
with in both Sorghum and Pennisetuni in 
which a non-deliiscence of antliers proved 
to be due to an extreme paucity of this 
Dummy Pollen, it being under one per 
cent, in the non-dehisced ones, and over 
seven per cent, in the dehisced ones. This 
points to the ]irobable role of this Dummy 
Pollen as a specialisation ensuring dehiscence 
in these predominantly night- flowering 
millets. An experience has been met with 
in which this poverty of Dummy Pollen and 
the attendant non-dehiscence of anthers 
proved a simple recessive to the presence of 
the normal proportion of such pollen and the 
consequent dehiscence of anthers. A fuller 
account of this experience is being published 
elsewhere shortly. 

G. H. Baxgaswamt Ayyang.ar. 

V. Panduraxga Bao. 

Millets Breeding Station, 

Coimbatore, 

October 19, 1935. 
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Forked Awns and Leaf-Blades in Sorghum. 

Among cereals, maize and sorghum have 
big leaf -blades.* These blades have an entire 
margin and a single central, well-marked 
midrib running their entire length. Tliis 
midrib occasionally forks into two 



Fig. 1. 


(G. Eangaswami Ayyangar and P. 
Subramanyam, 1930).^ A second aberration 
in the leaf-blade of sorghum has been met 
with in some selections. This occurred in 
three single plant selections from a variety 


[November i93S 

from Bihar (India) and in five single plant 
selections taken from Kahr imported from 
America. The aberration is a disturhance 
in the entirety of the margins of the leaf. 
In the two halves of the blade tlvere appear 
deep marginal indentations giving the leaf a 
tri-dentate appearance (Fig. 1). 

Forking occurs usually in the apical third 
of the leaf, sometimes in the middle third 
and rarely in the hasal third. It forks 
usually in one leaf of the adult plant a-nd 
rarely in two leaves. In one instance three 
leaves in a plant manifested this forking. 
The forking may show in any leaf of the 
plant from the flag downwards. It tended 
to show a little more frequently in the 
eighth or ninth leaf from the top. Leaves 
of side-shoots may also fork. In the popula- 
tion examined, 5-13 per cent, of the plants 
in Kafirs and 26, 30 and 32 per cent, in the 
three Bihar families manifested forked leaves. 

Of the eight families, the five Kafirs lune 
awnless. The three Bihar pure lines were 
awned. An examination of the awns showed 
that in every ear-head some of the awns 
forked in degrees. Ten ear-heads were 
examined in detail and each ear-head had 
an average of 1350 awns. Of these an 
average of 8 proved to he forked awns 
(Fig. 2). The forking varied from a slight 



Fig. 2. 

bifurcation at the extreme tip of the subnlo 
to an extension of the forking to the whole 
of the subule. In some cases the forking 
extended to the base of the column. Karrow 
as the awn is, the forking did not halve 
the thinness, but each awn of the fork 
retained the usual narrow wldtli, so much 
so that in the unforked portions they were 
noticeably wide. 
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x\s in the case of midrib forking, the 
manifestation of this forking of the leaf- 
blade need not appear in every plant, nor in 
every leaf. If it does not manifest in the 
adult stage, evidences of its presence are- 
betrayed by the leaves of the seedlings. 
In one pure line six selections that showed 
forked leaves in the adult plants and three 
that did not show forked leaves, were selected 
and germinated. Instead of the usual 95 
per cent, of normal germination, all these 
gave only 75 per cent. In every one of the 
selections about 8 per cent, of the seedlings 
showed forking in one or other of the first 
four seedling leaves. Since all of them gave 
some plants with forked leaves, this character 
must have been nascent in the 3 adults 
that did not show it. In the seedlings the 
forking, when it showed, was most frequent 
in the first leaf ana next in the second leaf. 
The x)eculiarity of the forking in the first two 
leaves that lacked a well-defined midrib 
v/as, that the forking split the blade into two. 
When this forking was intense it easily 
invaded the leaf-sheath past the nebulous 
ligular zone. In 20 instances splitting of the 
coleoptile was noted. None of these 20 
seedlings survived. 

This concurrent manifestation of a very 
rare, probably atavistic, abnormality in two 
such liomologous organs as the leaf-blade 
and the awn is interesting. 

G. N. Rangaswami Ayyangar. 

B. W. X. PONNAIYA. 

T. Venkataramana Reddy. 
Agricultural Research Institute, 

Coimbatore, 

Octuher 29, 1935. 

1 Madras Agric . Jour ., 1930, 18, 526-530. 


Fate of the Embryonic Membranes in Insects, 

The formation of two embryonic membranes, 
the amnion and the serosa, is characteristic 
of insects, although in exceptional cases 
one or both of these membranes may be 
absent. Regarding their fate, four main 
types have been so far recognised, viz,., involu- 
tion through the formation of a dorsal 
amnio-serosal sac ; involution of the amnion 
with the retention of the serosa ; involution 
of the serosa with the retention of the amnion; 
and finally, retention of both the amnion 
and serosa {vide Imms).^ In all these 
cases, except the last one, the membranes 
degenerate some time before hatching. The 
dorsal organ may be formed frorn the amnion 
or the serosa or both. 


In the Tettigonids XipMdium and Orelieli- 
mum (Wheeler)^ and in the Mantid 
Paratenodera sinensis (Hagen a third 
embryonic membrane, the indusium, occurs 
besides the amnion and tlie serosa. In the 
Tettigonids a single dorsal organ is formed 
from the indusium, while the other two 
membranes are dissolved into the yolk. In 
Paratenodera, on the other hand, tiuo dorsal 
organs are formed, one from the serosa and 
the other from the indusium, while the 
amnion degenerates ; this formation of two 
dorsal organs is unique among insects. 

In some of the parasitic Ilymenoptera, a 
single, peculiar membrane, tlie throphamnion, 
is formed. It is not comparable with the 
other embryonic membranes and appears 
to be a structure sui generis, being formed, 
in some cases, from the polar bodies 
(vSilvestri).^ In most cases it degenerates, 
but in some the cells dissociate from one 
another, round tliemselves and increase 
in size and live for a long time in 
the body fluid of the host where they serve 
as food for the parasitic larva. A similar 
fate occurs in regard to the serosa of several 
parasitic Hymenoptera and evidence thereto 
has been marshalled recently by Jackson,^’® 

It will be seen from the above summary 
that no case has so far been reported in which 
a portion of the serosa completely degene- 
rates whereas the other portion persists until 
hatching. During my investigations on the 
embryology of the European Migratory 
Locust, Locusta migratoria L., I have dis- 
covered such a condition. During blasto- 
kinesis or turning round of the embryo, the 
amnion and the serosa rupture. The whole 
of the former forms a provisional dorsal 
closure of the embryo and then quickly 
degenerates. ' The serosa, on the other hand, 
is divided into two portions. By far the 
largest portion of it goes to form the dorsal 
organ, while a very small, saucer-like ' area 
(Fig. 1, Q) remains at the posterior or rnicro- 
pylar pole of the egg and persists until 
hatching. This area may be called the 
posterior serosal patch and has so far not 
been described in any other insect. Further, 
it is interesting to note that this posterior 
serosal patch does not remain unchanged, 
but undergoes definite changes of organisa- 
tion. At first the cells of this area are 
irregularly arranged. After about two days 
(at 33° C.) of its separation from the main 
serosal mass, it shows (Fig. 2) a bi-layered 
arrangement of its cells, with a rather 
indistinct space (Fig. 2, 0.) in bety^een, 
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This arrangement persists until hatching 
when' the posterior serosal patch is cast off 
with the egg-shelL 

Finally, I should not fail to point out that 
the occurrence of this phenomenon, viz.^ the 




Fig. 1. 

Longitudinal vertical section of an egg of Lociista 
migrafona during blastokineses. Diagrammatic. X 22. 

A”, embryo? Z, amnion; yl/. splanchnic mesoderm and 
provisional dorsal closure; P, proctodaeum; <2, posterior 
serosal patch ; serosa ; T, stoniodasum ; PV, egg-wall ; 
Y, yolk. 



Fig. 2. 

The posterior serosal patch from a longitudinal section 
of an egg of Locusta migratoria about two days after 
blastokinesis. Note the bi-layered arrangement of the 
nuclei with a cavity in between. X 240. 

N, nucleus ; O, cavity. 


persistence of the posterior serosal patch 
until hatching and the degeneration of the 
rest of the serosa long before hatching, 
provides us in the locust a very suitable 
material for the investigation of an interest- 
ing and important problem of BntwicMnngs- 
mechanik. Is the degeneration of the 
anterior portion of the serosa induced’ by its 
association with the yolk at the cephalic end 


of the embryo f Two methods of attack 
are possible for the solution of this question. 
The small posterior serosal patch could be 
transplanted near the cephalic end of the 
embryo in the neighbourhood of the dorsal 
organ, and observations made as to whether 
it degenerates there or persists as in its 
original place. I have performed several 
such experiments without success. The 
difficulty lies in the fact that the locust egg 
invariably dies a few hours after it is experi- 
mented upon. In view of this clifftcnlty for 
the solution of which I, at present, cannot 
see any way, the second method of attack, 
which I have not so far tried, appears to be 
much more hopeful. It would be interesting 
to know whether these two portions of the 
serosa which behave so differently in the 
living egg would do the same in in vUro 
cultures. Artificial culturing of insect 
tissues is extremely difficult because it is 
by no means easy to obtain sufficient 
quantities of a suitable culture medium. For 
this purpose I would refer to the papers of 
Goldschmidt’ and Frew®. Once a suitable 
culture medium is obtained, I have no doubt 
that the serosa would provide an exception- 
ally good material for m vitro cultures. 

M. L. Eoonwal. 

Department of Zoology, 

Government College, Ajmer. 

September 14, 1935. 


^ Imms, A. D., A General Text-Book of Entomology 
1934, 3rd Ed., London. 

2 Wheeler, W. M., /. Morph,, 1893, 8. 

3 Hagen, il. R., /. Morph., 1917, 30. 

^ Silve^tri, F., Boll. Lab. Zcol. Poriici,, 1906, 1; 
1921, 11, 

^ Jackson, D. J., Pro:. ZooL Soc., London, 1928. 
c Jackson, D. J., Na u>-e, 1935, 135. 

‘ Goldschmidt, R. Biot. Cc7i^>alh.. 1916. Bd. 36. 
s Frew, J. G. H., Br. Jr. Exp. Biol., 192S, 6 ; 1929, 6. 


The Respiratory Mechanism of the Frog. 
Except Wedenski and Willem (1918), all 
others, Gaupp (1900), Baglioni (1901), 
Bruner (1914), Goppert (1903) and Tleine- 
mann (1884), appear to have made no ex- 
perimental observation ; and of the former 
two, Willem alone has used the graphical 
method. According to Gaupp, the two 
processes — expiration and inspiration of air 
into the lungs — are preceded by a third 
I)rocess — aspiration of air into the mouth. 
This account does not explain the exit of 
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from the mouth. Others, principally Willem, 
therefore describe two phases (buccal venti- 
lation and pulmonary ventilation) taking 
place, alternately. Almost all accounts state 
or imply that the lungs and the mouth are- 
ventilated one after the other. Experiments 
show that they are ventilated simultaneously 
and that the breathing mechanism is much 
simpler than has been described hitherto. 

The movements of the flanks were recorded 
on smoked paper and it w^as found (a) that 
they w'cre uninterrupted, continuous and 
regular ; {h) that they are of uniform magni- 
tude. The buccal movements when simi- 
larly recorded on smoked paper showed that 
they were also continuous and uniform. 
A simultaneous record of both the buccal 


taking this record of air along wdth the 
movements of the buccal floor, it was found 
that when the mouth floor was raised, the 
air w^as exhaled and was inhaled w^hen the 
mouth floor was lowered. The hyoid appa- 
ratus and assoiuated muscles are capable of 
raising the buccal floor.^ The air currents 
were also recorded with the movements of 
the flanks and the graphs showed thad when 
the air goes out of the nostrils (exhalation), 
the flanks dilate (inspiration) and when the 
flanks collapse (expiration), the air enters 
the nostrils (inhalation). The closing and 
opening of the glottis was observed by 
anncsthetising a frog and introducing a 
slender tube into each lung and leading tl'.e 
air in the lungs into a tambour and thus 


Scheme of records to illustrate the synchronism of various movements concerned in the respiration of frog. 



BUCCAL MOVEMENTS 

t Elevation of mouth floor 
I Depression of mouth floor 



FLANK MOVEMENTS 
f Contraction 
I Expansion 



RECORD OF AIR FROM NOSTRILS 
f Inhalation 
I E-xhalation 



floor and the flanks showed that when the 
mouth-floor is raised, the flanks distend and 
when the flanks contract the mouth-floor is 
lowered. It is inferred from this that when 
the buccal floor is elevated, the mouth 
cavity is reduced and the air is inimped into 
the lungs and that when the body wall 
contracts, the air is pressed out of the lungs 
into tlie mouth. 

The opening and closing of both the nostrils 
as well as the glottis was observed by gra- 
phical records of the air currents. The air 
going in and out of the nares was led into a 
tambour by a mask applied to the snout and 
was recorded — the graph showed uninter- 
rupted inhalations and exhalations. By 


rp:cord of air inside lungs 

f Expiration 
i Inspiration 

recording tlie entrance and exit of air from 
the lungs. This graph also showed regular 
and uniform expirations and inspirations. 

Putting together the tracings of the 
buccal movements, flank movements, air 
currents from nostrils and from lungs the 
interxjretation of the respiratory mechanism 
would be as follows : When the buccal floor 
is lowered, outside air is inhaled through 
the nostrils into the mouth cavity while 
the air inside the lungs is sucked (and also 
squeezed by the body wall) through tlie 
glottis into the buccal cavity. Thus the 
fresh and the imx3ure air mix in the mouth 
chamber. When the buccal floor is elevated, 
this mixed air rushes out of the nostrils a§ 
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well as into the langs. The graphs of the 
air currents make it clear that neither the 
nares nor the glottis are completely closed 
for any long interval. They constrict in 
such a way that the buccal floor oscillations 
increase or decrease the pressure in the 
mouth chamber. 

The role played by the body wall and the 
elasticity of the lungs in this mechanism can 
be demonstrated by preventing the mouth 
of a frog from closing and thus throwing the 
buccal floor out of action. Graphical re- 
cords of the flanks show a series of expira- 
tions followed by no inspiration — until the 
expirations become extremely feeble. There- 
after each weak expiration is followed by 
a feeble passive inspiration and the frog 
continues to breathe in this way. This 
co-operation of the buccal floor and the 
body wall serves to lead up to the reptiles the 
more primitive members of which employ 
the. buccal floor as well as the ribs to venti- 
late tlie lungs, ^ 

0. P. OXANAOTTHIT. 

Madura, 

October 2S, 1935. 


^ Ind. Muu'?im, June 1933, Anatomy of the 

tong e of Ka la hexadactyla, 

2 Citrr. Sci., Oct 1933. 


The Sub -central Foramina of the Squamata. 

SmcE writing a note’ on the presence of 
paired apertures on the ventral aspect of 
the vertebral centra in the common house- 
gecko, Heuiidactylus flaviviiidis Riippel, I 
have been on the look-out for previous lefer- 
ences to them in zoological literature. A 
consultation of such standard text-books of 
zoology as Sedgwick^, Wiedersheim and 
Parker^ Hertwig and Kings]ey^ Kingsley^, 
Eeynolds^h Parker and llaswelF, Hyman®, 
Goodrich-^ and de Beer^°, shows that these 
apertures have somehow escaped the general 
observation of many eminent zoologists. As 
pointed out by Eanianujarn and Eama- 
swami’^ however, Ovven^“ recorded them for 
the Ophidia long before Mookerjee and 
Das^®. More recently, Oamp^*^ has studied 
and sketched the vertebrae of 22 species of 
lizards for this feature. He says : 

‘^The size of the intervertebral canals, large 
in the Geckonidae and Xantusiidae, undergoes 
reduction in the more advanced groups. 
The paired sub- central foramina, present in 

geckos, pygopodids and amphisbaenians 

appears less frequently among the Scinco- 


morpha and are absent in the higher aiigui- 
morphs and in the chamaeleons.''^^ 

This statement seems to imply that the 
presence and size of these apertures is a 
primitive feature in lizards, and that it, 
therefore, adds to the ^‘Paleotelie Weight 
of the animals in which it is found. IE this 
notion is right, it is a significant fact that 
these apertures in Hemidactylus aie larger in 
size relatively to the size of the whole cen- 
trum than in the vertebrae of the four species 
of Geckonidse, figured by Camp, viz., in 
Thecadactylus rapicauda, Tarentola cubana, 
Sphcerodaciyius macrolepis and Coleonyx 
variegatus. 

Goodriclfl^, although he makes no mention 
of the presence of sub-central foramina in 
this work, gives an instructive diagram 
about the ‘^relations of sclerdoines Q,nd deve- 
lopment of venehral cohmn in Amnioia'\ 
which seems to suggest that these apertures 
are really intersegmental in position and 
rep-esent the sclerotomic segmentation of the 
earlier stages in the case of the adult. The 
position of the intersegmental aitery in his 
diagram (Fig. 1) coincides very well with the 



Diagram illustrating relations of scicrol o iiies and 
development of vertebral column in Amniota (simpli- 
fied from Goodrich). 

a, intersegmental artery ; inf, intervertebral ligament; 
mm, myomere ; nt, notochord ; S, region between two 
transverse broken lines occupied by one body segment; 
V, intersegmental vein; vs, region occupied by one 
vertebral segment composed of a half-sclerotome from 
each of two consecutive segments. 

position of the sub-central foramina in Hemi- 
daetylus (Fig. 2) and other Squamata. Thus 
these apertures are probably reminiscent of a 
former condition and may be reg'arded as 
primitive features. 

Granting the intersegmental position and 
the primitive nature of these foramina, it 
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Fig. 2. 

Photomicrograph of the ventral aspect of the centra 
in Hcmidactylus flaviviridis. 

t/f, intercentrum ; median ridge; scf, sub-central 
foramen. 

would bo interesting to find out whether any 
types of the Amphibia, extinct or living, 
show these apertures at any stage of their 
development. An examination of tlie 
vei’tebraB of the extinct genus Arwoscelis 
WillistoD, which is said to represent the 
ancient stem from whicli tlie Lacertilia 
aiose,^® might be worth wliile in this con- 
nection, as also a fresh scrutiny of tlie 
veitebrae of Sphenadon. In the latter case, 
I might mention that Gllntlier^^ and others 
do not make any mention of tiiese apeitnres. 
I hope that those zoologists who have access 
to this type of materials will throw some 
liglit on this question. 

In the present stage of our knowledge, 
it is impossible to be certain wliether the 
sing'^e sub-central foramen of Typhlops'-^ 
is actually homologous to the 'paired 
apeatures found in lizards and in some 
snakes. I am, however, inclined to believe 
that it is not. Eecently, I prepared two 
alizarin-stained skeletons of this snake to 
confirm Mookeiqee and Das's findings, and 
my attention was especially attracted by two 
differences in this connection. In the first 
place, the apertures in TypJilo2)s (Fig. 3) 
are placed far more anteriorly than those in 
Hemidactylus, being just a little behind the 
anterior ends of the centra. Secondly, two 
slight ridges in the case of TypJilops start at 
the posterior end of the ventral aspect of 



Photomicrograph of the Vertebral Column of 
Typhlops brauiiiuis from ventral aspect. 

r, r\ ridges ; rb^ rib ; scf, sub-cential foramen. 

each centrum and converge towards each 
other as they run forwa? ds, the single sub- 
central aperture being situated 'wheie they 
should meet together. In Hemidactylus^ on 
the contrary, there is a p»-ominent single 
median ridge, situated longitudinally on the 
ventral aspect of each centrum, and the 
apei tures in question lie one on each side of it. 

An examination of the vertebrae of two • 
other families of Snakes — Boidee {Etyx jaculm 
Linne. Python 7no'urns Linne) and 
Colubridm {P.yas mncisus Linne', Eaia 
iripiidians Merr.) — shows the presence of 
paired (not single) sub-central foramina, and 
thus the case of Typhlops. as far as has 
been investigated up to the i3-’esent, is a 
solitary one amongst the Ophidia. How- 
ever the sketch of the ventral aspect of a 
vertebra of the extinct snake Palceopliis- 
iyplueus Owen, as given by Lydekker,-^ 
raises the suspicion that this snake had not 
two sub-central apertures like the Boidee and 
the CoUtbridee. but a single aperture which 
was situated nearer the posterior than the 
anterior end of the centrum. This feature, if 
confirmed in actual specimens of the vertebrae, 
might prove important insomuch as it would 
make PaPeophis appear to be related to the 
Typlilopidce I'ather than to the Pythonmee, 
with whicli latter it is believed to have 
affinities. 

Some time back, I requested Mr. E. E.. 
Gee, Director, Geological Survey of India, to 
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scrutinise tlie vertebrae of Palceopliis for this 
featuie, but unfortunately the palaeontolo- 
gical collection in his charge does net in- 
clude any vertebrae of extinct species of 
Snakes and Lizaids. I hope, however, that 
some one else who has access to such mate- 
rial, might examine them. I am grateful to 
Mr. Gee for kindly examining the fossil 
veitebrae of several ex.' ant species of Snakes 
for me and for reporting the presence of 
paired appertures on t’ne ventral aspects of 
their centra. The apeitiires,” he says, 
are in the form of narrow slits.” 

Beki Charan Mahendra. 

St. John’s College, 

Agra, 

October 3, 1935. 


^ Mahendra. K C., “ On the Peculiar Apertures in the 
Vertebral Centra of Hcmidaciyht-s ftariviyidis Ruppel,” 
Cnrr, Sci., 1935, 1, 34. 

~ Sedgwick, A.. A Sttidends Texi-loo.^ of Zoology, 
1905, II. 

3 W iedersheim, R., Co*h-paradve Anatomy of Verfe- 
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A Contribution to the Stratigraphy 
of Bagh Beds. 


Bagh Bpids representing the marine facies 
of the Cretaceous of the Narbada valley, 
occur in several detached areas on the 
northern side of the Narbada from Barwai 
on the Khandwa-Tndore railway line on tlie 
east to Wadhwan in Kathiawar on the west. 
The earliest references to the fossiliferoiis 
limestones of these formations are by Danger- 
held in 1818, and by Colonel Keatinge in 
1856^ but the geology of the areas was first 
worked out by W. T. Blanford^ and later 
studied in detail by P. N. Bose.^ These 
beds occur as inliers in the Deccan Traps, 
the principal exposures being those near 
Chirakhan, Bagh and Kawanth. According 
to Blanford and Bose the stratigraphical 
sequence obtaining in these areas is as 
follows : — 


Deccan Trap. 


Position of the 
new beds 
Fossil Wood 
and Breccia 
Zone 


/(Upper) Coralline 

Limestone . { 

Bagh jDeola-Chirakhan i 

Beds j Marl ILower Coralline 

Nodular Limestone I Limestone 
iNimar Sandstone 
Gneisses ; Gondwanas, etc.! 

During a short visit to these formations 
in the Chirakhan area, a fe^v months back, 
the authors have traced a new bed in the 
above sequence in this region : A bed of 
bryozoan limestone, 3-5 ft. thick, occurring 
beWeen Nodular Limestone and Deola- 
Oliirakhan Marl and x)rovisional]y named 
here as Lower Coralline Limestone. 


This horizon has been traced round Badiya, 
Chirakhan, Sitapur, Audiyapur and Deola, 
the best development, however, occuiTing on 
hillocks near Deola and Sitapur. It is 
separated from the (Upper) Coralline Lime- 
stone by the bed of soft Deola Marl wdiicli 
on differential denudation has left the 
Coralline Limestone bands, both at the top 
and at the base, as projecting rock masses. 
In certain places, the Lower Coralline lame- 
stone band is very thin and iiiconsx3icuous 
and as such escapes notice. It is a hard 
granular rock, brownish yellow in colour and 
is full of bryozoa. The fossils provisionally 
identified from this horizon include Esoliara. 
Geriopora^ Tliamnasirma^ Hemiaster, small 
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rhynclionellids, Plaeenticeras, Inoceramus^ 
Cardinm, Vemis. etc. 

The Tipper Coralline Limestone of the 
Chirakhan-Deola area resembles the Lower 
Coralline band to a great extent in lithology 
and in external appearance, and but for the 
intervening band of Marl, cannot be easily 
distinguished. In certain western exposures 
of the Bagh Beds, Coralline Limestones are 
reported to be capping Nodular Limestone 
with the supposed intervening Marl missing, 
its absence being attributed to its soft nature 
and its consequent denudation. In the light 
of the present discovery it appears very 
probable that the Coraliine limestones of 
the western exposures are in their normal 
position and correspond to the Lower Coral- 
line liimestone horizon of the Chirakhan 
area and not to the (Upper) Coralline Lime- 
stone as suggested by the previous authors. 

The discovery of a lower horizon of Coral- 
line Limestone therefore necessitates the 
amendment of the stratigraphical sequence 
of the Bagh Beds as shown in the above 
Table. 

Iv. r. Eode. 

G. W. Chiplonkar. 

Department of Geology, 

Benares Hindu University, 

September 15, 1935. 


^ Jour. As. Soc. Bengal , 1858, 27. 

2 Mem. G.S.I., 1869, 6, Pt. 3. 

3 Mem. G.S./., 1884, 21, Pt. 1. 


On a Fossil Wood and Breccia Zone in the 
Deccan Trap in Deola- Chirakhan Area, 
Central India. 

During a recent visit to the Chirakhan area, 
we have noticed more or less continuous 
zone ' of fossil wood and breccia at the 
contact, of Traps and the Bagh Beds. It is 
a very definite horizon being met with in 
almost all the localities wherever the Bagh 
Beds are overlain by the Traps, It has a 
sharp junction with the underlying coralline 
limestones but has no such demarkation on 
its upper limit where it merges into the 
normal traps. 

In most places this zone is characterised 
by the exclusive abundance of fossil wood 
strewn over the surface, in a loose condition, 
under a thin covering of trappean soil. 
Fossil wood specimens, which to all appear- 
ances are dicotyledonous in nature, range 
in size from small fragments to huge tree 
trunks about 4 ft. in diameter and more than 


40 ft. in length. Tlie wood has been com- 
pletely jasperised and is left with practically 
no trace of internal structure ; the gross 
surface features and sometimes the rings of 
growth are very clearly seen. 

In certain localities as near Badiya, 
Phutabaodi and Chirakhan, in addition to 
fossil wood, we also observe in the same zone 
an extensive occurrence of breccia in the 
form of a scattered band irregularly spread 
over the surhu'c. Anything approaching a 
regular band occurs only at Badiya. The 
rock is a hard indurated type of breccia 
composed of variously sized angular or sub- 
angular fragments of limestones, sandstones, 
jasper and pieces of fossil wood, all hetero- 
geneously cemented in a calcareous and ashy 
material. The fragments vary in size from 
tiny grains to blocks more than a foot in 
diameter. This unassorted and fragmental 
nature of the material may be due to absence 
of any sorting action of water or may indicate 
formation of the rock in situ. The presence 
of the ash in the matrix demonstrates its 
close association with the volcanic activity 
as also does the presence of jasper which is 
usually found in steam cavities in lavas.^ 
The complete loss of internal structure in 
the fossil wood may be due to the heal of 
contact with the lava or due to rapid re- 
placement of wuod tissues by heated solu- 
tions. These considerations togetlier with 
the strictly sub-trappean position of the 
band in the field strongly suggest that the 
formation of the breccia and the fossilisation 
of the. wuod are very intimately connected 
with the activity of the lava flows. It is 
not thus unlikely that the forest growth to- 
gether with the rock debris was overwhelmed 
by volcanic ash and was subsequently buried 
under a lavm flow, the heated fluids bringing 
about tlie cementation of the debris into a 
hard breccia and also the fossilisation of the 
plant remains with almost complete obli- 
teration of the structure, the cold surface 
waters having little part in the formation 
of either. The fossil wood and breccia thus 
characterise the lowest flows of the Deccan 
Trap in this region. 

K. P. Eode. 

Department of Geology, 

Benares Hindu University, 

September 26, 1935. 


^ Goodchild, ‘Precious Stones/ 1908, pp. 165, 175. 
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The Age of the Inter-Trap pean Beds near 
Rajahmundry. 

the course of a recent examination of the 
several inter-trappean exposures near Kateru, 
Pungadi and. Dudiikur, we have made two 
important observations which throw some 
light on the age of the Deccan traps — a 
subject on which there has recently been 
some comment by Dr. SahnP and Dr. Fox.^ 
Thin sections of the limestones forming 
the lowest beds of the Deccan inter-trappean 
series near Pungadi and Dudukur have 
revealed, among other fossils, remains of 
alg® belonging to the family Dasycladaceje. 
Some of these slides were sent to Dr. Julius 
Pia (of the ISTatural ITistory Museum, Yienna) 
for identification, and he has recognised 
Acicularia as the most common of these 
algse. It is well known that, thougli members 
of the family Dasycladacecc were fairly 
common throughout the Mesozoic, Aeknilaria 
is essentially a Tertiary form. This hud of 
a Tertiary fossil alga from these beds is of 
great signihcance, especially in view of 
Dr. Salmi’s discovery of fossil plants of 
Tertiary affinities among the fresh water 
inter-trappeans of ISfagpur-Chhindwara 
region. 

Among the inter-trappean beds near 
Kateru, we have noticed the occurrence of 
numerous Charophytic remains in an excel- 
lent state of imeservation. Among these 
the following species of Ohara have been 
tentatively ideiitihed : G. WrighUl, 0. lielic- 
tereSj 0. caiata.^ 0. vasifoDiiis. 0. iiirhinata. 
and 0. strohilocarpa : and all of these are 
seen to be of distinctive Tertiary affinities. 

In view of the fact that the traps nea>r 
Eajahmundry must be considered as belong- 
ing to the lowest division of the Deccan 
traps as a whole, the two pahcobotanical 
evidences we have cited above appear to 
be definitely in support of Dr. dahni’s 
suggestion that t:ie Deccan trap hows are 
of an early Tertia.ry age. 

S. R. Karayana Eao. 

K. Snip ADA Eao. 

Department of Geology, 

Mysore University, 

Is ov. ember 3, 1935. 


1 Curr. Sd., 1935, 3, 134. 
“ Curr. Ac/., 1935,3, 428. 


Phosphatases of the Brain. 

Two phospliatases, distinguished as acid 
and alkaline phosphatases and eharac- 
teiised by differences in optimal p,.r 9;re 
known to occur together in certain organs of 
the body. Thus, liver, kidney (Bamaan and 
Eiedel') and spleen (Davies-) contam the 
two pliosphatases. On the other hand, bone, 
intestines, blood plasma and erythrocytes 
contain only one type of the enzyme. 

The pliosphatases of the brain have not 
been investigated from this point of view. 
The present note relates to the preseuee and 
behaviour of two phosphatases in the brain 
(of the sheep). The alkaline phosphatase 
has an optimal reaction of p^ 9*6, and is 
activated by magnesium ions, the increases 
ill activity exceeding 100 per cent, when 
magnesium is added in optimal quantities 
(0-001 M — 0*002 M;;the acid phospliabase 
which has an optimal reaction of Pii 5 *0 is 
not activated by magnesium and resembles 
the urine’ and salivaty^^ phospliatases. The 
two phosphatases of the brain are thus 
similar to those of tlie other organs, iu their 
behaviour towai'ds magiiesiuin. 

Waldsclirnidt-Leitz and Konnenbrucb^ con- 
sider that the alkaline pnosphatase is typical 
for all oigans ; they suggest that the acid 
phosphatase demonstrated by Bamaau and 
EiedeT is really due to the presence of 
erythrocytes iu their extracts. Tiiis, how- 
ever, appears to be untenable because the 
erythrocyte phospliatase is activated by 
inagiiesium salts, while the acid phosphatase 
extracted from the brain aud the organs is 
not so activated. 

Further work on the phosphatases of the 
brain is in progress. 

K. Venkata Giri. 

K. 0. Datta. 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

November d, 1935. 


^ Bamann and Riedel, Zeitschr, /*. Physiol. 1934, 

229, 125. 

“ Davies, BlozheDi. y., 1934. 28, 529. 

^ Kutscher, Zeitschr. f. Physiol. C/ietn., 1935, 235, 62. 
^ Giri, K. V., unpublished work. 

^ Waldschmidt-Leitz and Nonnenbmch, Naiurwisscn.^ 
1935, 23, 164, 
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A Note on the Jassid Bugs of Paddy.^= 


Introduction. 

pADDY {Oryza sativa) is subject to the 
^ attack of about three dozen insect pests 
of which eight or nine, such as the 
paddy stem borer {Sehamobius incer- 
telhcs^ W.), the paddj^ swarming caterpillar 
{Spodoptera mauritia, B.), the rice bug 
[Leptoeorisa acuta, Th.), the rice grasshopper 
[Hieroglyphus banian, F.), the rice case-worm 
{Nymphula depunctalis, Gr,), the paddy 
gall-fly {Pacliydi'plosis oryzir, W.), the rice 
Hispa and Leptispa, are major pests. The 
Jassid bugs of paddy, Iiowever, come under 
the group of minor posts. Normally they 
do not do much harm t(') the plant but, in 
certain years, cause fairly serious damage. 

J assids — What these are. 

Jassids are plant bugs belonging to the sub- 
order Eomoptera, order Bhynchota. These 
have sucking type of mouth parts and two 
pairs of wings. Tliey have an incomplete 
metamorphosis. Eggs arc laid on the tender 
portions of the plant and the young ones 
which hatch out — nymphs — and also the 
adult bugs suck the juice of the plants and, 

In view of the recent outbreak of Jasaid pest of paddy 
in Godavari delta, this account given by Mr. C. Cherian 
will be of interest (Ed.). 


if found in large numbers, the affected por- 
tions .fade and dry up as a result of the 
attack. 

Species of Jassids affecting Faddy. 

Four species have been known to affect 
paddy in the Madras Presidency. These 
are the green-spotted Jassid {Nephotettix 
hipuncta.tus, F.) ; the white Jassid {Tettigoniel 
spectra, T).j ; Krythroneura suhrufa, M., and 
Deltocephalus dorsalis, M. Of these, the 
first two are found in almost all paddy areas 
while the third one is commonly noticed 
in North Malabar and the last in the^Northern 
Oircars. 

Control Methods. 

Collection of nymphs and adults with 
hand-nets or bags have been found to be 
successful against the pest. The use of 
sticky winnows is yet another method 
advocated in some places. Light traps 
have also been tried especially against the 
green-spotted Jassid. The use of tobacco 
dust mixed with lime has given successful 
results against nymphs. 

M. C, Cheuiax. 

Agricultural Eesearcli Institute, 

Lawl y Eoad P.O., Coimbatore, 

October 29, 1935. 


A Note on the Locust Position in North-West India and Baluchistan 
during the Current Year — 1935. 


T^XPEEIENCE gained during the last three • 
Li years has shown that the multiplica- 
tion of the Desert locust is entirely depen- 
dent on favourable rainfall in its breeding 
areas. During the winter and spring of 
1934-35, early, wide-spread and heavy rains 
were received throu.ghout the winter-rainfall 
areas of Baluchistan and Persia, and many 
of the coastal areas, such as Jask, Gwadar, 
Pasni and Ormara, recorded more than 10 
inches of rain between December 1934 and 
April 1935. In the wake of such favourable 
rainfall, the locxist was noticed to begin 
egg-laying early in Febrxiary, and by April 
1935 adult locusts of the new generation 
were found to have come into existence in 
fairly large numbers. 

In the hinterland of Mekran, two cases of 
damage to Joiuarl crops by bands of grega- 
rious hoppers were reported in June and 


July respectively, and on investigation, it 
appeared as if the hoppers had come into 
existence as a result of concentrated egg- 
laying in the sandy areas close by, by indi- 
viduals of the first generation, that had been 
produced in the coastal areas and had, 
later on, migrated into the interior of Mekran. 
The adult locusts emerging from the infesta- 
tions mentioned above are reported to have 
disappeared after acquiring wings. Since 
the interior of Mekran becomes an area of 
high temperatures and low humidity during 
July, August and September, it is presumed 
that they flee from such uncongenial condi- 
tions in search of better environmental 
conditions elsewhere. 

By about the second week of July, a 
sudden increment in the numbers of locusts 
was noticed in several different place.s 
almost simultaneously : for example, at 
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Pasni, Gwadar, Ormara and Sonmiani along 
the Mekran Coast, in a large number of 
places in Sind, especially in Gadu, Sukkur, 
Hyderabad, Karachi and Tharparkar Dis- 
tricts, in Knsliki and Kachhi in Upper 
Baluchistan, in the Khairpur and Bahawal- 
pore States, and in many parts of Marwar, 
Jaisalmer and Bikaner States. In most 
cases, the incursion appears to have occurred 
as an impverceptihle immigration of indivi- 
duals, though in a few places swarms of small 
size were also reported. It is also noteworthy 
that a great proportion of the locusts collected 
after this incursion v^as found, on biometrical 
analysis, to show elytron-femur ratios per- 
taining to the transiens and gregar types, 
wliereas the individuals found before this 
event in Sind and Eajputana deserts were 
mostly of the solitaria facies. 

There was general rainfall in Western 
Eajputana and in the Thar portion of Sind 
during July, and oviposition by locusts was 
noticed to some extent in these areas in 
July and August, but during August and 
September rainfall was greatly restricted. 
On the other hand, inmost parts of Bind 
and Baluchistan subject to tlie influence of 
the monsoon, there was a complete failure of 
rains, and consequently there was no breeding. 


The new’* generation of locusts made their 
appearance in September in the desert areas 
of Sind and Eajputana, but though widely 
scattered over a large area of desert, locusts 
were found on the whole to be in compara- 
tively small numbers. Their biometrical 
ratios, moreover, were noticed to be mostly 
of the solitaria type. Observations made 
so far appear to indicate that this year's 
incursion — presumably from a w^estern source 
— has fizzled out and that at present there 
is no ground for anticipating the formation 
of swarms. 

During the year 1926, a similar incursion, 
though j)resumably of a greater magnitude, 
occurred at about the same time of the year, 
and as a result of very heavy summer rain- 
fall throughout Baluchistan, Sind and Eaj- 
pntana, the resultant breeding was so 
extensive as to start the la^st great Locust 
Cycle of 1926-31. One wonders what might 
have happened if the current season’s mon- 
soon had been heavier and more prolonged. 

Y. Eamachawdra Eao. 

Locust Eesearcli Station, 

Karachi, 

November 1, 1935. 


Obituary. 


Major Robert Ferguson Stirling (1886 — 1935). 

I T is with deep regret that we have to 
announce the death, from heart failure 
on 16th August last at Kagpur, of Major 
Eobert Ferguson Stirling, Director of Veteri- 
nary Services, Central Provinces. By his 
death, at the early age of 48, India has lost 
one of the pioneer Veterinary workers in 
this country. 

Born in 1886, he qualified with distinction 
as Member of the Eoyal College of Veterinary 
Surgeons from the Dublin Veterinary College. 
Soon after, he accepted an appointment in the 
Ehodesian Veterinary Service where he lay 
the foundations for his future interest in 
tropical diseases of animals. In fact, his 
thesis for his Fellowship of the E.C.V.S., 
which he took in 1912, was on the control 
of East-Coast Fever of cattle. 

On the outbreak of the Great War, he 
joined the Eoyal Army Veterinary Corps and 
found active service in France, His army 
service called for high praise from his superior 
officers and particularly from Major-General 


Sir John Moore, k.c.m.g., etc., the then 
officer commanding the Veterinary personnel 
of the British Expeditionary Force 
in France. An appreciation of the late 
Major Stirling’s work published in the Veteri- 
nanj Record j London, by Sir John, is read 
with pleasure by many of the friends and 
colleagues of the deceased officer. 

He joined the Civil Veterinary Department 
in C.P. in April 1920 and except for a short 
break when he was called on to officiate as 
Pathologist at the Imperial Institute of 
Veterinary Eesearch, Muktesar, he continued 
to be in C.P. first as Deputy Director and 
subsequently as Director of Veterinary Ser- 
vices, C.P. In the latter capacity for well 
over seven years, he brought into his work 
scientific and organising capacity of a high 
order which had been the pride and envy of 
his colleagues and friends. 

His scientific talents which found early 
vent in the study of East-Coast Fever in 
cattle, later devVioped with the limited 
opportunities for an administrative offioor 
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in this country to the detection of Eanikhet 
disease in Fowls and the treatment of Firo- 
plasma gibsoni in dogs and P. bovis in cattle. 

His greatest achievement in Scienec, how- 
ever, is his work on Einderpest in cattle and 
its control. The first two progress reports 
on this work which appeared in scientific 
journals were well received by Veterinary 
workers all over the world and the third and 
final report which was almost ready for 
publication, at about the time of his death, 
will, it is hoped, be published in due course. 

Personally Major Stirling was a most 
amiable man and made many friends amongst 
Indians. He was further able to induce a 
great deal of his enthusiasm for work amongst 
his co-workers and subordinates and to 
further this object, founded the C.P. Veteri- 
nary Association with its own Quarterly 
Journal, The latter had been the means of 
stimulating the subordinate Veterinary 
workers into expressing in accurate language 
the results of their observations of obscure 
diseases in the field, flis energy for work 
was unbounded and he .hardly restricted 
himself to the prescribed hours for office 
work. His end was very unexpected. To 
Mrs. Stirling who was on a holiday in England 
when the sad event took place and who was 
all through the late Major’s career more 
than a helpmate to him and to mother Mrs. 
Stirling, we offer our sincercst condolences. 

K. V. P. 

Hs :|: 

Provash Chandra Basu- 

sudden death of Mr. Provash Chandra 
^ Basu, M.n., m.sc., p.u.s., at the early 
age of 31 years on Friday, the (>th of Septem- 
ber, has cut off a brilliant career at its very 
outset. Mr. Easu was a very distinguished 
student, and c^irried on his studies simultane- 
ously in the Medical College whence he 
obtained the M.B. degree, and in Anthro- 
pology in the Calcutta IJniversity for which 
he was awarded the M.So. degree and later 
the greatly coveted Premchand Eoychand 
Research Studentship. Both in the Univer- 
sity and in the Medical College his career was 
exceptionally brilliant and he was awarded 
a number of scholarships, medals and prizes. 
Later, he was also selected by the Govern- 
ment of Bengal for a research scholarship for 
anthropological and ethnological studies ; 
during the period of this studentship he 
carried out his work in the Anthropological 
section of the Indian Museum under the 
supervision of Dr. B. S. Guha. He was 
then appointed a research scholar of the 


Bose Institute, Calcutta and was attached 
to this institution till his sudden death. 

Mr. Basu, as a result of his medical educa- 
tion, was specially suited for detailed 
anthropological studies and published several 
papers of importance in the Journal of the 
Asiatic Soeiefy of Bengal and in the Transac- 
tions of the Bose Research Institute, Calcutta. 
He also collaborated with Dr. B. S. Guha 
of the Zoological Survey of India in a publica- 
tion in the Anthropological Bulletins issued 
by the Department, on the human relics 
recovered from the Naga Hills by the Expedi- 
tion which was senf in 1923-27 for the 
abolition of human sacrifice. Special atten- 
tion may be directed to his work on the 
Bhuiyas of Maurbhanj, the Racial affinities 
of the Mundas, and the so-called Pre- 
Dravidian tribes of India, while his studies 
on the Anthropological Measurements of the 
Mundas and Oraons also deserve special 
mention. In addition, he carried out detailed 
studies on Burmese crania and collaborated 
with Dr. Guha in his studies on the pre- 
historic human remains excavated at Molien- 
jodaro. 

Mr. Basu’s early death has unfortunately 
resulted in leaving his anthropological studies 
incomplete, but it is hoped that the work 
which he had so well started at the Bose 
Institute will be continued. 

S!'- 'Jfi 5|! 

Edgar Thurston. 

Vy'E regret to record the death early in 
October when about eighty years old, 
of Mr. Edgar Thurston, well known as 
Superintendent of the Madras Government 
Museum for about twenty-five years, and as 
the author of Castes and Tribes of Southern 
India, the seven volumes of which, appearing 
in 1909, laid the foundations of ethnological 
research in South India. 

Thurston was born in 1855 and educated at 
Eton and in the medical school of King’s 
College, London. He was for some time in 
charge of the museum of that college, and 
came to India to take charge of the Madras 
Museum in October 1885 as its first full- 
time Superintendent. He seems to have 
found this Museum in a somewhat chaotic 
condition, without any very definite policy 
or aims, a state of affairs which he at once 
set himself to rectify. For we read in his 
first Annual Report, ‘Tt is wholly beyond 
the power or scope of a presidential museum 
to rival the great national museums in the 
possession of representative collections from 
different quarters of the globe, and I have 
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determined to devote my entire attention 
to the natural history, arts, ethnology, 
manufactures and raw products of Southern 
India, accepting only such specimens from 
other regions as may he sent as donations 
from time to time, and keeping them entirely 
apart from the main collections. The neces- 
sity for such a course is best illustrated by 
reference to the geological collections which, 
while abounding in a chaos of purchased 
and exchanged specimens of European fossils, 
is markedly deficient in specimens from the 
rich fossiliferous beds of the cretaceous 
system of Southern India.” The policy 
which he thus established proved to be a 
sound one and, having been steadily pursued 
ever since, lias resulted in the formation 
of the valuable South Indian collections for 
which the Museum is now known. 

His wide interests and knowledge are 
indicated by the variety of subjects on 
which he wrote. These include coins, South 
Indian batrachians, llsheries and meteorites, 
as well as a number of papers on Anthro- 
pology ; and under his guidance all sections 
of the Museum underwent great develop- 
ment, and the Connemara Public Library 
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was founded vvith tlie Museum Library as its 
nucleus. 

From Sex)tember 1891 to Eovember 1893, 
he officiated as Eeporter on Economic 
Products to the Government of India in 
Calcutta. After his return to Madras he 
vras appointed Lecturer in Comparative 
Anatomy at the Medical College for the 
year 1895-96, in addition to his permanent 
appointment. . In .1901 he was similarly 
appointed Superintendent of the Etlino- 
graphic Survey of the Aladras Presidency, 
which po^t he held till its termination in 
1909. He iinally retired in July 1910, hot 
was absent on leave for some time prior to 
this. 

: 1 ; 

Henry Fairfield Osborn. 

regret to announce the death, at the 
age of 78, of Henry Eairfied Osborn, 
the eminent Palaeontologist, well known for 
numerous publications, among wdiich may 
be mentioned, ^‘The Age of Mammals” 
(1911), “Huxley and Education’’ (1920), 
“Men of the Old Stone Age ” (1915), “ Origin 
and Evolution of Life ” (1917). 


Industrial Outlook. 

Some Lines of Development of the Indian Paint Industry. 

Ey ]Ni. Srinivasan, M.A., 

Depart in cut of Biocliemistnj ^ Indian InsUtute of Science^ Bangalore. 


nrHEEE can be no doubt that the 
production of paint materials is a pro- 
mising branch of Indian Industry. Its rise 
has been rather late ; barely three decades 
have passed since it was initiated in the 
country. The first need of tlie industry in 
which practice has out-stripped theory, "was 
a human one : experienced technicians. 
The second was special plant and machinery 
which constitute an important element in 
its establishment. These could not be met. 

The advantages possessed by the Indian 
Industry, however, are many and obvious. 
It is well supplied with raw materials. It 
can depend on a large domestic market. 
Indian manufacturers could experiment 
under actual conditions to which they can 
adapt their processes. The creation of 
confidence in Indian manufactures, noticeable 
in recent times, is no small comfort to the 
industry. The Paint trade thus offers a 
great field of interesting possibilities for 


future accomplishment. It is true that, like 
many others, it has been through the trough 
of depression. But w^e are told there are 
indications of a return to a better trade. 
The new trend of industrial policy of the 
government is another healthy sign. The 
importance of technical research as a ne- 
cessary aid to industrial progress has been 
realised since the days of the Holland Com- 
mission. The co-ordination of efforts in 
this direction under a unified control lias 
also been very recently secured. With the 
establishment of a Central Industrial Re- 
search and Intelligence Bureau, might be 
said to begin a new chapter in Indian indus- 
trial develo pment . 

It may therefore be pertinent to take 
stock of what progress has been achieved 
in this particular branch ; and indicate or 
reiterate those future lines of develoiiment 
which might yield to immediate enterprise 
and research. A detailed review of the 
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subject is not made. What is attempted is 
a selection for consideration of a variety of 
points. These have a general or particular 
interest when viewed from the following 
aspects: — (1) The Indian market for Paint 
products ; (2) The natural resources available 
for exploitation ; (3) The present state of 
technical efficiency in the country. 

First take the ra^v materials. Among 
Paint vehicles the most important are 
Linseed and Tung oils. The position with 
regard to Linseed is strong. As for the 
other, great expansion is necessary to free 
the industry from Chinese supplies which 
are ot bad quahty and often adulterated. 
China wood oil possesses some unique pro- 
perties and is an essential material in present 
day varnish making. Its ability to dry 
quick and its compatibility with synthetic 
resins are being exploited to best advantage. 
Another important property is its suitability 
for use with Eosin with which it gives the 
so-ca.lled Spar varnishes. This is of parti- 
cular interest to the Indian Industry as 
Eosin is almost the only oleo-varnish gum 
available in the country. Eosin has hitherto 
not found favour as a good varnish-making 
material. 

Experimental growdng of Tung trees have 
been undertaken. It was found that the 
trees do well o.n Tea estates especially in 
Assam and Burma. The methods of culti- 
vation of the plant in China are obscure. 
Systematic research in this aspect remains 
to be carried out ; the soil conditions and 
methods of culture as affecting the yield of 
crop and processes of extraction and re- 
fining as influencing the quality of the oil. 
These studies would be of immediate value 
to the industry in its present endeavour to 
produce on an economic basis, oil of satis- 
factory quality. Trials of cultivation could 
be extended to other areas in the country. 

Pigments play by far the most important 
role in Paint production. These could be 
classified under two heads, natural and 
chemical. The manufacture of pigments 
has mostly been undertaken by big Paint 
concerns for their nse. The small consumer 
has hitherto been dependent on imports and 
these run high. The development of this 
line has attractive possibilities as pigments 
are used in other industries as w^ell. 

Among natural pigments, Barytes has a 
definite place in the stock of raw materials 
for the trade. The deposits in the Ceded 
Districts of the Madras Presidency and in 
Alwar are only too well known. Mainly 


through lack of initiative the available re- 
sources have remained unexploited. .FTo 
export market can be found for the crude 
material. The extension of mining opera- 
tions and the production of the material in 
various grades in a finely powdered form 
are most needed. That would destroy de- 
pendence on imports Avhicb still amount to 
more than half the consumption. 

Lithopone is a chemically prepared white 
pigment which has assumed interest in 
recent times. Its advantages a.re many : 
excellent colonr, great opacity, unique cov- 
ering power, complete inertness and above all 
comparative cheapness. To-day its con- 
sumption rivals that of white lead. The 
production of this pigment which has yet 
to be undertaken in tlie country is important 
for the following reasons : It would stimu- 
late mining to a larger extent, of the available 
deposits of barytes wliich constitutes the 
starting material for the manufacture of the 
jjigment. The production of a variety of 
cheap paints with a Barytes-Lithopone base, 
particularly' for the Indian market, remains 
to be carefully investigated. The recent 
tendency is to substitute the zinc oxide in 
enamods more and more by Lithopone and 
there, is no prosx)Gct of the production of 
the oxide in the country. The complete 
absence of deposits of whiting — the base 
for the different types of water paints — 
would necessitate the substitution of Litho- 
pone. Its unique opacity and covering 
power render possible its use in conjunction 
with large proportions of colloidal clay. 
Good white qualities of this material are 
forthcoming from different parts of the 
country. Lastly, mention might be made 
of the capacity of Lithopone to go with 
shellac rarnishes to yield varnish paints 
which have special applications. 

Lithopone is the mixed precipitate ob- 
tained by double decomposition of Barium 
Sulphide with Zinc Sulphate. Barium Sul- 
Xjhide could be produced by reduction of 
Barytes. As for the Zinc salt, one has to 
look elsewhere. It has been suggested that 
the blende from the Bawnlwin mines of Burma 
can serve as raw material. In any scheme 
for the manufacture of the pigment there 
are two directions in which attention ought 
to be focussed: (1) The conditions of 
treatment of the precipitate so as to develop 
proper pigmentary properties. (2) The eli- 
mination of impurities for obtaining a light 
resistant material. Only then is standard 
Lithopone of commercial value possible. 
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Two otlier important whites are white 
lead and zinc oxide^ the invariable consti- 
tuent wS of exterior oil paints and enamels 
respectively. The raw material for their 
manufacture is again the mixed sulphide 
from Burma. White lead of satisfactory 
quality is being produced in the country 
from Burma lead by the precipitation process. 
There is no reason why production should 
not be increased. The outlook with regard 
to zinc oxide production by the direct pro- 
cess is discouraging. But the American 
method of preparation of cheap compositions 
containing basic lead sulphate and zinc oxide, 
straight from the mixed ore is deserving of 
careful consideration by the Indian Industry. 

The greatest achievement in the line of 
white pigments has been the introduction 
of a white derived from Titanium. Almost 
a Laboratory curiosity some years back, 
to-day it is a bulk commodity with am 
annual output of 1,50,000 tons. Its strength, 
obliterating power, non-poisonous nature, 
complete inertness and above all versatility 
opened up entirely new fields for the industry. 
The raw material used is Ilmenite sand, of 
which the home reserves are estimated at 
75 million tons. The export of the ore from 
Travancore began in 1922 and has expanded 
continuously. Attempts have yet to be 
made for utilising the same in the country. 
The process is well known. Present re- 
search must seek to eliminate impurities and 
elucidate the precise conditions under which 
the oxide develops proper pigmentary value. 
What is further needed is enterprise for 
starting a large modern plant with careful 
scientific control and intelligent commercial 
direction. 

Passing on to the coloured pigments the 
most common are the earth colours. Bed 
oxides of iron and yellow ochres of very 
good quality are available in the country 
and their production is continually on the 
increase. Umber and Sienna, which are of 
greater value are, however, surprisingly ab- 
sent. These natural colours have the great 
advantage of being cheap. But they are 
available in very few shades. They lack 
brilliancy, uniformity and high staining 
power. 

The artificial oxides of iron answer the 
demands of the industry for a better class 
of pigment materials. Their manufacture 
could be controlled and standardised. They 
are in addition much cleaner, possess better 
body and a finer texture. The synthetic 
oxides couifi 1 ^/% --'-^ed to tint natural 


ochres of low' grade to improve their staining 
power. Their methods of jueparation fall 
under two heads, the dry and the precipita- 
tion methods. In the dry metliod, ferrugi- 
nous materials are calcined under con- 
trolled conditions. Precipitated hydroxide 
of iron is subject to treatments in the second 
method. Their manufacture merits enquiry. 
Although an attempt has been made in this 
direction, a great deal of wmrk has to be 
done before standard shades of suitable 
quality are turned out. 

The average consumer in most cases is 
content to buy dry colours and prepare the 
paint himself. The importance of their manu- 
facture is thus easily realised. Many of the im- 
portant pigments like Bed lead, Prussianblue, 
Lead chromes, Brunswick green, and chromic 
oxide green whose manufactures have been 
attempted, call for increased production and 
great improvement in quality . The produc- 
tion of blacks of good staining power : 
cheap alkali resistant blues of the ultra- 
marine type : organic Lake colours fast to 
light from coal tar dyes — these are lines 
which if pursued w^ould confer great benefit 
on the industry. 

The finished products of the Paint trade 
fall under one or other of the foIlo-wing 
classes : water paints ; oil paints ; lacquers, 
varnishes and varnish paints : Anti- corrosion 
paints ; Enamels ; Pyroxylin compositions 
and Synthetic finishes. From the point of 
view of the Indian Industry it may be useful 
to consider them under the following heads : 
(1) Those in which considerable j)rogress lias 
already been made. (2) Those which offer 
great scope for trial, experiment a tioii and 
improvement. (3) Those in wiiicli there is 
little prospect of immediate commercial 
success. 

Water paints, oil paints, lacquers, Spirit 
varnishes and Anti-corrosive compositions 
come under the first category. Among 
decorative paints, those thinned with -water 
are the cheapest and deservedly popular. 
An ideal water paint should not rub off 
from the surface and withstand Ivashin g by 
water. It must be in dry powder form and 
miscible with cold water. Most of the 
commercial brands fall far short of this 
standard. It has been shown by tlie author^ 
that highly satisfactory products could be 
obtained by using as binding medium a 
vegetable protein, — carbohydrate complex 
and as base, better grades of colloidal 


1 Ind. Pat. No, 20192, 1933. 



November 1935] 


CURRENT SCIENCE 


331 


clays with comparatively small proportions 
of Lithopone. These have the further 
advantage of being perfectly non-smelling 
during application or drying. 

Emulsion l^aints have always been of 
interest to the industry. Opinion is un- 
divided as regards their future. The most 
practicable among them for the Indian 
market would be the Linseed oil — water- 
type. The author has succeeded in pre- 
paring compositions, suitable for applica- 
tion to wood or metal. These contain boiled 
or treated Linseed oil medium to the extent 
of 50% oE the water vehicle. The base is 
Lithopone reduced with Barytes. Zinc oxide 
is added in some cases in small proportiona. 
The size is a protein — modified cellulose 
mixture, prepared straight away from 
indigenous vegetable sources by simple 
methods.^ The paint is produced as a stiff 
paste and softens readily when thinned v/ith 
water before application. It flows nicely 
under the brush, covers well and is water- 
proof. 

Such a paint could be obtained cheap and 
is of importance therefore under present 
economic conditions. The thinning medium 
is entirely water. No special costly emulsi- 
fier is employed. The size which is formed 
as a precipitate during preparation is used 
wet and serves to emulsify the oil and bind 
the pigments to the surface. Colours, many 
of which result in wet methods, could be 
incorporated as such and their drying costs 
obviated. It must be admitted that as 
regards weathering properties, a regular oil 
paint scores over the emulsion one. But it 
is not always that a complete destruction 
of the paint film is aw^aited, for repainting 
to be undertaken. More often there is a 
liking for change of colour. The ease of 
making and brushing of the emulsion paint 
renders possible to finish the painting with 
greater despatch and thus save in time and 
labour. It is not unlikely that it is more 
economical than the ordinary type, when 
durability per unit of price is taken into 
account. Further it dries quick and can 
be applied even in unfavourable weather. 
It is non-smelling while applying and leaves 
little lingering odour. These are highly 
desirable features particularly in house paint- 
ing where a minimum of inconvenience to 
the occupants would be desired. The 
emulsion paint imparts a pleasing and rest- 
ful eggshell effect, which in recent times has 


2 I^d. Pat, No. 20143, 1933. 


preference over a bright gloss. The surface 
however lends itself to further varnishing 
if desired. 

Oil paints have made considerable head- 
way in the country, as their formulation is 
devoid of much technique. They are pro- 
duced by grinding together a pigment or 
mixture of pigments v-ith oil, adding driers 
and thinning suitably. A great impetus to 
manufacture has however been afforded by 
improvements of plant technique. The re- 
sult has been the introduction of ready-to- 
use paints of great convenience to the con- 
sumer. To-day the demand is for a quick- 
drying paint and this can be met by many 
an expensive synthetic finish. Present efforts 
could therefore be largely directed towards 
methods of treatment of Ifinseed oil so as 
to endow it with quick-setting properties 
■without sacrifice of durability, brushing and 
storage qualities. 

The use of shellac in the industry has re- 
ceived considerable attention for some time. 
It is a subject in itself, of great importance 
as lac is a virtual Indian mono])oly. Among 
the products, that in general use is French 
polish, a varnish for woodwork made up 
from shellac, a soft resin and methylated 
spirits. Spirit varnishes yield, with aniline 
dyes in alcoholic solution, coloured lacquers 
useful for wood, metal or leather goods. 
These varnishes could also be incorporated 
with pigments for production of glossy 
paints possessing quick drying properties. 
By far the largest consumj^tion, however, is 
as Insulation varnish for apijlication in the 
electrical industry. 

In many of these directions lac is threat- 
ened by competition from synthetic substi- 
tutes. Being laboratory- products, their 
supplies are regular, prices dependable, 
trade organised and above all, quality uni- 
form. Their properties, largely under 
scientific control, could be varied to adapt 
them for purposes on hand. Eesearch 
measures that have been adopted to resusci- 
tate the Indian trade in lac are directed 
towards better production and improved 
manufacture. The aspect of improvement 
of the quality and quantity of lac has been 
carried out at the Eesearch Institute at 
Namkum. More recently the techoical side 
has come in for consideration. It embraces 
an extended study of the physico-chemical 
properties of lac, which largely determine 
its value ; devising of methods to rectify 
the weaknesses of lac so as to meet the needs 
of the consuming industries j and finally^ 
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exploring of new avenues for its applications. 
The close association of the industries, con- 
cerned in these studies, is a factor of no mean 
significance. The results will he watched 
with interest even by those who wish to 
preserve the field for demand of the material 
within the country. 

Special paints for protection of iron work 
are made in large quantities and used. Men- 
tion might be made of oxide of iron and red 
lead paints and the more recent ones con- 
taining a metallic pigment like aluminium. 
Considerable attention has been devoted to 
the production of bituminous compositions 
for which sometimes extravagant claims a.re 
made. Man;9 of them are compounded 
from Asphaltiim, one or other of the arti- 
ficial pitches and Linseed oil treated with 
Litharge, red-lead and a varnisli-making 
gum. The thinner is usually turpentine. 

High grade oleo-resin varnishes wdiich 
would suit actual conditions, are still pro- 
ducts of future manufacture. Progress in 
the line has been inconsiderable as their 
production is an art in which empiricism is 
the sole dictator. A varnish is obtained by 
cooking a drying oil like Linseed, with a 
varnish-making gum, adding proper driers 
and thinning. Experience alone can guide 
in the choice of ingredients and their mani- 
pulation, factors which decide the quality 
of the final product. The raw materials 
except the resin are found in the country. 
Success must depend therefore on patient 
formulations and practical trials. 

Specially compounded varnishes serve as 
media for Enamels. These dry quick and 
give hard and durable surfaces with perma- 
nent gloss. The colours and pigments there- 
in are in a much finer state of division than 


in ordinary Paints. An enamel which does 
not thicken and is satisfactory in several 
respects, can only result from a proper 
choice of the pigments for incorporation into 
the media whose preparation is as important. 
The field is open and offers ample recom- 
pense for adequate experimentation. 

Synthetic and Pyroxylin finishes are in- 
fants in the trade. Though their production 
in Western countries rivals that of other 
materials, they are only of subordinate 
importance in the Indian industry. The 
Synthetic finishes are based on tlie manu- 
facture of artificial resins, wdiieh could be 
dissolved in suitable solvents to yield media 
for ppuiit varnish or enamel. What is 
aimed here is improvement over the natural 
products, with regard to adhesion, durability 
and gloss retention. 

Pyroxylin finishes contain as media, low 
viscosity solutions of cellulose nitrate in 
various organic solvents together with a 
plasticiser like castor oil or triplienyl phos- 
phate to render the film fiexilile. They 
could be coloured to form lacquers, com- 
bined with resins to produce varnishes and 
incorporated -with pigments to give enamel 
paints. 

A great drawback to the use of the above 
two modern finishes is their expense and as 
a consequence, only a very limited market 
could be found for them. The problem of 
the solvents for use — many new ones have 
been introduced — has yet to be snocessfiilly 
solved by the Indian industry. Further 
their production calls for special tcelmieal 
skill of a high order. Their manufaetare in 
the country may not therefore be assured 
of a welcome for some time to come. 


“ Vernalizing” and Crop Yields. 


M e. T. Lisenko, the Eussian scientist, 
announced before the recent Confer- 
ence of the Soviet Academy of Agricultural 
Sciences, the results obtained by vernalizing 
a new process for seed regeneration possessing 
great potentialities for increasing crop yields 
and insuiing against crop fadures. The 
method which is applicable to all self- polli- 
nating plants is to take the pollen from 100 to 
200 plants of the same variety, mixing it 
with a brush and then dropping the nuxed 
pollen into the flowers after bending back 
the petal-scale with pincers. The seeds 
obtained are first moistened and then sub- 
mitted to different degrees of heat beforo 


sowing. By this simple process it is possible 
to obtain plants better adopted to the region 
tlian their parents. Vernalized wlieat 
matures 3 to 7 days earlier than unti*eate(i 
seed; the treated seed also sproats earlier. 
1,500,000 acres in the Kuibesheff (Samara) 
Province have been planted with vernaHzed 
wheat and 1,000,000 acres in the Uki-aine 
Province. In the latter Province, 3,000 
acres were planted with vernalized cotton 
seed and the results were, in all cases , satis- 
factory — the crops developed earlier and 
the yields were higher as compared with 
untreated seed. 
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The Relation of the Splitting to the Field 
Strength in the Zeeman Effect of 
Some Mercury Lines. 

The siiocessfiil prorliiction of high magnetic 
fields by Kapitza has given rise to noAV and 
interesting problems. One of these is the 
behaviour of the Zeeman pattern of spectral 
lines in these high fields. Kapitza and 
Skinner found that in tlie (iase of A 4047 
(2,Po of mercury the separation between 

the Zeeman components increased more 
rapidly than the field. Kov/ Or. Bupouy 
and P. Jacquinot {Comptes Rendns, 193.5, 
2Q1, 543) have studied the behaviour of 
AA 5461, 4358 and 4047 OPo.i.o ” ^Si) in 
fields up to 50,000 gauss produced by the 
large Bellevue magnet. Thej^ found that 
the patterns of 5461 and 4358 were not of 
similar constitution at different fields. Thus 

the theoretical pattern of 4358 is 

Tlie authors now find that the separation 
between zr: 3/2 is proportional to the field 
strength wliile that between d; 2 increases 
more ra]>idly than the field. .Tlence they 
conclude that the separation of the ^P^ level 
is strictly proportional to the field while that 
of ^Pa and is not. Another interesting 
point is that the i*atio of the splitting of 
and is constant. The effect thus found 
is not connected with the Paschen-Back 
effeef since the fine separation of the mercury 
triplets is very large. The influence of high 
order terms in the Larmor precession cannot 
be a possible explanation since the separa- 
tion of ^Pi is proportional to the field. The 
anomalv is thus unexplained. 

T. S. S. 


Observation of the Brownian Motion 
with the Unaided Eye. 

The observation of Browmian movement 
with the unaided eye lias recently been 
considered in a number of papers. The 
phenomenon observed is a lively shimmering 
vrith colour variations seen when a concen- 
trated sol of rosin or solution of gamboge 
placed between two glass plates is irradiated 
by strong light from a point source and 
observed by means of the light it scatters. 
The eye is to be focussed on the sol. There 
has been some controversy as to whether 
the phenomenon is really due to Brownian 
motion, but E. Kaiipler {PliysiML Zeit., 


1935, 36, 643) now put forward some 

reasons for believing that what is seen is 
really the effect of Brownian motion. 
Considering tw^o surface elements which are 
just seen separate by the eye, the brightness 
and colour of these var^T- as the concentration 
of the layer varies on account of the Brownian 
motion and the diffraction and interference 
phenomena due to the particles in these 
surface elements alter. This alteration of 
•brightness and colour gives a sensation of 
irregular motion. That interference is the 
cause of the observed colour and light 
variation is seen from the fact that the sol 
must be irradiated by a point source while 
diffuse illumination makes the solution appea-r 
uniforml^r bright. The effect is not visible 
in or near the direction of the incident rays. 
The particles of gamboge have to be suffi- 
ciently near, that is, a fairly concentrated 
solution is necessary. When the solution 
is observed with a microscope with 
large aperture the ordinary Brownian motion 
of the particles is observed, the particles 
appearing dark on a bright background 
in direct light and as bright points on a 
dark background in scattered light. In 
scattered light we find an entirely different 
appearance when the aperture of the micro- 
scope is small. The several particles are no 
longer seen separate but the light coming 
from different layers shows a lively variation 
of colour and brightness. An explanation 
of these phenomena in terms of Abbe’s 
theory of the image formation by non-self- 
luminous substances is given in the original 
paper. ' T. S. S. 


Use of Direct Current in the Measurement of 
Electrolytic Conductance. 

Bronsted and Kielsen [Trans, Far. Soe., 
1935, 31 , 1478) have pointed out the advan- 
tages of using direct current in the determina- 
tion of conductivities of solutions. A simple 
apparatus is described involving the use of 
two lightly platinised electrodes wliich are 
rendered non-polarisable by bubbling hydro - 
gen through them. This is found to be 
particularly suitable for the measurement of 
conductivities of acids and bases. Th(‘ 
method described should be of immense 
use in the measurement of high resistanctc' 
systems, where the usual alternating 
current method is not so satisfactory. 

AL P. V. 
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Electrometric Estimation of Traces 
of Chloride. 

.The usual nephelometric procedure for the 
estimation of traces of chloride present as 
impurity, in reagents is not very satisfactory, 
as the presence of salts considerably affects 
the measurements. Furman and Low (J. 
Amer. .Chem. Soc., 1935, 57, 1585) have 
described an electrometric method involving 
the use of silver-, silver chloride electrode. 
A concentration cell is constructed wherein 
liquid junction is eliminated, by making the 
solutions into 'which the two silver-silver 
chloride electrodes dip identical except that 
one side of the cell has the chloride of un- 
known concentration o:, and the other side 
X a, when a is a known weight of chloride 
added to the solution under test. Traces 
of chloride of as low a concentration as 
•00035 gr. of Cl ~ per litre have been measur- 
ed accurately by this method. This is of 
quite general applicability, and should be 
useful for other reversible electrode systems. 

M. P. V. 


Oil Formation in the Groundnut. 

The progress of oil formation in the ground- 
nut has formed the subject of a study by 
J. S. Patel and C. P. Seshadri {The Indian 
Journal of Agricultural SdeyicCj Vol. Y, 
Part II), who conclude that as the groundnut 
idevelops, the percentage of oil gradually 
increases except in the early stages im- 
mediately following blooming and the period 
just preceding maturity. There is through- 
out the development of the seed a gradual 
and uniform gain in oil content and reduction 
in the free fatty acid content. The harvest 
of the groundnuts even one week before 
the kernels are iully mature increases the 
quantity of free fatty acid and reduces the 
oil content by about five per cent. The 
high free fatty acid content in the groundnut 
reaching England from the Coromandel Coast 
ports and from Calicut which goes up as 
high as 11% and therefore reduces its quality 
and price very considerably, is surmised to 
be partly due to the. practice of harvesting 
the groundn'uts before they are fully mature. 
It is signiheant that Marmagoa and Bombay 
shipments, which include the crop from the 
Mysore State are strikingly low in their 
fatty acid content being only about 2-5 per 
cent, at.the.rhost. : . . 


Photo- Oxidation of Sulphur. 

Experiments by Fazal-ud-Din (The Indian 
Journal of Agricultural /Science, YoL Y, 
Part IT) establish that elemental sulphur 
undergoes oxida.tion by mere exposure to 
light which thus becomes an additional 
agency to bacterial a-nd chemical oxidatiou. 
The x^hoto- oxidation is also found to he 
greater in the presence of certain catalysts 
such as zinc oxide, animal charcoal, and soil, 
the action due to zinc oxide being however 
negligible when compared with the other 
two. In these latter, the oxidation proceeded 
even further when liglit was excluded. In 
an alkaline medium the oxidation was slightly 
higher. In soils rendered sterile as regards 
sulphur oxidising bacteria, tlie photo -oxida- 
tion was very much slower than in soil not 
rendered sterile. It would be interesting!: 
to study the extent of the solubility of the 
phosphate in animal charcoal or bonemeal 
mixed with sulphur and treated in the most 
favourable manner for photo- and bacterial- 
oxidation of the sulphur. 


Oxidation of Fats in Animal Tissues. 

In the course of two important papers 
appearing in the Biochemical Journal (1935^ 
29, 2143-*8C), Jowett and Qnastel have made 
a critical study of fat metabolism by em- 
ploying an in vitro method, which takes 
advantage of the previous observation 
(Qnastel and Wheatley, Biochem, J.. 1933, 27, 
1753) that fatty acids are oxidised at consi- 
derable rate by slices of liver, giving as one 
of their oxidation products acetoacetic acid 
as in the body ; the acetoacetic acid is 
estimated by the m.anometric method of 
W'arburg. A study of the kinetics of the 
oxidation of butyric, crotonic, /S-hydroxy 
butyric acids by the liver of the Guinea, piig, 
has shown that the rates of oxidation 
are in the order cited, being Iiighcst for 
butyric. The variation in the rate of oxida- 
tion coupled with the observations that 
propionate and cinnamate while inliibitine: 
the oxidation of butyric and crotonic acids, 
possess no effect on the oxidation of 
hydroxy butyric acid, rules out the view 
previously held that the mechanism of 
oxidation of the three acids are interrelated. 
The view that /3-hydroxy butyric acid is an 
intermediate product is also untenable ; 
in fact the indications are that this acid is 
produced from acetoacetic acid. It is how- 
ever probable that crotonate passes through 
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butyrate as an intermediary. It is even 
more probable that the process of oxidation 
to acetoacetate takes place after adsorption 
on the surface of one and the same enzyme 
which effects the complete process with both 
butyrate and. crotonate. 

In the second part, the authors have 
extended the studies to the oxidation of 
normal saturated fatty acids containing from 
2 to 10 carbon atoms. In the first place, it 
has been shown that there is a relation 
between the increase in acetoacetic acid 
production and the increase in respiration 
brouglit about by the fatty acids, a relation 
which is characteristic for each acid. There 
is also a characteristic difference between 
the behaviour of acids with even and odd 
number of carbon atoms, the latter being 
more completely oxidised in the liver. 
Acetoacetic acid is probably the only /?- 
ketoacid produced in significant quantities 
by the oxidation of fatty acids. The 
^-oxidation theory of Knoop is inadequate to 
explain all the observations quantitatively. 
The observation that benzoate strongly 
inhibits the production of ketonic bodies from 
butyrate, while the inhibition is less with 
higher fatty acids, suggests that butyric 
acid is not an intermediary in the breakdown 
of higer fatty acids as demanded by the 
theory of Knoop. The authors propose a 
multiple alternate oxidation ” theory ac- 
cording to which the fatty acids undergo, at 
a common enzyme, an oxidation throughout 
the fatty chain, alternate carbon atoms 
being affected. The oxidised product then 
breaks down, and the ultimate production 
of acetoacetic acid and other acid products. 
The theory is somewhat speculative, and 
further developments are keenly awaited. 


Iron Gallate Inks— Liquid and Powder. 

Zimmerman {Journal of Research of the 
Rational Bureau of Standards, 1935, 15, 
35) describes experiments carried out with 
a view to prepare inks and ink powders 
which would not only satisfy the require- 
ments of the XT. S. Government Standard 
writing ink but at the same time be less 
corrosive on steel-pens. 

The effect of gallic and tannic acids on the 
stability of . inks was studied quantitatively 
by noting the period which elapsed before 
any sediment was observed. 

The substitution of ferric sulphate for the 
ferrous sulphate in the preparation of ink 
was found to result in increased corrosive 


action on pens, but it was also found ex- 
perimentally that addition of oxalic acid 
(about 3g/L) to ink so prepared, not only 
reduced its corrosive action considerbly, 
but also increased its stability. Oxalic acid, 
however, accelerates deterioration of paper, 
and so such ink is unsuitable for making 
permanent records. 

Three 'formulas' are suggested in ‘ a 
tabular form for t]ie preparation of ink, 
either liquid or powder. 

K. E. K. 


Separation of Petroleum Hydrocarbons with 
Silica Gel. 

In a paper published in the Journal of Re- 
search of the Rational Bureau of Standards 
(1935, 15, 51), Mair and White have pre- 
sented the results obtained in a study of the 
efficiency of silica gel as an adsorbent of 
some types of petroleum hydrocarbons with 
a view to its application to the important 
problem of the separation, identiff cation and 
determination of the constituents of petro- 
leum. 

Two grades of silica gel were employed, 
one being 40-200 mesh, and the other 200 
mesh and finer. The silica gel was kept at 
the lower end of a glass tube and served as 
a bed through which the hydrocarbon 
mixture filtered at a predetermined rate. 

Adsorption experiments with the following 
systems were performed : (1) mixtures of an 
aromatic and a naphthene or a paraffin 
hydrocarbon, (2) mixtures of a naphthane 
and a paraffin hydrocarbon, (3) petroleum 
distillate boiling between 140 and 145° *5 0. 

The results of these experiments show 
{a) that there was a complete separation of 
the aromatic and olefin hydrocarbons from 
paraffin and naphthene hydrocarbons, [h) that 
the gel showed a tendency to adsorb the 
naphthenes in preference to the paraffins, (c) 
that there was a slight separation of normal 
paraffin hydrocarbons, the paraffin of low 
molecular weight being adsorbed in pre- 
ference to that of high molecular weight. 

It was also established that in none of the 
experiments carried out did the silica gel 
crack or otherwise attack any of the hydro- 
carbons employ ed. 

A simple and efficient laboratory method 
(98 per cent, recovery) employing silica gel 
is suggested for the complete removal of 
aromatic from naphthene or paraffin hydro- 
carbons. 

K. E. K. 
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Oogenesis of Acentrogobius Neilli. 

M* Iv. S^BEA^^A^'IA^r AND E. Gopala Aiyae 
liavG published the results of their investi§^u 
tions on the vitellogenetic activity in 
ovum of Acentrofifobius Zseilli (*7. Roij. Mio . 
NV>e.. September 1935, 55, Pt. 3) in which 
they record that the Golgi apparatus which 
makes its appearance in the young oocyte 
in the form of a single dense mass in the 
neighbourhood of the nucleus. Later the 
mass is seen to break up into a numbei of 
minute grains which migrate towards the 
periphery. Fattv volk is formed from them. 
The mitochondria which are at first in the 
form of a circumnuclear ring later become 
dispersed. The authors are definitely of 
opinion that they do not take any part in 
deiitoplasmogenesis. A nucleolar origin of 
fat is described. Even in the earliest stages 
the nucleoli are multiple and as growth 
proceeds they move towards the periphery 
of the nucleus. The authors have 
forward the novel suggestion that even 
within the nuclear membrane the nucleoli 
become lipoid and while there is no evidence 
of their migration into the cytojAasm, 
presence of fat globules outside the nuclear 
membrane adjacent to the nucleoli which 
have now taken up a perinuclear position 
has been adduced as evidence for the nucleo- 
lar origin of fat. 


A Hitherto Undescribed Piroplasm of Goats 

(Piroplfi.sma taylori). 

Earliest record of piro’plasma in sheep was 
made in Eoumania by Babes in 1892. Since 
then various workers have recorded the pre- 
sence of piroplasma in the blood of sheep and 
goats. In India only two records are 
available — one from Muktesar among goats 
and the other from Mysore among sheex). 
Sarwar [TniVan J. Yet. Sci. and Anhn. Hv.sh.y 
1935, 5, 171-170) has observed a xiiroplasm in 
goats which does not agree in any way with 
the description of the liitlierto recorded 
species. Its morphological features are 
suggestive of its being a new one. The 
parasite was obtained during post-mortem 
esammation on a goat. 

The infected red blood corpuscles are 
distinctly enlarged in size proportionately 
with the number of parasites occupying 
them. The parasite divides into twcl or 
multiples of two at the same time. From 2 
to 16 elements have been noticed in the red 
blood cells. 


iN0VE:MBER 193S 

The author proposes the name Piro- 
plasma taylori” to the new species of piro- 
plasm. 

S. D. A. 


Bovine Surra in India. 

Indian cattle and buffaloes generally are 
found to X3ossess a mueli biglier degree of 
resistance to Surra than eqiiines and they 
often harbour the x)arasites in their 1)1 ood 
without evindng any evidence of disease. 
But some outbreaks have been noted in the 
Punjab and Hyderabad State where the 
disease has ])roved fatal to the aiiimala. 

Krishna Iyer and SauDvar {Indian J. 
Vet. Sci. and Anim.. Hush., 1935, 5, 
158-170) refer to an outbreak at tln^ 
Imperial Cattle Farm, Karnal, where 12 
animals were alfecteci and 4 Amd out ol; 176 
animals on the farm. The disease was 
observed to be more severe in bullocks and 
young male animals, whereas in coavr, tlu* 
disease appea.red in a milder form, and none 
of the affected coavs died. 

Various drugs such as Atoxyl and Arsenic, 
Chiratta, Keem leaves, “Bayer 205”, frartnr 
emetic and Kaganol have been tried by 
various workers. Tlie antliors claim siieeess- 
ful results by treating the affected avJIIi 
10 to 30 c.c. of a 10 x^er cent, solulloii of 
“Bayer 205 ” intravenously. 

The authors have discussed tlie trans- 
mission of Snira by^ invertebrate vectors. 
The abnormal contents of two Bdellolaryirx 
flies w^ere found to contain trypanasonies 
immediately after they liad fed on infected 
animals. 

T. evansi is the speeihe 
caused Surra in this outbreak. 

S. n. A. 


Ciliates from Indian Mammals. 

A NUMBEE of x^^P^rs on Ciliates Ih’otozoa 
belonging to the family Oplmjoseolcmhv liave 
been published recently. Prof. C. A. Kofoid 
visited India as far back as 1910, and made 
a large series of xmexjarations of Ciliates from 
Bos indieus, Bos gaums and Eleplias indiens. 
Those from Bos indieus have been exhaustive- 
ly studied by Kofoid and MacLennan in ii 
series of monographs (1930-33) Avliieli have 
been alreadv noticed in this Jonrual 
Cmr. 8cL, 1935, 4 , 13-10). Kofoid and 
Christenson (Univ. Calif. Puhlic. Zool.^ 
1934, 39) have described 25 species belong- 
ing to 8 genera from the stomach of the gaur. 
Of these, 11 species are the same as already 
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described from the Indian ox, and 9 species 
identical with those already recorded from 
domestic cattle, etc., in other parts of the 
world. Five species, viz., Entodinium con- 
tracium^ E. curtim^ Metadinium rohindaium, 
Ostracodinium mysorei, and 0. gauri are new 
to science. These Ciliates from the wild 
relict member of the ox tribe show no primi- 
tive characteristics, being as complex in 
their evolutionary tendencies as those from 
other domesticated ruminants. The two 
species described by Kofoid {Proc. Nat. Acad. 
Sci.j Wasliingiorij 1935, 21) from the caecum 
and colon of the elephant are very remarkable 
indeed. Polydiniiim mysoreum and Ele- 
phantophilus zcta not only belong to new 
genera, but have to be placed in a new sub- 
family. In other genera of OpJiryoscoleeidce, 
known so far, there is either the adoral zone 
of membranelles only present, or a second 
dorsal zone in addition. The members of 
the new sub-family, Polydinnda\ are charac- 
terised by the presence of numerous accessory 
membranelle zones extending over the con- 
wsiderably elongated body. These zones in- 
stead of being dorsal are divided bilaterally 
in two groups, and thus a secondary bilateral 
symmetry is superposed upon the primitive 
spiral one. 

M. Fas-Gupta from the Fepartment of 
Zoology, Calcutta University, has published 
an interesting record of Protozoa from the 
rumen of the goat, Capra Mrcus {Arch. 
Protistenlc., Jena, 1935, Bd. 85). Besides 1 
rhizopod and 6 flagellates, no less than 36 
species belonging to 11 genera are recorded 
with brief notes. Of these latter, four are 
described as new species of Entodinium and 
13 species belonging to several genera are 
believed by the author to be new records 
from the goat. What a wealth of material 
is at hand in such a common animal as the 
goat ! 

The Ciliates from the horse, sheep, and 
camel have not yet been studied in India 
so far. 

B. L. B. 


The Y-Granules in Insects. 

Since the discovery in Saccocirrus of a 
group of granules allied micro chemically to 
yolk, attempts have been made to find them 
in other animals and J. A. MuliyiPs work, 
on a number of insects (J. Roy. Micr. Soc., 


September 1935, 55, Pt. 3) has revealed their 
existence. Most cases can be demonstrated by 
the employment of neutral red though this 
is by no means the most specific method. 
In a few cases, a single homogeneous body 
later breaks up to give rise to the characteris- 
tic granules. Evidently their function is not 
known and they are eventually cast out 
during spermateleosis. 


Malpighian Tubules in Melanoplus, 

B. E. Stuaut describes the structure of the 
malpighian tubules in the grasshopper Mela- 
noplus (J. Morph., 1935, Bd. 58, hTo. 1, p .1 73). 
There are about 192-312 malpighian tubules, 
collected into twelve bundles. Each bundle 
opens into an excretory ampulla. Each 
tubule is composed of large polygonal cells. 
The ampulla consists of an inner mass of 
unchitinised epithelium and a layer of 
chitinised cells. These two are separated by 
a narrow irregular lumen. The epithelium 
of the cephalic intestine is thrown into 12 
long folds. 


The Mineralogical Classification of Igneous 
Rocks : A Comparison of Recent Proposals. 

It is well known that the want of a standard 
method of classification of igneous rocks has 
rendered the task of many petrographers 
difficult, more so in recent times where each 
author favours his own type of classification. 
In comparing the mineralogical with other 
types of classification S. J. Shand {Journal 
of Geology, 43, No. 6) has put forward a strong 
plea for evolving one common type of 
classification. Shortly reviewing the works 
of Iddings, Winchell, Holmes, Uiggli and 
Grout, Shand has shown that there is a 
.general tendency to accept two instead of 
three textural divisions as a basis for classi- 
fication. With the increasing recognition 
of colour index, and the use of actual instead 
of calculated felspar, it is possible to develop 
a fairly comprehensive classification ; and 
if leading petrographers come to an under- 
standing on these points, it will be a great 
relief to many workers in their every-day 
work, leaving the other types of classifica- 
tion for specialists desiring to institute 
broad comparisons for purposes of regional 
geology. 
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The Fifth Congress of the International Society of Sugarcane Technologists. 


The Meetings and Excursions. 

^HE above Congress met at ErivSbane 
^ in Australia from the 27th August to 
3rd September, 1935 — the meetings being 
divided into various sections such as Agri- 
culture, Breeding and Sugarcane Varieties. 
Methods of Field Experimentation, Sugar- 
cane diseases and various aspects of the 
factory. The Congress was well repre- 
sented, the members who answered the roll 
call hailing from all the important sugarcane 
countries of the world — Hawaii, Lousiana, 
Porto Eico, West Indies, Cuba, United 
States of America, Peru, South Africa, 
British India, Java and others. 

The State Government of Queensland, the 
Commonwealth Government of Australia and 
the various sugar interests in Australia, all 
combined to make the delegates feel quite 
at home in that interesting country. At the 
end of the Congress meetings at Brisbane a 
special train took the delegates into the 
various plantations and sugar factories. 
This tour which lasted almost a fortnight 
was very interesting as bringing the dele- 
gates into close contact with a Sugar In- 
dustry which has certain very interesting 
features to the visitor from abroad. 

The Sweetest Canes in the World. 

Australia is adjacent to Xew Guinea which 
is believed to have been the home of at least 
one race of the sugarcanes in cultivation and 
the dominant cane in cultivation in Australia 
to-day is Badila — one of the original types 
found in Xew Guinea. The breeding of 
new canes from seed has been in X->rogress in 
Australia for some time and has resulted in 
types suited to special conditions ; but in 
the best cane lands Badila still holds its 
own. This cane has been tried in various 
parts of India, but it has shown its usefulness 
only in one locality in South India — the 
factory plantations at F'eUikuppam. 

Australia also grows the sweetest cane in 
the world and the sugar recoveries are 
higher than in most other countries due 
chiefly to the quality of raw material. The 
general trend of opinion at the Congress 
indicated the set of climatic conditions in 
Australia as the chief factor contributing to 
this superior quality. It was found that 
the same variety showed better juice quality 
in Australia than elsewhere. The Coimba- 
tore cane — Co. 2 90 — ^which is proving useful 
in Australia chiefly on account of its marked 


resistance to the diseases common in Aiistui- 
lia, shows better juice quality in Australiji 
than in India. 

Crop Grown with, 100% WhiiTE Laboiir. 

But perhaps the greatest interest of tlu* 
Australian industry to the visiting delegatc.s 
lay in its being run on a White Australia " 
policy and the adjustments arising out of it. 
At present only white labour is einployt'd 
in the sugar factories and plantations. Tlic 
standard of living in Australia is said to 1)(* 
higher than in most otlier countries and the 
white labourer in the sugar plantations in 
Australia is entitled by law to recCvc in 
wages 16 shillings (Australian) per day. 
which is almost equivalent to about half 
a month’s wage in Java and India. 

This has led to a marked development 
in labour-saving machinery and this was 
prominently brought to the notice of tlu* 
delegates during the itinerary after the 
Congress meetings. From the time of plant- 
ing — which itself is done by machinery— 
right to the harvest the machine does all the 
field operations including weeding aftcn cult i- 
vation, application of fertilizers, etc. As 
to harvesting machinery, thougli one was 
demonstrated in one of the largest planta- 
tions, the mechanization of this part of the 
operation has not yet been a complete success. 

A Well-Planned Industry. 

The whole industry in Australia is run on 
a thoroughly planned basis, which naturally 
involves control at various stages either by 
Government or Pseudo-ofiiciai bodies like 
the Sugarcane Prices Board set up ]jy 
Statute. The area from wliicli the factory 
is to derive its supjilies, the wages to be ])ai(l 
to the labourer, the working hours for labour 
— including a factory lioliday on Sunday- 
the price to be paid to the cane and tI](M‘ate 
at which sugar is to be sold in the country, 
are all fixed. 

Australian Sugar W^ell Protected. 

It was certainly most interesting to h^arii 
that whereas the price of sugar per lb. in 
Australia was 4d., the same Australian sugar 
sold in the London markets fetched only 
about lid. Though Australia loses about 
£ 6 to 8 (Australian) on every ton of sugar 
exported, ample justification for maintain- 
ing the industry is found (i) in finding 
employment for the Australian white popu- 
lation and that too at a high standard of 
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living^ (ii) in populating the rather vulnerable 
ITorth and (iii) in supplying the 

country with home-grown sugar. 

The profits of the industry appeared to 
be better distributed than in most other 
countries and one marked feature was the 
fair number of factories owned by the 
growers themselves on a co-operative basis. 

Different Strains of the same Disease. 

On the scientific side, discussions at the 
Congress brought out many points of interest. 
The x>ap3rs presented indicated almost un- 
mistakably the possible presence of different 
biological strains or pathogenic types of one 
and the same disease. This has an important 
bearing on the transport of new canes from 
one place to anotlier and on the methods of 
disease-resistance trials. 

Use of Sacoharum Robustum as Parent. 

Saccharum officdnantm when crossed 
with SaGGharum sjyoyitaneum (male parent) 
doubles its chromosome on the mother side. 
No such doubling takes place when S. offiei- 
■nanim is crossed with S, robustum. This 
opens up a new line of work in Sugarcane 
Breeding so far at least as the tropical sugar 
world is concerned. Sugarcane breeding has 
gained greatly by the use of sj^ontaneum 
as one of the parents. The use of S. robustum 
has not yet been exploited and there are 


indications from Hawaii that for Hawaii, at 
any rate, the use of robustum is likely to 
be useful. The delegates — including Dr. 
Brandes, the discoverer of S. robustum — saiv 
in one of the Breeding Stations in Australia 
certain promising seedlings obtained from 
the mating wuth robustuui. 

Many Diseases kept under Full Control 

Similar interesting facts emerged from tlie 
discussions in the other Sections as well. 
But one fact which impressed the Congress 
as a whole was the very successful manner 
in which the various cane diseases had been 
controlled in Australia by suitable organiza- 
tion of control measures and growing resist- 
ant types. So efficiently lias this been 
done that, though in the first circular it was 
mentioned that pathologists would have an 
opportunity to see many diseases, in the 
actual visits to the plantations it was 
difficult to get good specimens of the same. 

The Congress was fortunate in having the 
presence of such a distinguished sugar-man 
as Dr. C. A. Browne, who was specially 
honoured by the Congress at its full session. 
The next Congress is to be in Louisiana in 
1938 under the General Chairmanship of 
Dr. B. W. Brandes, the well-known head of 
the Bureau of Plant Introductions, United 
States of America. 


The Shape and Size of the Earth.*^' 


fundamental problem of geodesy is the 
^ accurate determination of the form of 
the Earth or the deviations of the actual geoid 
from the international ellipsoid and also 
study the dynamic causes that bring about 
a change in this form, the guiding principle 
being the principle of isostasy. 

The problem of the determination of the 
form of the earth resolves into the follow- 
ing 

(1) Observation of the mean levels of 
the sea ; therefore a study of the tides in 
the oceans at different places. 

(2) Observation of the surface inequali- 
ties. This involves levellings to determine 
the height, etc., by means of spirit levels 
and telescopes. 

(3) Determination of distances on the 
earth in different directions. This is done 
by a system of triangulations by means of 


^ Th^ Survey of Indja, Geodetic Department, 1934, 


chains of standard lengths made of invar 
to determine the distance of two stations 
along what is called a straight base line. A 
precision theodolite enables the position of 
a third station to be observed from the first 
two by noting from each the angular sepa- 
ration of the two other stations. This is 
extended through a large number of stations 
to those hundreds and thousands of miles 
distant. By assuming a mean form of the 
geoid the longitude and latitude (geophysical) 
could be measured with respect to a standard 
station, chosen centrally^. 

(4) Determination of the astronomical 
latitude by observation of the azimuths of 
two stars one on either side of the zenith, or 
vertical or plumb line, at the place of ob- 
servation by means of telescopes. 

(5) Determination of the astronomical 
longitude by observing the local time by the 
transit of stars over the meridian and simul- 
taneously getting by means of accurately 
adjusted chronometers or time signals times 
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from some place of reference whose longitude 
is assumed, 

(6) Comparison of 4 and 5 witli 3 gives 
an expression of the deviation of the 
plumb line, or of the direction of gravity 
from the vertical (the perpendicular to the 
international spheroid or whatever general 
geoid that fits best). This gives gravity 
level surfaces. 

(7) The curvature of the plumb line 
measured by the torsion balance of Baron 
Otvos. One type of this balance in which two 
equal weights are attached to tlie ends of a 
beam suspended at the middle with a 
quartz fibre gives the gradient of the gravity 
deflection along two directions. A second 
type in which one weight is above and the 
other equally below the beam enables the 
gradient to be measured in magnitude as 
well. 

(8) Determination of the absolute in- 
tensity of gravitation at different places by 
means of pendulums. 

(9) Determination of the intensity of 
gravity on sea, by means of a barometer to 
be read correct to 0 *01 mm. and determina- 
tion of boiling point of pure water to an 
accuracy of 0*091°O., in that with change 
of gravitational intensity alone the pressure 
read off remains the same, the boiling point 
however indicates the change. 

(10) Purely astronomical measurements 
of the precession of the equinoxes. They 
enable the form of the earth to be calculated. 
If the earth were perfectly round, there 
would be no precession. 

The determination of the accurate form 
is of utmost importance in the location of 
mineral resources such as ore, coal, oil, etc., 
even when hidden deep in the crust, because 
these minerals are pretty sharply distin- 
guished from the rest of the crust by their 
density so that measurement of plumb line 
deflection gives the wanted clue. Almost 
every government has established depart- 
ments of its own for such measurements. 
The Geodetic Branch of the Survey of 
India, Head Office Dehra Dun, is in charge 
of these measurements in India. The Sur- 
vey of India is an old institution. The 
Great Trigonometrical Survey was started in 
1800. Prom 1922 the annual reports are 
published in three separate volumes of 
octave size, viz.^ (1) General Eeport which 
is confined to reporting the Survey opera- 
tions of the ordinary field parties and de- 
tachments with only brief abstracts of 
Geodetic operationSj and Map Publication 


and Office Work. Published annually, (l’) 
The Map Publication and Office Work 
Eeport which contains all the Index Map.s 
showing the progress of Map Publicntioiis 
on all scales, with reports on publication,'-' 
and issue. Published annually beginiiin.!! 
with year 1924, price Es. 3. (:>) 

Geodetic Eeport which includes full details 
of all scientific work of the Geodetic Branch, 
Survey of India. From 1933 iiieliisiye, tin* 
General and Map Publication and Ofliee 
Work Eeports have been confined into one 
report under the title of General 'Reports 
at Es. 1-8-0. 

Triangulation, levelling, gravity, deviii- 
tion of the vertical and predictions of thh‘s 
have been the main features of the GeodGie 
Eeports of every year. Preparation for 
the international longitude project hegan 
in 1925-26 and was receiving the attention 
of the Department in years 1926-27 a-in! 
1934, magnetic measurements were made in 
1925-26. In 1930-31, a Magnetic Surve^y A'as 
included. In the 1934 report (the latesl) 
Chapter I, devoted to Triaiignlation and 
Base measurements, are given results of 
measurements of three base lines, on(‘ in 
Baluchistan, second in Poona and the. third 
in Assam and the order of accuracy dis- 
cussed (1 in about 600,000), the Ix'st 
hours for observation of the horizontal 
angles found to he either morning or 
evening. Levelling parties worked mostly 
in Burma and Northern Shan Statess. Lat«* 
in the year three double detachments and 
eight single detacliments were formed for 
levelling the Bihar Earthquake (Jan. 15, 
1934) area. Bench marks showed shrLnkagc*.s 
up to 4 4 feet and only four cases of elevations 
were observed of which the largest is 0*029 
feet. The largest sinkages occurred in 
structures which had presumably'' sunk into 
the ground, and the embedded bencli marks 
generally show smaller change although one 
case of 2-7 feet was observed. 

Chapter III gives the results of pendulum 
experiments for the intensity of gravitational 
attraction in Ceylon, and in the Maidive 
and Laccadive islands. Gravity results of 
Ceylon show a satisfactory agreement with 
the geology. They suggest that the tilted 
syncline (folding in ellipsoidal, paraboloidal 
surfaces with, same sign for the 
curvatures) of the island is unsymmetrical 
as it is distorted in the region of the Adam’s 
Peak. In the Maldives evidence supports 
the theory that those coral islands are formed 
by gradual subsidence of the ocean bed due 
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to isostatic adjustment. Work at Minicoy 
leads to the interesting conclusion that the 
Laccadive islands are tectonically different 
from the Maidive islands. 

Two detachments were employed on 
tracing sections of the geoid by means of 
stations at close intervals by observing both 
components of the deviation of the plumb 
line. One worked from Assam-Burma fron- 
tier tiirough Bengal to Bihar. In 1934-35 
it is expected to push this up to Agra and 
to observe in Sindh and Baluchistan. It 
is expected that by 1935-36 the whole sec- 
tion from Persia to Indo -China would be 
completed. The second detachment ob- 
served latitude only between Cape Comorin 
and Hyderabad (Deccan). The observa- 
tions of the Siamese Survey have been made 
use of along with those of the Indian and the 
geoid calciilated. The radius of curvature 
of the east-to-west section 2,500 miles long 
is* 700 feet greater than that of the inter- 
national spheroid, while the curvature of a 


2,000 miles north-to-south section 1,500 feet 
less than that of the international spheroid. 
It is suggested that the geoid of South 
Siam is 100 feet higher than any geoid that 
fits in with those two arcs and that therefore 
South Siam shows some departure from 
isostatic equilibrium. This might lead to 
some earthquake in the near future. 

In Chapter YIII on research notes, con- 
version maps are given showing the heights 
of the International Spheroid over the 
Everest Spheroid used by the Geodetic 
Survey, as well as over that of its spheroid II 
used since 1928. The short Chapter VI 
gives the value of longitude observed at 
Dehra Dun for the International project 
arranged by the Burma International de 
r heure at Paris, working with four different 
instruments. Standardisation measurements 
are given in Chapter VII. Tide predictions 
from observations at 14 ports are given and 
the accuracy discussed. 

B. Dasannacharya. 


The Geology of Ceylon.* 


^HE island of Ceylon constitutes largely 
^ a continnation of the main geological 
formations of Southern Inaia. Like the 
adjacent mainland it consists of large, masses 
of ancient crystalline schists and narrow 
fringes of some of the later sediments 
deposited along the coastal strips. 

Mr. J. S. Coates has recently published an 
a.ccount of the geology of the island, based 
on the results of his traverses over the 
greater part of the country, supjjlemented 
by numerous scattered observations which 
he had been able to make while engaged as 
Government Mineralogist. According to him 
nine-tenths of the island is occupied by the 
Archean crystalline schists with only a few 
narrow belts of sediments along the coast. 
The sequence of rock formations as given 
by the author is as noted below : — 

Post Tertiary, 

Miocene, 

Jurassic, 

Archean. 

The Jurassic rocks are described as 
forming an insignificant series occupying a 
small area of less than a square mile in 
extent. They are found exposed near 


* “The Geology of Ceylon,” J. S. Coates. Ceylon 
Journal of Science, 1935, 19 , Sec. B, Part 2. 


Tabbawa, at a distance of about SO miles 
ISr.Isr.E. of Colombo, and form a series com- 
prising of conglomerate, grits and sandstones, 
shales and nodular limestones attaining an 
estimated thickness of about 2,000 feet. 
The sandstones and shales are unfossiliferous, 
but impressions of a number of plant relics 
have been found in a clay bed. Amongst 
them, many of the identified species seem 
to be of lower Oolite and Upper Liassic 
horizons and correspond to the plant fossils 
recorded from the Madras Coast. 

The Miocene rocks form the entire penin- 
sula of Jaffna and they are also seen as 
narrow fringes in the north-west coast, 
extending to a width of about 10 to 12 miles 
inland. This formation consists mainly of 
fossiliferous limestone succeeded by a series 
of sandy argillaceous beds and mottled 
sandstones. The fossils from the Jaffna 
limestone include several identifiable species 
of molluscs and foraminifers. The palaeonto- 
logical evidence leads to the conclusion that 
this series of rocks of the north-west Ceylon 
are identical with similar rocks at Quilon in 
Travancore, and are of an older age than 
those of Karikal on the Coromandel Coast 
of India. 

Pleistocene and Recent . — These post-terti- 
ary formations consist of various types of 
coastal deposits, including sandstones, coral 
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deposits and blown sand, a detailed account 
of which is given by the author. 

Arcliean. — The Arehean formations of 
Ceylon like those of the PeninvSular India 
show a great variety of groups w-hich are 
described under the following names : — 

(^() Bwtemie gneiss . — This name is given 
to a series of complex banded granitic 
gneisses covering an extent of about 5,000 
square miles of the island in its south-eastern 
part. The biotite gneisses of this complex 
are noted to show very variable strikes, but 
they seem to dip consistently, esp>eeially 
in the eastern Bintenne area, everywhere, 
conformably under the '' Khondalite ” rocks, 
forming possibly the floor on which the 
great masses of the latter group were laid 
down. The gneisses of this group form a 
composite series without any perceptible 
clear lines of junctions to enable one to 
separately classify and map the individual 
components. The Bintenne gneiss recalls 
certain features characteristic of similar 
gneisses of other Arehean terrains, but it 
differs from the Bengal gneiss of India in 
having no intercalated beds of limestone or 
dolomite and also in containing very few 
accessory minerals. 

(b) Khondalite series. — An extensive sei'ies 
of schistose and gneissic rocks comprising 
quartzite or granular quartz rock as its 
principal member, fissile quartz schists, 
finely banded quartz-felspar gneisses with 
or without biotite and garnet, impure 
crystalline limestones and a variety of 
garnet sillimanite schist, form among tliem- 
selves a distinct group separable from the 
other gneisses oF the island. They are 
confined almost to the central part of the 
i-slaod, covering an area of about 5,000 
square miles. 

They have a general resemblance in ap- 
pearance and character to tlie great masses of 
the garnet-sillimanite-graphite schists or the 
‘‘ Khondalites of the Kalahandi State in 
the north-east part of the Peninsular India. 
In Ceylon, varieties corresponding to the 
typical '‘ Khondalites ” of Dr. Walker, are 
rather rare, and many of the types differ 
from them generally in containing felspar and 
in not having graphite. The associated 
crystalline limestones or marbles, especially 
the. darker varieties, contain abundant 
silicates like olivine, dark pyroxene, tre- 
mohte and pale phlogopite. Olinohumite is 
also found at certain places as a conspicuous 
constituent of these limestones. Pyrite, 


graphite, magnetite and spinel are sonic df 
the non-silicate minerals iisnally pres(‘nt. 

The series with ids intercalated bands u! 
Charnockite is estimated to liave a loti! 
thickness of some. 30,000 to -JOjOOO IVtt, 
The roclcs of this group, like tlu' Kliondalild' 
of Peninsular India, are believed to Iiavt 
originated from the metamorjdiisui of :i 
series of sediments consisting of linH\slf)ii(N. 
shales, sandstones and arkoses. 

(e) Kadugannama gneisses . — Bounding I h 
western edge of the '' Khondalite Serifs ' 
in the central part of tlie island, is anodio 
series of rocks whicli outcrop as a tliick 
of about 30 miles in length north and soiifli 
and miles across the thickest part, gradiiully 
tapering away at both ends. The ty\yc 
forming this complex arc dense, hliick. 
glittering hornblendic rocks with more or 
less biotite and felspars, and comprise of 
banded, massive and scliistoso variihits. 
Some of tlic narrow bands are staiiMl in 
contain mainly of pyroxene, wink* (‘iildtr 
seems to be always present. Attention i< 
drawn to tlie close resembhmee of [Ik'so 
K adugannawa gneisses to the calc gnei.^.so 
of Permor. The deseriptioUxS of thCxSt' typo 
as given, seem to lit in also with the iy\\y^ 
described as secondary pyroxene I’ocks or 
Tarurites from the Mysore State. TIk' 
gneisses are regarded as nieta,mr)ri)liosi'ii 
calcareous sediments of probably the sariK* 
age as the Khondalite Series. 

(d) CharnoolcUes . — Tlie series of graniililir 
liyperstliene rooks, comparalfit^ to tlH‘ well- 
known "Oharnoekites’’ of Sontlieru liidiii 
are found widely distributc'd in Ikylon. Tlov 
reacli their gn^.atest deve]o])ment in tlie 
south-wx^st quarter of the island wlieri* they 
seem to be continuous over an area of ahoiif 
4,000 sq. miles, ddiey are also round 
numerous tliiek sills betwexm the sehi.sts o! 
the Khondalite Series. Isolated c‘xpo.siiif> • 
are found in other gneissie- areas as well. 
Acid, intermediate, basic aiul ultrahasie 1y])t'> 
all seem to be represented. 

The Charnockites of Ceylon are stated to 
differ from the Indian Charnockites in certain 
respects, viz., in the almost com]dete absence 
of microcline, tlie widespread distri])ul ion of 
calcite, the prevalence of micaceous tyjns 
and in the intercalation of numerous ban(l.< 
of garnctiferous leptynitos. 

Wanni gneisses . — A distinct group nf 
reddish, pink or huff coloured gneisses and 
granulites of intrusive appearance is found 
in the northern half of the island. The 
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different types of this series are all cljarac- 
terised hy (1) the paucity of ferro -magnesian 
minerals, (2) the abundance of magnetite, 
and (3) the comparative abundance of mona- 
zite. 

These seem to correspond petrologically 
to some of the newer granites or gneisses of 
Peninsular India which have been found 
intruding tlie Cliarnockites. 


Pegmatites and basic dykes are also found 
and among the latter, dolerites, peridotites 
and pyroxene scapolite dykes have been 
noted. 

Among the economic minerals found and 
worked in the island, graphite, various gem 
stones, mica, thorianite, monazite and zircon 
sands are the most important. 

B. R. R. 


Diet and Climate/*'* 


T~\R. CHICK’S “ Cantor Lectures ” on 
^ '' Diet and Climate ” cover a wu'der field 

than their title indicates. While she deals at 
length with the specific question of ultra- 
violet light and sunshine in relation to 
vitamin D, calcium metabolism, rickets, 
osteomalacia, etc., she has included also 
sections on diet as influenced by locality, 
race, and custom. In the first lecture she 
points out that one of the first important 
clues as to the cause of rickets w^as found 
ill the study of its seasonal incidence and 
geographical distribution. As long ago as 
1890, Theodore Palm put forward the theory 
that rickets is a disease of sunless places. 
His theory, broadly speaking, was correct, 
but it was not until over 3C years later that 
the reason loliy rickets tends to be a disease 
of sunless places was discovered. The ex- 
planation, which is at once remarkable, 
unexpected, and completely satisfying, was 
provided during the years 1918-30 as a 
result of the labours of many investigators 
working independently at different aspects 
of the problem in their respective countries. 
No single worker can claim credit as the 
discoverer of the cause of rickets. 

Dr. Chick comments on the existence of 
rickets, and especially osteomalacia, in 
Northern India and China. In these re- 
gions there is plenty of sunlight capable of 
transforming the eyesterol normally found 
in the skin into vitamin D, but there exist 
social customs which hinder access to fresh 
air and sunshine for women and children”. 
At the same time there tends to be a defi- 
ciency of mineral salts in the diet. “ Vitamin 
B can only control and correct the meta- 
bolism of lime salts and phosphates if these 
are present in adequate quantities in the 
diet ; sunshine can only provide vitamin D 


* The Cantor Lectures. “Diet and Climate” by 
Harriette Chick, C.B.E., D.Sc., Joitrnal of the Royal 
Society of Arts ^ Sept, 13 and 20, 1935. 


if the inhabitants take advantage of the 
supply thus provided.” 

Wilson has shown that rickets and osteo- 
malacia occur in Kashmir even in villagers 
fully exposed to sunlight. Here, it seems, 
the chief factor in the causation of these 
diseases is mineral deficiency rather than 
lack of vitamin D. The administration of 
tri-calcium phosphate has proved more 
effective in treatment than cod liver oil. As 
a result of the lack of calcium salts and 
phosphates in the diet, vitamin D, derived 
from sunshine, is unable to fulfil its proper 
function. 

The lecturer emphasises the association 
between a high intake of milk and its pro- 
ducts and good physique. As McCollum 
has remarked, “ Wherever dairy animals 
are abundant in proportion to the population 
and their products form a staple article of 
diet, fine physical development is seen with- 
out exception.” In India, McCay was the 
first to suggest a relations]) ip between the 
physical characteristics of the various 
peoples and their staple diet. His investi- 
gations have been confirmed and extended 
by McCarrison, and precisely parallel observa- 
tions have been made by wmrkers in other 
parts of the world — notably by Orr and 
Gilks in East Africa. In England it has 
been am^dy demonstrated that an improve- 
ment in national physique could be brought 
about by an increased consumption of 
'' protective ” foods, notably milk. 

Dr. Chick concludes with some wise re- 
marks about tlie need for common sense in 
applying in practice the scientific principles 
of nutrition : 

“A great deal of exact knowledge is now avail- 
able and ready to be applied, but dietetics is not 
an exact science, and the application of the 
science of nutrition to the art of dietetics needs 
to be made with common sense and with intelli- 
gent adaptation to the particnlar circumstances. 
For example, it is vital that the Madrassi peasant 
or the Malay coolie should be weaned from rice 
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that is highly milled and polished and persuaded 
to take it with the bran and germ adhering to 
the grain. But it is not only silly, bub also 
misleading, to tell the poor English working 
woman that she must pay more to secure ‘un- 
polished rice’ for her occasional rice pudding. 
In any case, the milk in the pudding and the 
egg, it present, will correct the deficiency of the 
highly-milled rice, even if the effect of other 
constituents of the diet is disregarded. 

The use of pasteurised or boiled milk is another 
example. Milk so treated has a slightly impaired 
nutritional value, it loses most of its antiscorbutic 
value, which is never great, and some portion of 
its content of lime salts is converted to a less 
digestible form. In this country, however, the 
heating of milk before consumption is a necessity, 
since the danger of milk-borne disease is so great. 
Tuberculosis alone is widespread among our 
dairy cattle and is a menace to children taking 
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large amounts of raw milk. Yet there are people 
who insist on the need for raw milk on dietetic 
grounds, although the defects in heated milk 
can be simply repaired by giving a little extra 
fruit juice or vegetable food. 

These examples will suffice to show the need for 
common sense, and the dangers of faddism, in 
applying the results of scientific investigation to 
the practical problems of diet. 

There remains the economic difficulty of pro- 
viding a perfect diet upon inadequate nieans - 
The provision of cheap milk for school children 
by the local authorities is an important step in 
the direction, and other ways of encouraging tlK* 
consumption of dairy products should be wel- 
comed. In any case, the spreading of kiiowledgo 
and the popularising of the less expensive ‘pro- 
tective foods’ should do much to secure improved 
nutrition for our own population.” 

W. B. A. 


Andrew Carnegie. 


Centenary of the late Andrew 
Carnegie will be celebrated on 
IS'ovember 25, 26 and 27 in New York, 

Pittsburg, Washington and other cities, 
according to an announcement made by l)r. 
P. P. Keppel, President of the Carnegie 
Corporation of New York, the largest of the 
six Carnegie Foundations in the United 
States. 

Andrew Carnegie was born on November 
25, 1835, in a weaver’s cottage in Dunferm- 
line, Scotland, the ancient Caledonian capi- 
tal from which his family emigrated to 
America in 1848. It was iu Dunfermline 
that Carnegie built his first library and 
began in 1881 his series of library benefac- 
tions that continued until 1917, by which 
time he had built 1,946 free public libraries 
in the United States and 865 in other parts 
of the English-speaking world. 

The six Carnegie trusts in the United 
States are : Carnegie Institute of Pittsburg 
(1896) which conducts an Institute of 


technology, a museum of fine arts, a music* 
hall, a museum of natural history, a public 
libiary and a libiary school ; Carnegie Insti- 
tution of Washington (1902) devoted to 
scientific research; Carnegie Hero Fund 
Commission (1904) to recognise heroic acts 
performed in the peaceful walks of life ; The* 
Carnegie Foundation for the Advancement 
of Teaching (1905) to provide retiring pcqi- 
sions for teachers and to advance higher 
education ; The Carnegie Endowment for 
International Peace (1910) to serve the pur- 
pose indicated by its name ; and Carnegie* 
Corporation of New York (1911), for the ad- 
vancement and diffusion of knowledge and 
understanding among the people of tin* 
United States and the British Dominions and 
Colonies. 

The four British Carnegie Trusts are : 
Carnegie United Kingdom Trust ; Carnegie* 
Dunfermline Trust; Carnegie Trust for tlu* 
Universities of Scotland; and Carnegie Hero 
Fund Trust. 

— Science, 1935, 82 , 365. 
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Medicine-Man of the Red Indians.* 


A MASTEELY treatise on the Shaman or 
the medicine-man of the Eed Indians 
of the ISTew World, written by a well-known 
professor of the Medical faculty of the 
Western Eeserve University, has recently 
been published, and this should prove invalu- 
able not only as an authoritative source of 
reference, but also as a model for future 
investigations on the medicine-men of the 
primitive tribes of other parts of the world. 
The work is further of special value in that 
it gives a succinct and concise account of 
the past history of the Eed Indians and their 
influence on the development of the vast 
continents vrhich have been their home from 
almost prehistoric times. Their present posi- 
tion is also discussed, and the author remarks 
that '' wdiile four hundred years is not a 
long time in the history of a race, it is 
sufficiently long, in a casual study such as I 
have given him, to obtain a fair conception 
of his past and to anticipate his destination. 
His tragic past is closed as the tide of empire 
westward took its way, and with this ends 
our theme of the aboriginal in his native 
state.'*’ The future is in the lap of the gods, 
but reading between the lines there seems 
little doubt that just as his medicine-man 
has passed so will the Eed Indian in most 
parts of America under the stress of the 
modern day conditions to which, in spite of 
the attempts of the various authorities for 
his education and civilization, he has not 
been able to adapt himself ; in certain areas 
he is already gradually merging with the 
invading races of the Caucasian and the 
ETegro”. 

In an introductory chapter the author 
starts with an attempt at a reconstruction 
of the family tree of the '' American Indian”. 
The name Indian, as the author points out, 
was a misnomer as applied to the inhabi- 
tants of the Americas when Columbus dis- 
covered the 'New World, for they are in no 
sense allied to the Indian of the Old World. 
Prom a careful review of the available 
evidence he concludes that the American 
Indian is not the primitive inhabitant of 
the New World, but migrated to North 
America some eight to twenty thousand 
years back across the Behring Strait route 


* The Medicine-Man of the Americaii Indian a7id His 
Ciilfural Background. By W. T. Corlett. (C. C. Thomas, 
Springfield, Illinois.) Pp. ix -j- 369, 23 plates, 1935. 
Price 1^5 or .S’//.22^6, 


from the East Cape, Siberia to Alaska and 
later “ penetrated every portion of the 
New World from Alaska to Patagonia”. 
All Eed Indians, however, did not migrate 
at the same time nor were they all of a single 
stock only. After referring to the distribu- 
tion of the three main divisions of mankind 
— the Caucasoid, the Mongoloid and the 
Negroid — the author describes in some detail 
the racial characteristics of the American 
Indian, and agrees with the view of most 
authorities that he belongs to the Mongoloid 
division of the human race. 

Defining Culture as '' everything that 
man does, creates, thinks about and ima- 
gines, and hands to the next generation by 
precept. In short, it is all human behaviour, 
which is developed and used daily and which 
is handed down to the next generation by 
teaching and example,” the author asserts 
that the cultural elements or traits brought 
with him by the American Indian from the 
Old World consisted of the ''dog, the firedrill, 
the harpoon, basketry, ideas concerning the 
causes and cures for disease, family groups 
and some ceremonial rites.” From this 
meagre inheritance the American Indians 
developed the highly evolved culture of the 
Aztecs and the Mayas in Central America 
and of the Incas of Peru in South America, 
without any extraneous influences. The 
tw6 continents of North and South America 
are divided, on the basis of the different 
tribes inhabiting the various regions, into 
fifteen areas of Indian Culture. A short 
survey of the cultural development in the 
different areas and their history so far as 
known is followed by an account of their 
relationships and racial origin, their religious 
beliefs, their medicine-men and their con- 
ception of disease. After discussing the 
various tribes and their medicine-men, the 
author holds forth the view that the most 
universal and popular theory of the cause 
of diseases amongst the Eed Indians is that 
of " disease-object intrusion”. This is the 
theory which holds that sickness is due to 
the presence in the body of some foreign 
object, such as a fish-bone, a stick, a stone, 
or a bit of hair. After that, the following 
causes for illness, given in the descending 
order of their importance, may be listed : 
“soul-loss, sorcery, spirit intrusion, and 
finally, breach of taboo.” Ewery tribe had 
and has its medicine-men who, before being 
yecognised as such, had to undergo various 
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kinds of training, most of which was useless 
but some had an intrinsic value. The 
supernatural, of course, played a very im- 
portant part in the Indian’s healing cere- 
monies, but the medicine-man’s job was 
to inspire confidence and faith on the part 
of the patient, and as in all medical practice, 
he used commonsense as the basis of his 
treatment. 

The author includes several references to 
the surgical skill of the primitive medicine- 
men or Shamans and he quotes from Moodie 
about the surgical knowledge of the pre- 
Columbian Peruvians as follows : — “ Their 
surgical attempts are truly amazing and 
include amputations, excisions, trepliining, 
bandaging, bone transplants (?), cauteriza- 
tion and other less evident procedures.” A 
chapter deals with child-bearing and the 
various attendant customs and ceremonies 
as also the part played by the midwife 
amongst the different tribes. Following such 
authorities as Morgan and Penaud, the 
author is of the opinion that food played 
an important part in the distribution and 
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culture of the Indian tribes of both Bonth 
and FTorth America,” and he attributes the * 
high stage of evolution of the calture of some 
of the tribes to their cultivation and use of 
the Indian corn — the maize — just as the 
'' culture of the Orient wms founded on rice, 
and that of Europe on wheat and other 
cereals”. The importance of food in con- 
nection with the activities of the medicine- 
men is considered and the Materia Mediea 
of the different tribes is described in some 
detail. The fantastic dress of the medicine- 
man, his medicine-hag, medicine-pipe and the 
sweat-honse are described, and he is consi- 
dered as the mediator between Ids people 
and the Great Spirit ” in trying to cure 
diseases. 

The work is w’cll illustrated and the de- 
tailed bibliography and the carefully pre- 
pared index greatly add to the usefulness of 
the work. It is indeed one of the most 
up-to-date books on the subject, and both 
the. author and publisher are to be congratu- 
lated on its production. 

B.P. 


Science Notes. 


Production of Oases during Decomposiiion of 
Cane Molasses in the Su-ainp Soil. — 0. Narasimha- 
murthy, M.sc., Department of Biochemistry, 
Indian Institute of Science, Bangalore, writes 
Attention has already been drawn [Bhaskaran 
et al., Proc. Ind. Acad. Scl., 1934, 1 (B), 155] to 

the fact that a number of gases are formed during 
decomposition of cane molasses in the swamp 
soil. In view of the importance of the gases in 


relation to plant life, a few quantitative studies 
were carried out, examining the gases produced 
during two successive seasons, one hot and the 
other cold. The gases were collected over water 
and analysed according to the procedure outlined 
by Kane, Krishnaswami and Watson [-/. Inrh 
Inst. Sci., 1934, 17 (A) 33]. The results have 
been presented in Tables I, IT (a) and II (b) ; — 


Table I. 


Pate of Evolutioii of Gases. 

Season: November — December 1934. 


Time in Days 

1 

2 

3 

4 

5 

6 

i 

! 

8 

9 

10 

11 

i 

12 

Vol. of gas col- 
lected in c.c. 

Nil 

1 

Nil 

Nil 

98-4 

201*1 

1 

j 

121*2 

69-1 

44*8 

40-S 

27*7 

Nil j 
(No f 
e\'olu 

Nil 

Hither 

tion) 


Table II (a). 

Distribution of Oases. 

Season : November — December 1934. 


Percentage of the total volume 


Time in Weeks 

Carbon dioxide 

Oxygen 

Unsat. Gases j 

i 

Carbon 

monoxide 

Hydrogen 

Methane 

Nitrogen 


2-0 

4*4 

Nil 

Nil 

i 

51-2 

f 

4*7 

37-7 


- 

Nil 

Nil 

Nil 

1*0 

12*7 

75-3 
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TA.BLE II (&). 

Distribution of Gases. 
Season: April — May 193 i. 


Percentage cf the total volume 


Period in Days 

Carbon dioxide 

1 

Oxygen 

Uiisat. Gases 

Carbon 

monoxide 

Hydrogen 

Methane 

Nitrogen 

1- 3 

13-0 

3*9 

Nil 

Nil 

7-5 

2-3 

73-3 

4- 7 

11-7 

4*5 

Nil 

Nil 

0*6 

3*3 

79-9 

8-10 

12-3 

7*7 

Nil 

Nil 

0*8 

3-3 

75-9 

11-14 

13-8 

2-4 

Nil 

Nil 

1-4 

5-3 

77*1 

15-21 

4*2 

3*2 

Nil 

Nil 

0-5 

2-5 

89-6 

22-28 

8-1 

3-2 

Nil 

Nil 

Nil 

2*9 

85-8 


There was greater production of gases during 
the warm months than during the cold ones. 
The evolution of gases continued over a number 
of days, even long after the sugars were completely 
used up. The proportion of the gases was largely 
determined by the amount of free air space 
above the fermenting medium : there was increased 
production of hydrogen and methane with the 
reduction of air space, while increased air supply 
led to greater production of COo. Under no 
condition, however, was either carbon monoxide 
or any of the unsaturated gases produced. The 
largo quantities of nitrogen and small amounts 
of oxygen present in all the samples were trace- 
able to the air originally present in the soil 
system. 

The author’s thanks are due to Dr. K, D. Krishna- 
swami for much valuable advice and Prof. V. 
Subrahmanyan for his kind interest in the work. 

4 ' 

The Thermal Structure of the Tapper 4 ir over a 
Depression during the Indian Soidh-West Mon- 
soon. N. K. Sur {Indian Meteorological Depart- 
ment, Scientific Notes, Vol. VI, No. 05). — A depres- 
sion developed in the Bay of Bengal in the first 
week of September 1932 and passed through Orissa, 
the Central Provinces and Central India. From 
sounding balloon ascents at Agra during the 
week, it is found that temperature at upper 
levels below the tropopause at first decreased on 
successive days as the depression increased in 
intensity and approached Agra. When the de- 
pression deepened further and became practically 
stationary in the neighbourhood of Agra, an 
exception is noticeable at the levels between 
8-12 gkms., where no fall of temperature occurred. 
At this stage the level of the tropopause above 
the depression was lowered with an increase of 
temperature in the lower stratosphere and a 
decrease at levels immediately below the tropo- 
pause. {Author's Summary.) 

* Sji 

Inheritance of purple pigmentation in Setaria 
Italica, the Italian millet. — Gr. N. Rangaswami 
Ayyangar and his assistants {The Indian Journal 
of Agricultural Science, Vol. V, Part II), sum- 
marise their conclusion in regard to the inheri- 
tance o£ this purple pigmentation: — “Plants of 
the Italian miUet are either pigmented (Antho- 
cyanic) or without purple pigment (non-pig- 
mented). The former condition is dominant and 
by the basic presence of a factor P. There 


are various manifestations and intensities in this 
pigmentation. A factor I determines a mani- 
festation in intensity. This is dominant to a 
manifestation in a weaker depth. The degree to 
wliich P is operative in addition to being greatly 
influenced by the presence of I, is conditioned 
by two other factors V and H, which determine 
the alacrity with which P manifests in the vege- 
tative or earhead parts. The interaction of 
P, I, V and H factors produces the diversity of 
forms characterising varieties of this millet. 

Data from over 420 families are presented in 
support of the above hypothesis. A number of 
artificial crosses furnish confirma.tory evidence.” — 
{Author’s Summary . ) 

'jf. 'jp. 

Pungency in Chillies. — The inheritance of pun- 
gency in chillies {Capsicum Anyiam L.) forms the 
subject of an interesting study by A.B. Deslipande 
{Ind. Jour. Agr. Sci., 5, 4). The results are as 
summarised below : — “(1) Pungency is definitely 
a heritable character. The degree of pungency, 
however, is found to vary considerably wdth 
environment such as soil, climate, manurial 
treatment. (2) The genetic results show that 
pungency is a simple monogenic character domi- 
nant to non-pungency and is determined by a 
single factor which we have termed 0. (3) ‘Calyx 
not enclosing fruit base ’ has heen found to 
be dominant to ‘calyx enclosing fruit base” on 
a 3 : 1 basis. (4) Both pungency and the nature 
of calyx, when studied together, have been found 
to segregate on di -hybrid basis, each quite inde- 
pendently of the other.” {Author’s Summary.) 

sic Sic 

Prejjaration of Beer by the Nag as. — No Ao 
drinks if ho can get rice beer (yi C, azu M).^ 
Even if a man goes fishing he will take drinks 
down to the river. At festivals large quantities 
are drunk, and most people are fairly merry, 
but no one lias ever seen an Ao dead drunk 
or heard of an Ao drinking himself to death. 
On the other hand, many men keep themselves 
alive for months on rice beer. “Madhu”, 
as rice beer is called in Naga- Assamese, is so 
sustaining that in the case of old men it often 
takes the place of solid food. It is made as 
follows : Yeast (piyazi C ; pazai M) is first pre- 
pared. To make it, husked rice is soaked in 


^ These remarks do not apply to the Christians who 
are strictly forbidden by the American Baptist Missjop 
to partake of alcohol in any form. 
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water in an earthenware pot. The. water is 
drained oft and the rice pounded up wnth likok 
leaves and spread out on a winnowing fan. This 
dough is then divided up into four, six or eight 
elliptical cakes and a similar number of square 
cakes. The elliptical cakes are called male cakes 
and the square, female cakes. A layer of rice 
husks is then spread on a bamboo tray, and over 
the husks sugar-cane leaves, “to make the yeast 
sweet”. The damp cakes are put on the leaves 
and after some old yeast has been crumbled over 
them they are left to dry till the morning of the 
sixth day, when they are considered ready for 
use. 

To prepare “Madhu” rice is boiled and spread 
on a mat and allowed to cool. Then pounded 
yeast and a small quantity of rice husks are 
mixed with it, the woman wiio is preparing it 
saying: “Enter the plantain tree, climb the 
sugarcane, and be sweet.” Immediately after 
it is mixed it is put into a basket lined with 
leaves. On the evening of next day it is put 
into tall baskets lined with plantain leaves and 
the juice is allowed to drain off at the bottom. 
This juice is tVie drink known in i^aga- Assamese 
a.s “rohi madhu” (mechemzu 0; mechem M). 
It is of about the potency of claret, and is the 
favourite drink of well-to-do men. To the 
English palate it is too sticky, and often too 
sweet to be a “clean” drink, but is very stimu- 
lating and by no me<ans to be despised half-way 
up a long hill. For a thirst quencher the Ao 
prepares “Saka madhu” (tesenzukyi 0; azu 
techenlak M), a drink resembling very thin gruel, 
and less potent than the lightest beer. To 
prepare it fermented rice from which the “rohi 
madhu” has drained is p\it into a sieve (sanku 0 ; 
changku M), and hot or cold water is poured on 
to it. The milky fluid which results is the ordi- 
nary Ixousehold drink of an Ao family. 

Jit jH Jf. 

Archa oLogical Trial JSxcavafions at Patna — 
Discovery of Ancient Wooden Foundations. — On 
receipt of a report from the Chaukidar at Kumra- 
har (near Patna) that traces of some wooden 
structure have been exposed in a brick-field, the 
Archseological Superintendent of the Central 
Circle, Patna, proceeded to examine the nature 
and extent of the ancient remains by trial diggings. 
The result was the discovery of a long wooden 
platform, about 100 feet in length and 5'-f5" in 
width, and 7' in height running north and south. 
The bottom of this structure is 22 feet below the 
level of the road nearby and seems to continue 
at either end. Wooden structures were unearthed 
previously at the Bulandibagh and Kumrahar 
excavations by the Archreological Department, 
and another has recently been brought to light 
by the Public Health Department in course of 
laying sewage pipes to the east side of Kankarbagh 
Poad. The minor antiquities found at Gronsai 
Khanda consisting mainly of small pottery cups, 
potsherds and terracotta balls, etc. are similar 
to those discovered at Kumrahar and Bulandi- 
bagh and may be attributed to the Mauryan 
epoch. A small walling of Mauryan bricks was 
also found at right angles to the wooden stmet-ure 
near the top. The particular purpose for which 
all these wooden structures at the ancient site 
of Pataliputra were constructed is not determined. 
The Bulandibagh pieces might well have formed 
part of the old wooden palisade of Pataliputra 
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but the Gosai Khanda construction is more likely 
to be a coffer dam erected in connection with 
training and revetment of a river bank or the 
construction of a wharf. The favouralde situa- 
tion of ancient Pataliputra at the corlliieiice of tlie 
Son and the Ganges, made it a great centre of 
inland water-borne traHlc, and there must have 
been a river port of considerable importance at 
Pataliputra, and wharfs and docks must have 
been found necessary, where such coffer dams 
of which the remnants have been laid bare w^ere 
sometimes constructed. 

--K 

Some Early Indian Paintings Discovered hij 
Prof. Jouveau-Duhreuil in Tinnevelly District,-- 
At a recent meeting of the Archainlogical Society 
of South India, Messrs. T. N. Pamachandran anil 
C. Sivaramamurti, exhibited copies of sonte 
early paintings discovered on the ceiLlng of the 
mandapa and on the pilasters of a cave temple in 
Tinnevelly Disti-ict. The temple bears an inscrip- 
tion of the I2th-13th century A.D. relating to 
the Pandyan King Srivallabha. The paintings 
appear to be of Pandyan art, and no paintings 
representing this rvere previously known. The 
paintings are relatively rich in rekha or line and 
lacking in hhushana or ornament. 

Mr. Paramasivan gave an account of tiie 
technique of the process of painting used. The 
pigment consists of a mixture of yellow particles 
(yellow ochre) and much- faded, blue particles 
(indigo). The })inding medium appears to have 
been starch x^aste but this is very far from certtvin. 

sk lU :i: 

The PaUvar Meteorite. — At the ordinary monthly 
meeting of the Asiatic Society of Beng’al hold on 
4th November 1935, Dr. A. Coulson p.resented 
an interesting account of the meteoric showei* 
which occurred at about 1-1.20 hours on tlie 
29th July 1935, near the village of Patwar (23" : 

91° 11'), Bhatupara, Ootrasal, Patehx^ur and 
Majliipara near Nangalkot, some 20 miles due 
south of Comilla, the chief town of Tippera dis- 
trict. Two months ago Dr. C'nul.son read a 
X^aper on the Perpeti meteoric showers (see Cun\ 
Sci., 1935, 4, 120). ‘'Patwar is only some 17 
miles soutli-east of Perx)eti, also in tlie Tippera 
district. The two falls, however, are disbiiicfc 
but it would be interesting to learn of any otlier 
occurrence of tw^o separate meteoric show'cvs 
within 17 miles of eacli other after a lai3se of two 
and a half months. 

“So far thi*ee specimens, totalling 85.013.5 
grams, which fell at the tliree fii'st-named. villages 
have been recovered, the largest (23,111 . (> grams) 
falling at Patwar which gives its name to the 
fall. How^ever, twm small additional stones fj*oin 
the villages of Fatehpur and IMajhipara have been 
recovered and sent to the District ^fagistrate, 
Comilla. 

“The fall was accompanied by the usual 
phenomena of light and sound. A dazzling light 
following a “loud rumbling noise” is supi)osed 
to have been the first indication to the villagers 
of the fall of the meteorite. The sound is stated 
to have been so loud and continued, that those, in 
the police thana at Chauddagram, some 7 miles 
to the north-east of Fatehpur, the nearest locality 
to the thana from where stones were recovered, 
distinctly heard it. Four reports “like thunder” 
were heard in quick succession. One observer 
adds that a peculiar sound like “that of au 
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aeroplane'’ followed tlie reports ; this may have 
reference to the passage through the atmosphere 
of the disrupted members of the parent meteorite. 

“The largest specimen penetrated to the 
ground to a depth of 34 inches. 

“The parent meteorite appears to liave been 
moving in a west-soutli -westerly direction. The 
smallest pieces fell first, followed in succession 
by the larger. The total rectangular area covered 
by the shower is roughly about 41 square miles, 
the length, being some three miles in the direc- 
tion E.S.E.-W.S.W. 

“4410 meteorite has gi^eat interest on account 
of its rather rare composition. It belongs to the 
group of mesosiderites, being a siderolite inter- 
mediate in coirqiosition between a stone and an 
iron. It contains large crystals of olivine and 
masses of nickel-iron of fair size. It is composed 
chiefly of nickel-iron with olivine, enstatite and 
bytownlte, with smaller amounts of schreibersite, 
troilite, oldliamite, lawrencite and hydrocarbons. 
Its specific graadty is 4.21.” 

: 1 ; ;!: ; 1 : 

The Doo)! School, — India’s First Public School, 
the Doon School, run entirely on lines on which 
Schools in England are conducted, was opened 
by II. E, the Viceroy on the 27th October. 
There are in India institutions on a residential 
basis, but they invite particular cla,ss of students, 
e.r/., chiefs’ sons, or arc Intended to x^repare for a 
particular career in later life, e.r/., arm\N The 
School, which is the first of its kind in the country, 
and .at present considered to be of the nature 
of a.n education experiment, owes its inception 
to the late Mr. S. R. Das, who was the originator 
and founder of this great venture. It is run 
entirely on British lines and tlie Principal, Mr. A. 
E. Foot, is one who has considerable experience 
of Public Schools in England. The main purpose 
of the institution will he to provide education 
to young men and women, which wdll enable 
them to become useful citizens of the country. 
This education will help in the formation of 
character, “which Avill develop our citizens with 
a high sense of honour, of responsibility and of 
discipline, qualities which are absolutely essential 
to all services in public life.” There are boys in 
tlio School from all Provinces and many Indian 
States. All religions are respected. Tlie School 
is open to Indians, of all castes and creeds and will 
be run as an individual unit wdth a purpo.se, a 
function and aim all its own. 

The School, at present, has a strength of 70, 
which will be raised to ISO by next February 
and the School will ultimately ];)ro \dde education 
for 400 boys. The Doon School is located in an 
estate known as ‘Chand Bagh’ in Dehra Dun. 
Negotiations are in hand to acquire an adjacent 
estate known as Skinnes’ estate, which will pro- 
vide for further extension. 

t- 

Asiatic Society of Bengal. — Dr. Sunder Lai 
Hora of the Zoological Survey of India gave a 
paper on “Recent Indian Cases of Live Fishes 
Inapacted in the Food and Air Passages of Man” 
at the Medical Section of the Asiatic Society of 
Bengal on the 18th instant. Lt.-Col. B. Gr. 
Mallya dealt with the surgical aspect of such 
cases. It is understood that the paper, which is 
bound to be of great medical interest, will be 
published shortly. 


It was understood that Dr. Hora would have 
been able to exhibit a specimen of a small fish 
impacted in the pharynx of man, preserved in the 
.Pathology Museum of the Medical College, 
Calcutta, but unfortunately, the specimen had 
crumbled into pieces and was not available for 
exhibition. 

:i: ;iJ 

The Industries Conference . — The Seventh Indus- 
tries Conference was held at New Delhi, on the 
28th and 2nth October, and was opened by Sir 
Frank Noyce, Member for Industries and Labour. 
The Conference has concentrated its attention 
on the development of the Handloom Industry 
and at the last Conference held in .July 1934, a 
sum of Rs. 5,70,000 was allotted to Provincial 
Governments for expenditure on approved schemes 
during the 17 months from November 1934 to 
March 1936. The schemes are of varied character, 
including the training of weavers in improved 
methods of production, establishment of sales 
depots and weavers’ co-oj)erative societies for 
marketing handloom products and introduction 
of new patterns, new designs and improved 
appliances. The Conference reviewed the re- 
gress achieved in the working of the various 
schemes. The schemes were initiated only recently, 
and mucii could not have been achieved. The 
prospects of success are however indicated ; and 
it is expected that for the next \ ear more grants 
would be made av^ailable. The ( onference has 
agreed to hold an exhibition of handloom machi- 
nery and fabrics in February 1936, (9th-24th) at 
Patna and will organise a competition for hand- 
loom weavers. The Conference also discussed 
questions relating to the abolishing of restriction 
in respect to fees charged in technical institutions 
from students belonging to the Province and 
those coming fj-om other i)rovinces. Another 
important subject discussed was tlie regulation of 
labour (particularly child labour) in unregulated 
factories and workshops. 

sic 

The Imperial SericitUural Committee, which 
was established in accordance with the recom- 
mendations of the Tariff Board, held its second 
meeting on the 3 1st of October. It may be 
recalled that at the first meeting held on February 
25th. grants amounting to Rs. 93,000 were allotted 
to various provinces for working out schemes, 
connected mainly with the increase of the produc- 
tion of disease-free seed and the investigation of 
silk-worm diseases. The Committee reviewed 
the work and decided to recommend further allot- 
ments from the Sericulture Fund for 1936-37. 
The proposals for the imxorovement and develop- 
ment of the Sarrar Silk Industry in Bihar and 
Orissa and for the expansion of the sericultural 
farm in Shillong, w^ere considered and approved. 

* 

The Institute of Engineers, India, has been 
granted the Royal Charter. This is the first 
instance of the Charter being granted to a profes- 
sional body, which has its origin and function 
solely in India. The Institute was formally 
constituted as a corporate body with Sir Thomas 
Ward as the first President on September 13, 1920, 
and was inaugurated by Lord Chelmsford on 
February 23, 1921. 

* 5 ^ 

Education and Vocational Training . — In the 
course of his inaugural sessional address at - the 
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opening of the ninety-fourth Session of the College 
of the Pharmaceutical Society, on October 2, 
Sir Frederick Gowland Hopkins discussed, among 
other topics, the one on ''how far vocational 
training is compatible with true education in 
which a subject is studied for its own sake as an 
intellectual exercise.” It has often been said 
that science can onls^ be taught properly when 
it is tauglit as pure science without reference to 
its applications. Tiiis claim is justified to the 
extent that vocational needs must not make the 
teaching of science so one-sided, that the student 
risks missing the intellectual stimulus which the 
great generalisation > of science provide. 

“Teachers of applied scientific subjects will be 
grateful to the president of tlie Royal Society 
for his declarations that the skilful teacher of 
students whose ultimate aim is to apply science 
in practice, can illustrate general principles 
adequateh’ while selecting facts and aspects wdiich 
have a permanent vocational value. Indeed, for 
the encouragement of the average student, it is 
important that the reality of this permanent 
value should be part of his faith. Without it 
he can never be an enthusiast for his calling. 
The preference for vocational training may well 
he based on the Anglo-Saxon preference for 
action rather than thought and for practice 
rather than theory, but it Is an attitude of mind 
having in it the seeds of certain dangers. Indeed, 
a distrust of th eor^' has sometimes kept Great 
Britain from being in the van of intellectual and 
not less of commercial progress, ” — (Xalifre, Ocb. 
12, p. 6U.) 

^ sH * 

Counting hy Eights. — In an interesting article 
published in the School Science and Mathematics 
(April 1934), E. M. Tingley. 221. North Cuvier 
Avenue. Oak Park, Illinois, U.S.A., has made 
a vigorous plea for calculating by eights, not by 
fens. Humanity has been adopting the metric 
.system for over eight centuries. " Illr. Tingley 
considers that the base eight is more natural. 
W e have two eyes and two hands ; we prefer to 
double or halve things. “Halves of things are 
much easier to comprehend than thirds or fifths, 
because halves are simpler and fewer. Therefore 
we should also use measures and an arithmetic 
base containing only even factors to treat the 
preferred even divisions. Eight gives the best 
even scale or base for this arithmetic.” The 
decimal counting and calculating scale contains 
the odd hves,^ and it is said, calculation based on 
fifths and thirds is troublesome. 

The question is a very serious one, and to 
discard a. sy.stem which has been in vogue ever 
since the^ present method of writing numbers was 
devised (750 A.D.) in preference to a new system, 
it is necessary to have convincing psychological 
proof. The psychologists should measure our 
preferences towards the two systems and declare 
which of them is more natural and simpler to 
comprehend. 

* * sje 

Synthetic Rubber. — A proclamation has recenHv 
been is.sued by Herr Hitler to the effect, that 

s the problem of producing .s\Tithetic rubber 
be^ regarded as definitely .solved, the 
••he first factory in Germany for this 
be begun.” Thus to the 
synthetic productions of 
''e more has been added. 
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Rubber is one of the cheape.st and mo.sb plentiful 
of raw materials, and attempts are not wautiug 
for cheapening it further by systematic work 
on the plantations and in the factory. The 
German chemists at the Interssen Oemeinschaft 
have now succeeded in supplanting rubber by 
an artificial product and further developments 
are awaited. 

:|s -A-. 

Real Silk Industry. — So much is being written 
and spoken about the artificial silk industry, 
that an impression is gaining gToniid that tin* 
real silk industry is doomed to extinction. An 
article appearing in a recent number of Chemiral 
Age (Oct. 12th, 1935) by A. T. Hall, on veal silk, 
however, serves to give a scientific ])icture of the 
real position. 

For many purposes, pure silk cannot b(‘. re- 
placed by rayon and indeed in some lines, “i)uiv 
silk is ousting rayon.” Thus in the hose iucliisiry, 
pure silk is becoming increasingly ]>opuliU\ 
Rayon becomes much dearer in the fortri. of lint* 
yarns, while the price of fine pare silk yaiais is 
not much different from that of coarser yvirns. 

Ill the actual processing, the degiimming of 
.silk has attracted considerable attention at the 
hands of the research chemist. Hericin is I-Im? 
gum which cements together the raw silk tli retails 
which when taken from tlie cocoon are liavsh, 
lustreless and coloured, while possessing stnuigth. 
Sericin can be removed by aqueous solutions of 
alkalies and in recent years, sodium silicate is 
being used extensively together with soluble 
.sulphonated oils. Hegumming gives soft, lustrous 
silk, which is almost colourless. Tdiere are 
actually three sericins, distinguished as sevieiu A, 
sericin B and sericin O. Scricin B is a Vi‘ry 
valuable compound as it posscjssos excolhuit 
dispersive and penetrating properties wh icii 
become effective when degumraing liquor is ii.sed 
to assist in the dyeing of silk yarns. 

5!^ J|c - a : 

Coal Tlydrogenation Petrol Plant. — The opening 
of the petrol plant by Mr. Ramsay MacDonald on 
the 15th October at the Billingham Works of the 
Imperial Chemical Industries,^' Ltd, lias brought 
to a practical commencement an enterprise wiiich 
marks a revolution in fuel tecimology. Tln^ 
plant is the first in the w^orld for the hydrogenation 
of bituminous coal. The process, due to Prof. 
F. K. R. Bergius, consists essentially in hydi-oge- 
nating raw coal cleansed to less than 21 per cent, 
of ash and ground up to a paste w^itli oil to gi ve a 
50 per cent, coal-in-oil paste. This is inji-cted 
into converters against the w^orking pressure of 
2o0 atm. and mixed wdth hydrogen. Tlie mixtiu'e 
is heated up bo 450° C. and the hydrogenation 
takes place at a temperature of 450° C. an<l 250 
atm. pressure. A small heavy oil fraction oont.airx- 
ing the unconverted coal (about 5 per cent, bv 
weight) and ash separates and is treated for oil 
mcovery, the coke residue being used as a fuel. 
The major part of the coal is transformed into 
lighter oils which are separated and distilled into 
heavy oil, middle oil and petrol. Heavy oil is 
further hydrogenated to give middle oil and 
petrol. The middle oil is hydrogenated again 
in vapour phase converters, in which the vapor- 
ized light oil and hydrogen are passed over a 
solid catalyst. The crude vapour phase product 
IS distilled, the re.sidual middle oil being separated 
from petrol and treated again^ The whole 
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of the coal is thus transformed into small con- 
sumable solid residue, gas and petrol. 

The hydrogenation of coal is a self-contained 
process as the only raw materials used are coal 
and water, and if desired petrol can. be the sole 
end product. Conditions can, however, be 
arranged to give fuel oil, diesel oil, petrol and 
liquefiable hydrocarbon gases such as propane 
and butane. The company started w'ork on 
hydrogenation in 1927, and since that date has 
spent over a million x^ounds over research on that 
one subject, and in 1980-31, a small plant was 
installed for treating 15 tons of coal per day. 
The present output is 400 tons of petrol i^er day 
representing a total annual output of 45,000,000 
gallons, forming only 4 per cent, of the country’s 
consumption of petrol. The production, for 
a long time to come, may be in the nature of a 
supplement rat}.ier than a principal source, but 
still fj’om this and other plants that might be 
erected in due course, there is reasonable chance 
of this supplement in(?reasing in quantity. 4 
tons of coal are required to produce about a ton 
of petrol. 

^ ^ ^ 

Arctic Exploraiion . — An extra strong wooden 
ship wliose ultimate duty will be to become 
frozen in Arctic ice and drop into ice fields with 
high latitudes will be completed early in 1937. 
Professor Wiese, the Soviet exxolorer, has an- 
nounced, that in general, the design of the ship 
will form that of Pram used for similar duty by 
the Nansen expedition to tlie Arctic in 1803-96. 
The chief object of the exx^edition which will 
use the new ship will be a thorough study of the 
deep x:>arts of the Arctic basin which are covered 
the year round with ice crust so thick that the 
strongest ice breakers cannot it. — (Science, 

1935,^82, No. 2127, Siippl., pp. 14.) 

5!S =1! 

British Industries Fair, 1936. — The next British 
Industries Fair will be held in London from 
February 17th to Februar3^ 2Sth, 1936. Informa- 
tion regarding the Fair can be obtained from the 
High Commissioner for India, India House, Ald- 
wych, London, W.C. 2. 

* t- 

Chemical Research in China . — “The rapid 
grow til in the amount of chemical research, both 
pure and applied, in China during the last decade, 
is phenomenal. Research institutes are springing 
up everywhere, and a genuine effort is being 
made to give experience in research as an integral 
]>arb of the training of every IJniversity Science 
graduate. Attention is being continually de- 
voted towards the scientific study of the old 
cliemical industries which flourished in ancient 
China. The British Boxer Indemnity Fund, for 
example, is supporting research at Yenching 
University aiming to improve the pottery industry 
of Peng-Cheng. Shansi. At Nankai University 
and the Golden Sea Research Institute, projects 
of a similar nature are being undertaken. Spe- 
cialists on rural economics are stressing for 
China, improvement and further development 
in the village industries. — (Ind. Eng. Chem., 
News Edition, 1935, 13, 358.) 

sit * * 

Consequent to the retirement of Uiwan Bahadur 
Sir T. Yijayaraghavacharya, the following officia- 
ting arrangements have been made from 26th 
October 1935 : — 
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Mr. B. C. Burt, Vice-Chairman of the Imperial 
Council of Agricultural Research. 

Dr. F. J. F. Shaw, Agricultural Expert to the 
Imperial Council of Agricultural Research. 

Rao Bahadur B. Viswa Nath, Director, Imperial 
Agricultural Institute, Pusa, in. addition to 
his duties as Imperial Agricultural Chemist. 

si: JK si: 

Dr. S. K. Mitra, Professor of Physics, Univer- 
sity College of Science, Calcutta, has x;)roceeded 
to Europe on a Travelling Fellowship under the 
Calcutta University, for the purpose of studying 
the recent developments in wireless and television. 

si: si: si: 

Dr. S. N. Chakra varthy, and Messrs. K. S. 
Venkataramani and Ramaswamy Siv^an have 
been declared elected by the vSenate to the 
Syndicate of the Annamaiai University. 

si: Si: s|: 

It is understood that the Senate of McGill 
University of Canada has sent felicitations to its 
oldest graduate — Dr. Giiffith Evans of Bangor 
(Wales), who recently celebrated his 100th 
birthday. Dr. Evans took his M.D. Degree at 
McGill in 1864. 

S|« sis >|s 

Ndhle Lauriate^hip for — Chernistrv : Pro- 

fessor Joliot aud Mauame Curie- Joliot. Physics*. 
Professor James Cliadwick. Physiology and 
Medicine : Professor Hans Spemann. 

sit sje 'Jfi 

Cornell TJniversiUj . — A gift has recently been 

made to the University by Dr. L. H. 'Bailey, 
Professor Emeritus of Agriculture, and Mrs. Bailey 
of one of the most extensive herb.ariums in this 
country. This collection comprises over 125,000 
mounted herbarium sheets, esx')ecially rich in 
cultivated material, and there are also included 
in the gift 4,000 technical books related to horti- 
culture and botany, thousands of photographs, 
working equipment, etc., the buildings which 
house the collection, and about 0.25 acre of land. 
In accepting the gift the University nas authorized 
the establishment of an administrative unit in 
the College of Agriculture to be known as the 
Liberty Hyde Bailey Hortorium. This will be 
under tlie direct supervision of a staff member 
and with a full-time curator and an advisory 
board consisting of the supervisor, the curator, 
representatives of the major fields of plant 
science, and two members at large. One or more 
graduate fellowships to be known as the Liberty 
Hyde Bailey Botanical Fellowsliix^s will also be 
established. — {E.r.perhnent Station Record, Vol. 73, 
No. 2.) 

5l: * 

Bibliography of Soil Science, Fertilizers and 
General Agronomy, 1931-34. — The Imperial 
Bureau of Soil Science has recently published 
this bibliogra.phy consisting of over 6,000 re- 
ferences to papers, bulletins and reports published 
throughout the world in the years 1931-34, and 
dealing with pure and applied soil science. The 
volume contains (1) an index to the decimal 
classification, (2) an alphabetical cross index to 
every subject on which the papers listed have 
been written, (3) an author index containing 
over 4,000 names, and (4) a list of abbreviations 
used, and the full titles and places of issue (w’here 
known) of 800 journals, etc., from which the 
references in the bibliography have been taken. 
The bibliography containing 504 pages, is bound 
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in cloth, and is priced 25s. net, and can be obtained 
post free, from the Imperial Bureau of Soil Science, 
Harpenden, Herts, England. 

:i: =!= 

The hidian Physico-Mathesimtical Journ.uh Sep- 
tember 1935. — The number of represendatUyns of a 
large number as a Sum of n non-negative nth. 
powers : By S. Chowla. The following theorem is 
proved: For a fixed value of n, r;/, ;; (N)4=0(l ) Le., 
for an arbitrary value of A, we can find infinitely 
many values of N sucli that (N)>A. The 

symbol r^, n (N) denotes the number of repre- 
sentations of N as a sum of s nth powers ^O. 

:]c :1: 

The Mathematics Student, June 1035. — (1) On 
G-Funciions in General : — By Hans Baj (hipta. 
In pre\dous papers, Mr. Gupta has studied some 
properties of G (??, r) where 

11 

(x + l) (.r+2)....U- + ?/)= Ev, (M,r] 

0 

In the present paper, the author attempts a 
general definition for the function G (.r, p) for 
all values of .t, p being a positive integer ^ 1 
and mentions that his results have been useful 
in a p)aper of his on “Ward’s Numbers” under 
publication. 

(2) Focal lines of a Cone touching four given 
concurrent planes: By A. A. Krishnaswami 
Ayyangar, 

If the planes are parallel to the faces of a teti‘a- 
hedron, the author proves that the focal lines arc 
parallel to the axes of circular cylinders circum- 
scribing the tetrahedron. 

The theorem is the outcome of Mr. V. Rama- 
swamy Aiyars paper on “Circular cylinders 
circumscribing a tetrahedron ” in Math. Student, 
Vol. II, No. 3. 

A few corollaries are added. 

C. N. 8. 

5l: 

Messrs. Chapmayi and Hall. — We liave been 
informed that Messrs. Chapman and Hall, the 
well-known publishers of General Scientific and 
Technical books, have been appointed sole agents 
for the British Empire, for the Chemtoa.l C.italog 
Co., of New York, from 1st November 1031. 
This news will be welcomed by all, particularly 
chemists, in all parts of India, as they are thereby 
enabled to obtain the Yolumes direct from Messrs. 
Chapman <fe Hall, Ltd., 11, Henrietta Street, 
Coven b Garden, Ijondon, W.C. 2. 

A fun list of the books of the Chemical Cata- 
logue Company h<ave been prepared and can be 
obtained from Messrs. Chapman & Hall, lAd., 
Jjondon. 

> 1 : -. 1 : 

Recent Publications. — Edward Arnold & Co., 
London : — 

Forensic ^ Chemistry, and Scientific Criminal 
Investigation, by A. Lucas, o.b.e., p.i.c. 

The Structure of the Alps, by Leon W. Collet, D.sc. 

The Oyster, and the Oyster Fishery, by J. H. 
Orton. 

* 5iJ 

ndian Lac Cess Committee. — The attention 
s is drawn to an advertisement 
is issue of the Journal, inviting 
\e post of Director, Indian Lac 
amkum, R-anchi — Salary 


Rs. 1 ,250-50--l,500. Last day for ax)plicatioii-« 
1 Lth December 1935. 


?!: >l! 

A)inouncernents. 


Krusadai Biological Station . — The foIlowiiiL' 
scale of fees will be levied from post-graduatisani 
\md.cu*-g!‘aduate student parties from Colleges aid 
1 Universities for services rendered by the Krusadai 
•Biological Station in connection wifcli the collofj. 
tion and study of marine fauna and flora 


1. Post-graduate workers 

such a.s M.A. and 
M.Sc. students, and 
1 ^ 1 ‘ofessors doing re- 
searcli. 

2. If n.(l<n*-grad nates wlio 

come for collection 
of .s])ecimens. 


3. The Professors who 
accompany the under- 
graduates that do not 
(lo researcli of their 
own. 

a: ;I; 


Rupee one per day t.ii 
blie first three days 
and annas oighf 
day for the siibsi- 
quent days of hall. 

Anmas eight per day 
for the first tlu'-.v 
days and annas I'niir 
per day for t!u? snii- 
sequent days of liali, 


Do. 

;I- 


Discu.ssions at the Indore Meeting of the Imlhtn 
Scioicc Congress . — The following discuss ion.s 
whicli will be held during the meeting of Hit 
Indian Science Congress at Inrlore in ,himiai\ 
n<.‘xt, are announced in advance in order to riialih 
tlio.se who nia,y wish to take part to havr an 
opportunity of preparing their remarks. Tin 
following joint discussions have been arran^^cd: - 

Agriculture and Medical Sections, “The Making' 
of Hum us and Its Application” ; 

Chemistry and .Physics Sectwis, “Tlie Structua 
of Molecules” ; 

Medical and Physiology Sections, “ The Prolilrtii 
of Nutrition in India” ; and 

Botany and Zoology Sections, “The Thadiiigof 
Biology in Secondary Schools”. 

Tlio following discussions, confined to fiind'' 
sections, liave also been arranged : — 

Chemistry Section, “The Scope of Proparuiioii 
of .Fine Cliemicals in India”, and “The 
tion of Molasses” ; 

Geology and Geography Section, “The Classilir.r 
tion of the Archaean Rocks of India” : 

Botany Section, “Tlic MyxophyceaP’, “Saltahu:! 
in Artificial Cultures of Fungi”, “Tlie vStamlai# 
sation of the Yernacular Names of Indian Plants’', 
“ Cliromosome Morphology and Polyploidy”, and 
“The Imyiortance of Anatomy and Taxonomy’’. 

Jl; )!c >|s 

We acknowledge with thanks the receipt of tlr; 
following : — 

“The Agricultural Gazette of New SnutJi 
Wales,” Yol. XLVI, Pt. 1.0, Oct. 1935. 

“Transactions of the Faraday Society,” WI. 
XXXI, Pt. 10, Oct. 1935. 

“Journal of Agricultural Researcli,” Vol h. 
No. 2. ^ 

“Journal of A.gricultiire and livestock in 
India,” Vol. V, Pt. V, Sept. 1935. 

“The Journal of the Royal Society of Ads*' 
A^ol. LXXXIII, Nos. 4323-4326, 

“Indian Journal of Agricultural Science,” vol 
5, Pt. IV, August 1935, 
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‘'Biochemical Journal,” Vol. 29, No. 9, Sept. 
1835. 

“American Journal of Botany,” Vol. 22, 
No. 8, Oct. 1935. 

“The Journal of Institute of Brewing,” Vol. XLT, 
(Now Series, Vol. XXXII), No. 10, Oct. 1935. 

“CanadL-in Journal of Research,” Vol. 13, 
No. 3, Sections A and C. 

“Chemical Age,” Vol. 33, Nos. 848-851. 

“Berichte der Deutschen Chemischen Cresell- 
schaft,” Vol. 68, No. 10. 

“Experimental Station Record,” Vol. 13, No. 3, 
Sept. 1935. 

“Indian Forester,” Vol. LXI, No. 11, Nov. 1935. 

“Forschungen und Fortschritte,” Vol. 11, 
Nos. 28-30. 

“Bulletin of the Geological Institution of the 
University of Upsala,” Vol. 22, 1930; Vol. 23, 19.32. 

“The Quarterly Journal of the Geological, 
Mining and Metallurgical Society of India,” 
Vol. 7, No. 2, June 1935. 

“Indian Phvsio-Mathematical Journal,” Vol. 
6, No. 2, Sept. 1935. 

“The Review of Applied Mycology,” Vol. 11, 
Ft. 1, Jan. 1935. (Issued by the Imperial Myco- 
logical Institute.) 

“ Nederlandsch Tiidschrift Voor Natuurkunde,” 
Tweede .Taargang, Nummer 7. 

“Mathematics Student,” Vol. Ill, No. 2, 
June 1935. 

“Medico-Surgical Suggestions, ” Vol. 4, No. 9, 
Sept. 1935. 

“Indian Meteorological T)epa-rtment vScientihc 
Notes,” Vol. VI, No. 65. “The Thermal Structure 
of the Upper Air over a Depression during the 
Indian South-West Monsoon.” By N. Ix. Sur. 


“Nature,” Vol. 136, Nos. 3439-3442. 

“Journal of the American Museum of Natural 
History,” Vol. 36, No. 3, Oct. 1935. 

“The Journal of Nutrition,” Vol. 10, No. 3. 
“Acta Phytogeographica Succica” : — 

II. Der See Fiolon und Seine Vegetation, 
von Sven Thunmark. 

III. 1. Life-forms of Terrestrial Flowering 

Plants I. By G. Einar Du Rietz. 

IV. Om Den Vildvaxande Skogsalmens 

Raser Och Deras Utbredniing 1 
Nordvasteuropa, av Bertil Lindquist. 

V. Vegetation of the Pacific Coast Bogs of 
North America. By Hugo Osvald. 
“The Journal of Chemical Physics,” Vol. 3, 
No. 10, Oct. 1935. 

“Indian Journal of Physics,” Vol. 9, Pt. VI, 
and Proceedings of the Indian Association for the 
Cultivation of Science, Vol. 18, Pt. VI, Sept. 1935. 
“Science Progress,” Vol. 30, No. 118, Oct. 1935. 
“Science and Culture,” Vol. I, No. 6, Nov. 
19.35. 

“United States Department of Commerce: 
Journal of Research of the National Bureau of 
Standards,” Vol. 15, Nos. 1 and 2, July and 
August 1935. 

“The Indian Trade Journal,” Vol. CXIX- 
Nos. 1529-1533. 


Catalogue!?. 

“Hilger Catalogue G. Astronomical Spectro- 
graphs and Spectroscopes,” (Messrs. Adam Flilger 
Ltd., London.) 


“Some Mathematicians I Have Met.”* 


[Prof. Born x^refaced his remarks by saying 
that he was not a professional mathematician 
and was grateful for being asked to talk 
not a mathematical problem, but on a general 
subject. He proceeded to classify the many 
mathematicians he had met as falling under 
the three generations of teachers, colleagues 
or friends, amd pupils.] 

■pE CALLING his early days at Breslau where he 
attended courses of lectures on Philosophy, 
Chemistry, Physics, Astronomy, Economics and 
I.awq he mentioned the profound impression 
created by his astronomical studies and by the 
old Observatory of his College, the instruments 
going back to the times of Wallenstein and his 
astrologers, the most modern being a meridian 
instrument of Bessel (about 1800). In Mathe- 
matics his teachers were Rosanes from whom 
was acquired the first clear idea of mathemati- 
cal infinity and the technicxue of matrix calculus 
whicli stood in such good stead, later on, for 
the development of quantum mechanics ; and 
Tjondon, the father of F. London who is now 
well known to physicists by his work in collabora- 
tion with Heitler on the theory of valency. 

And then at Heidelberg with Kcenigsberger, the 
biographer of Jacobi and Helmholtz. Koenigs- 


* Summary of a lecture delivered by Prof. Dr. Max 
Born before the Central College Mathematical Society, 
Bangalore, October 193^, 


berger was an Anti-Kant and an Empiricist who 
even maintained that the formula {a -j- h)-==^ 
a--\-2ah + h- could be derived only from experi- 
ence ! The methods of differential geometry 
were acquired here and it was mentioned how 
these good old methods came in handy quite 
recently for the new held theory, when Weier- 
strass’ results on minimal surfaces were suggested 
to Pryce in connection with his work on the two 
dimensional electrostatic case. 

It w^as next at Zurich that he met for the 
first time a brilliant modern iriathematician 
Hurwitz, a friend of Minkowski and Hilbert. 
Hurwitz, so w^ell known by the “ Hurwitz- Courant” 
of the yellow series of volumes, was a most inspir- 
ing lecturer too. 

xVnd at last Gottingen ! Of whom else at 
Gottingen should he talk first if not of Hilbert 
who is, by common consent, the doyen of pre.sent- 
day mathematicians ? Prof. Born spoke at 
length about his distinguished teacher, of his 
stimulating lectures, his mathematical w^ork, his 
influence on his students and his personality. 
He recalled a hiking excursion to an old ruined 
town Plesse with Minkowski, Hilbert and Caratheo- 
dory during which he mustered .sufficient courage 
to approach Hilbert and ask him why he studied 
Mathem.^tics. The answer, so characteristic of 
Hilbert, was that he had chosen this subject 
because he had a bad memory ! Hilbert’s lectures 
in the class-room left the ^"eatest impressigp 
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on his hearers and iiad the quality of everlasting 
stimulation. He would set out to devise in the 
class-room new and better proofs of tlieorems, 
invent new theorems and if unsuccessful return 
the next day with beautiful results which have 
been the admiration of the mathematical world. 
His mathematical activity could be classified into 
six periods: (1) Numbers, (2) Invariants, (3) 
Axioms of Geometry, (4) Integral Equations, (5) 
General Relativity and (C)) Mathematical I^ogic. 
Hilbert laid the gneatest stress on rigour and 
logical foundations and on the meaning of pure 
thinking independent of content. He was per- 
haps not endowed with the gift of_ physical 
insight commensurate with his genius in niathe- 
matics and he never felt quite happy in his rela- 
tions with physicists as evidenced by his quarrel 
with Pringsheim. Talking about his personality 
Prof. Born -called it strange and likened it to a 
crystal with sharp edges. People did not under- 
stand him. tl is thinking never went the smooth 
path of everybody’s opinion, but was absolutely 
independent and unconventional. He had a 
sharp tongue and was not always what one would 
call a nice feUow, but he was faithful and good to 
his friends. He took great interest in politics 
where, as in everything else, he went his own way 
and liked to shock people hy his opinions, which 
were always well founded. Even when he changed 
from extreme pacifism in which he believed 
during the war into a conservative attitude 
dudng the socialistic revolution, he had good 
reasons for doing so. 

Talking next about Klein, the contrast between 
Hilbert and Klein was pointed out. Klein 
disliked in his lectures rigorous methods and 
preferred to give the constructive ideas of mathe- 
matics. Having undergone a breakdown in 
health on account of overwork in trying to keep 
ahead of Poincare, he assumed the role of an 
educationist and took great interest in presiding 
over mathematical societies and in reforming 
methods of mathematical teaching. A very 
amusing incident was narrated of how Klein 
went on discussing, at one of the meetings of 
the Mathematical Society a Dutch book on 
“Placke Krommen” and talked at length about 
the theory of surfaces until at last it was pointed 
by one of the audience that “Flacke Krommen” 
did not mean “Krumme Elachen” but “Ebene 
Kurven” ! 

Then came IMinkowski who was attached to 
Hilbert in the most intimate friendship. Min- 
kowski delivered brilliant lectures on Geometry 
and other topics. His actual original contribu- 
tions to relativity have perhaps not been so far 
appreciated properly. It was during the semi- 
nars on electrodynamics conducted by Hilbert 
and Minkowski that the latter v/as developing 
his four-dimensional world theory when Einstein’s 
paper appeared and it can be 'safely said that 
Minkowski’s work was done quite independently. 
Prof. Born mentioned that his own first paper 
in Breslau was on relativity, viz., on hyperbolic 
motion which caught Minkowski’s notice who 
asked the author of the paper to be a lecturer 
at Gottingen. 

Last hut not least among the giants of Gottin- 
gen was the brilliant Carl Runge, the applied 
— spectroscopist, who it was 
of. Born into modern physics, 
are of the mathematical life 
days was the Thursday 


afternoon walk of Klein, Hilbert, Minkowski and 
Runge, A separation of this company was 
effected by the sudden death of Miiikow.sti 
from appendicitis and on this occasion Hilbcit 
delivered his famous memorial speech on Min- 
kowski. In this connection it is interesting tj 
know that in Hilbert’s estimation Cant nr, 
Minkowski and Iladamard, three Jews, wriv 
among the first order mathematicians. 

Minkowski’s successor in Gottingen was 
Landau, well knoAvn for his brilliant work on 
the analytical theory of numbers and many 
other subjects. 

Passing on next to his friends and colleaguos. 
Prof. Born mentioned in tlie former category 
the names of E. Schmidt (Berlin) known for liis 
work on integral equations and potential tlieory 
Caratheodory of real variables and variaMous, 
Zermelo of Mengenlehre. Ilerglotz, Max Abraliam 
and others. When talking of Koebe, an iiiciilont 
that happened at Rome Avhen the International 
Mathematics Congress met there, was narrated nf 
how when looking at the celebrated paintings uf 
Michael Angelo in the Sixtina Gliapel, Ivoehe burst 
out on the ephemeral nature of -works of ait 
of this type as contrasted with his iimforniisatiDii 
theorems which would stand for all time Thin' 
was how he acquired his nickname of “ Ivun^t* 
macen.” The other lecturers at Gottingen won 
H ermann Weyl famous for his group tlicmry, 
Hecke, Toeplitz, Courant and Emmy Nmthrr. 
who has died recently in America. A.t lier funeral 
A\^eyl said in his commemoration spoecli, (liat 
she* is considered as the greatest Avoinan inatlK- 
matician known in the history of science, great oi 
even than the famous Sonja KowaleAv.ski. 

The associations Avith Planck and Einstein at 
Berlin in war time were next touched upon. It 
was unfortunate that Einstein should liavc gfit 
mixed up in politics with his strong tendeiuh*' 
towards p>acifism, liberal doctrines and socialism. 
This led to the unfortunate conflict with Lenani 
and Stark. Einstein’s scientific AA*ork could h 
divided into two periods — the physical and tin- 
later mathematical period of which the first 
seems to be far more fruitful. 

Talking in general terms, Prof. Born said that 
as a rule the physicists he luad met aat-i'c iiioiv 
“normal” and therefore less interesting than Iht* 
mathematicians. An exception, hoAA'ever, was lln* 
case of Ehrenfest who was a strange character. 
He Avas a true cosmopolitan, born in Yimiiia. 
educated partly in Germany, thoroughly 
matised in Russia, and at last Professor at 
Leiden in Holland. He was a man of mfeits* 
feeling with a great capacity for pure and clear 
thinking. His house was bare Avithout any 
furniture and a wall of it served as visitor’s 
book whereon could be found the names of all 
great men who visited him ! Freedom from 
tradition was a passion with him. He got liis 
meals from public kitchens and never sent his 
children to school for their education. His 
Russian wife and his eldest daughter both AA^nt* 
called Tat j ana, but for distinguishing betAVtH'u 
them his friends used to style them (Tatjana) ami 
(Tatjana)' 1 He died under tragic circumstancr'S 
having committed suicide by shooting liinispli 
with a revolver ; this fatal step was the result of 
a deep depression Avhich overcame liim A'ery 
often when he found difficulties to keep step 
with the progress of' the younger generation of 
theoretical physi(?istst 
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A rapid survey was then made of the foreign 
niatheniaticians and theoretical physicists whom 
he had met. In referring to Niels and ITarald 
Bohr, he spoke of the former’s great gift of 
physical intuition and likened him to a magician 
who, though not much of a mathematician, 
could grasp the physical nspect of a problem 
immediately. Amongst the Dutch scientists the 
palm was given to Boren tx, a great leader of 
scientific activity and the President of the Solvay 
Congress. Lorentz’s lectures at Gottingen were 
then recalled. Reference was also made to 
Kramers, Ornstein and Broriwer. Brief mention 
was made of Poincare, lladamard, de Broglie 
and Bi-illouin in France, of Levi-Civita and 


Fermi in Italy, of Frenkel, Alexandrow and 
Fock in Russia, and of Moore, Birkhoff, Veblen, 
Wiener, Alexander, van Vleck (senior and junior) 
in America. Amongst the English mathema- 
ticians and physicists he had met, Prof. Born 
talked about Hardy, Bittlewood, Darwin, Fowler 
and Dirac. About the silent Dirac, Professor at 
Cambridge, mention was made of the ‘unit’ 
invented by his friends, viz.^ 1 Dirac = I 'word 
per hour ! 

In the last category of his pupils, Prof. Born 
spoke about Pauli, tleisenberg, .Iordan, ITund, 
Dirac, Fermi and v. Neumann 'v^'hose book on 
quantum mechanics was considered to go deepest 
into the subject. B. S. M. 


What are Cosmic Rays ? 


is w^ell known that X-Rays and the radiations 
^ emanating from the radioactive substances 
ionise air so that it becomes a conductor for the 
flow of electricity. It was found at the end of 
the nineteenth centiiry tliat air possesses a 
residual ionisation (after all the contributions to 
ionisation from radioactive sources were taken 
into consideration or suppressed). This result 
did not seem surprising at first as the residual 
ionisation was attributed to the defects of the 
instruments or to the presence of minute quanti- 
ties of radioactive substances, too minute to be 
detected. It was subsequently found that the 
phenomenon of the residual ionisation disappeared 
in deep mines, had an altitude effect and possessed 
many other peculiarities. Hess, Kolhorster, 
Bei'gwitz and Gockel found that the phenomenon 
depended on th^ altitude. Balloons provided 
with automatic arrangements for recording ionisa- 
tion were used in the earlier experiments. In 
a recent flight, Piccard flew to a height of 16 
kilometers and recorded an ionisation as great as 
200 ions per c.c. per second in the upper atmos- 
])b.epe. These facts support the view that 
the residxial ionisation is genuine. 

The radiations emanating from radioactive 
substances responsible for tfie ionisation of the 
air are a-rays consisting of a-particles whose 
penetrating power is small, )3-rays consisting 
of very liigh velocity eleebrons of a moderate 
X:)enetrating power and y-rays which are electro- 
magnetic in nature with a very high frequency. 
It is natural to think that the primary radiation 
responsible for the residual ionisation of the 
atmosphere is due to some extreme form of either 
/S-rays or y-rays. There is one school of thought, 
led by Professor A. H. Compton, who interpret 
the residual ionisation as due to very high velocity 
electrons like those of the extreme form of j8-rays, 
pouring like a rain on the earth from the outer 
space. There is another school of thought led 
by Professor R. A. Millikan, who hold the opinion 
that the primary radiation responsible for the 
residual ionisation is elecbi?omagnetic in nature 
like the extreme form of high frequency y-rays. 
Apart from the divergence of the opinions held 
by the physicists, the phenomenon of the residual 
ionisation seems to be certainly connected with 
some processes occurring in the outer space or 
with . causes not at all understood in Modern 
Physics. The radiations responsible for the 
residufil jonisatiop. of the atmosphere haye beep 


called the cosmic rays. It is important to realise 
that for observing the phenomenon, it is necessary 
to debeefc a very feeble ionisation of the air amount- 
ing in the average to a few ions, say 1 to 2 per c.c. 
per sec. at the sea level. 

In 1929, Regener reported that the phenomenon 
of residual ionisation could be observed in I.ake 
Constance even at depths of 750 feet below the 
surface and found that the relation between the 
intensity of ionisation and depth could be 
represented by an exponential function ; a similar 
relation also exists in the case of y-rays. 
Regener considered that the primary radiation 
as in the case of y-rays is electromagnetic in 
nature. This view has found support by the 
work of Millikan, and his collaborators. Millikan 
considers that practically all the residual ionisa- 
tion is due to electrons (positive and negative) 
rather than to other heavier nuclei ; that about 
80 to 90 per cent, of the ionisation is due to the 
secondary electron rays produced within the 
atmosphere by the incoming pliotons and elec- 
trons ; that there is no evidence that anywhere 
on the earth more than 2 per cent, of the ionisa- 
tion found at sea level is due directly to the incom- 
ing electrons which is responsible for the latitude 
and the East- West variation of the intensity of 
the ionisation ; that the earth’s magnetic field 
separates the incoming secondary electrons with 
low energy from those with high energy, allowing 
the former to concentrate near the poles and the 
latter, which have an excess of positive electrons, 
to concentrate at the equator and that the greater 
part of the ionisation of our atmosphere is due 
to photons with an energy of the order of 200 
million electron-volts. In the year 1929, Bothe 
and Kolhorster, by employing a double Geiger 
counter arrangement so arranged that the ordinary 
radioactive radiations could not discharge both 
the counters simultaneously, adduced evidence to 
show that the cosmic rays consist of high velocity 
electrons. Bothe and Kolhorster found no varia- 
tion of the intensity of ionisation with respect to 
the latitude between Hamburg and Spitzbergen, 
while Clay had found a decrease of the intensity 
of ionisation near the Equator in his geographic 
investigation of the cosmic ray intensity between 
Holland and Java. The extensive geographic 
study of tlie ionisation intensity organised by 
Professor A. H. Compton in several parts of 
the world have however shown that there is 
a genuine geomagnetic latitude effect, au East- 
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West effect and an altitude effect. These results 
can be very well interpreted according to the 
theory of the motion of electrons round a magnetic 
doublet (earth being considered as a magnetic 
doublet), a theory first enunciated by C. 8t</»rmer 
of Norway, who interprets the origin and forms 
of aurora-hurealis and the same theory has been 
extended by Lemaitre and Vallarta to interpret 
the asymmetric distribution of cosmic ray inten- 
sity on the basis of the corpuscular hypothesis. 
The investigations of the Italian school led by 
Rossi gave similar evidence for the existence of 
the asymmetry. Johnson’s investigations on the 
distribution of the cosmic ray intensity support 
the corpuscular hypothesis and suggest that the 
corpuscles should consist exclusively of positrons. 
Clav has, recently, come to the conclusion that 
the primary radiation is of corpuscular nature, 
consisting of electrons, positive and negative, 
with energy 1-200 million electron-volts, and 
that this corpuscular radiation produces ultra- 
gamma photon radiations with energy lO'-lO^o 
e-volts. This produces secondary corpuscular 
radiation wdth 10^-10^ e-volts, which in turn 
produces gamma radiation with energy 10=^-10‘ 
e-volts, which finally produces the corpuscular 
radiation with energy amounting to 10* e-volts. 

Skobelzyn, Anderson and their co-workers 
and also Blacket and Ochialini have obtained 
beautiful photographs of ^ the showers of the 
corpuscular tracts in the Wilson Chamber. These 
showers are the paths of tlie secondary particles 
(diverging generally from a point in the material 


enclosing the Chamber. Many other aspects ui 
these sliowers have been examined by ot)it.r 
investigators. 

The question of the fluctuations in the intensity 
of cosmic radiation, has attracted a good dca! 
of attention. In the year 1927, iloffnuiim 
discovered the occurrence of sudden bursts df 
ionisation at certain times. This phenomeiuiii 
was disputed by the wmrkers of the MilUkaii 
school who attributed it to the discliarge of tla* 
battery in the instrument employed for recordiii': 
tlie ionisation. Swann and Compton liavo shown 
that Hoffmann’s observation was not clue U\ 
the battery, and more recently Hoffmann inis 
shown that the phenomenon is genuine and i.s 
really fundamental. Dr. and Mrs. Montgnnu'iy 
investigated the dependence of the TloffiUiuiii 
Strosse on the altitude and on the thiek'n(‘ss u\ 
the material of the ionisation cljamber. Wlan 
the number of the ions are of the orrler -oXltT, 
the rate of occurrence of the bursts at Swarih- 
more (hi m.) was 0.4 per hour while it w^as 2(ii) 
per hour at Pike’s Peak (4300 m.). When tlir 
number of ions is greater, of the order KoxH) 
they found no appreciable difference in the 
frequency of occurrence betw^een Swarthinoic 
and Pike’s Peak. They also found that tlu' 
bursts increased with the thickness of the sliicdt 
ing. Tims this new kind of very i^enetratim; 
radiation, coming in from outside, po.ssessfs 
many new and interesting ijroperties. 

N. S. N. 


Academies and Societies. 

Indian Academy of Sciences : 


October SECTION A. — S. M. Shah: 

On Inequalities Satisfied by Ceriahi Arithmetical 
Funciioyis IT. D. D. Ivosambi : An Affine Cal- 
culus of Variations. S. R, Savur : A Simple Test 
of Value of a Particular Period in Forecasting. 
S. Bhagavantaivi : Boia.tional Raman Scattering 
in Benzene. — Results with a high dispersion 
spectrograph confirm those obtained hitherto 
with low dispersion instruments. Tlie observa- 
tions of Sirkar and Maiti are not confirmed. 
S. Ra:ma Swaimy : X-Ray Ayialysis of the Structure 
of Iridescent Shells. — Part II. — The Haliotidce. 
— There is a preferred orientation of the a and b 
axes witli a large error in the orientation. 
W. M. Vaidya : The Flame Spectra of Some 
Aromatic Compoimds. — The bands attributed to 
HCO are found to occur. The hypothesis of 
direct incorporation of the O2 molecule explains 
the spectroscopic observations better than that 
of successive formation of hydroxyl groups. 
D. S. SUBBARAMAIYA : Light Scattering in Gold 
Sols in Relation to Particle Size and Shape . — In 
all the sols examined the shapes of the particles 
are far from being spherical. K. L. Ramaswamy : 
Dielectric Coeffi.cients of Volatile Compounds of 
Fluorine and Boron. — The moments of CP4, 
NP3, (CPoN)^, B^Hfi and BaHjHfj have been 
determined in the vapour state, and their struc- 
tures discussed. Bawa Kaetar Singh and 
I. Mahanti : The Physical Identity of Enantiomers. 
— Pari I.— Rotatory dispersion of Z-Borneol, 
^enantiomeric camphors, camphoric acjdsy sodium 


camphorates, cam^^lioric anhydrides, ami eanii)li(H- 
imides. S. Chowla : .4 Remarkable Properly nj 
the ''Singular Series’" in Warinifs ProbJon uiul 
Its Relatimi to Hypothesis K of Hardy and Litih'^ 
wood. T. A. Vahid Y atsD K. C. Pandya : Thp 
Condensation of Aldehydes with Alalonic. Acid in 
the Presence of Organic Bases. — Part IV. 'riii* 
Condensation of Piperonal. 0. V. Raman a.n’h 
N. S. Nagendra Nath : The Diffraction of Litihl 
by High Frequency Sound Waves. — Part I. — \ 
theory of the phenomenon is developcwl and Hit- 
calculations interpret the experimental itsuKs 
of Bar in a very gratifying manner. C. V. Hamax 
& N. S. Nagkedra Nath : The Diffraction of Lighi 
by Sound Waves of H igh Frequency. — Part II.— 
The new theory is extended to the case when tin- 
light beam is incident at an angle to tlie soiiiid 
wave fronts. Tin? results explain the vai*iati{)Ji.< 
of the intensity among the various orders notici-il 
by Debye and Sear.s for changes in the angle itf 
incidence. 

October 1935. SECTION B.— K. Ramtah ant 
S. Ramanujam : Chlorophyll Deficiencies in Ida 
(Oryza sativa). — Nine types of Mendelian chlorti* 
phyll deficiences consisting of both uiiicolonml 
and variegated forms have been described aiid 
their inlieritance discussed. Some of these like 
the ‘‘zebra-marked,” hitescent, and certain varie 
gated forms are recorded for the first time in 
rice. N. L. Sharma and S. Purkayastha : Tk 
Heavy Minerals of the " Erinpura’^ Granite and 
Microyranite of Dantg State (N. Gufrat). — Twenty 
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specimens of granite and six of microgranite from 
the main exposures of the “Erinx^ura” rocks 
have been analysed from their heavy minerals. 
M. E AMO DAK AN AND M. SRINIVASAN : Ascorhic 
Acid {Vitamin C) Content of Some Indian Plant 
M aterials .--The ascorbic acid contents of a 
number of indigenous materials have 

been tabulated. The Indian goosebeia-y gives 
the highest reducing value by the Tillmann-Ifarris 
technique among the materials examined (See 
Carr. Sci., 1035, 3, 353). B. N. Singh : The 
Correlation hetween Life Duration and Respiratory 
Phenomena. — The study of the respiratory index 
of sliort-lived and long-lived plants has revealed 
characteristic differences between the two classes 
of plants. In the short-lived plants, the index 


decreases for an early x')hase of the fourth cycle, 
the rate of fall becoming more pronounced before 
the initiation of the reproductive organs. In the 
long-lived plants, on the other hand, the rate 
is more or less steady and shows a stop only 
towards the end of the growth cycle. J. Dayad : 
Studies on the Trematode Parasites of Indian Fishes 
/.--A New Trematode, Manor choir ema taahree 
n. sp. from a Fresh Water Fish, Pseudeutropius 
taakree, from Lucknow. — A trematode of the 
family Ileterophyidae found as an adult in the 
intestine of a ilsh {Pseudeutropius taal'ree) has 
been described. S. B. Kausik : The Life-History 
of Lobelia trigona Roxh. i.eith Special Reference to 
the Nutrition of the Emhryo-Sac. — The nutritive 
mechanism of the embryo-sac has been described. 


University and Educational Intelligence. 


Annamalai University ; 

1. The Founders Day. — The vSixth Founder’s 
Day was celebrated on the 12th October, 1935, 
under the presidency of the Bight Hon’ble V. S. 
Srinivasa Sastri, P.a, c.H., ix.d., Vice-Chancellor 
of the University. Captain M. Abdul Hamid, 
M.A. (Oxon.), Princixial, Government Mohamme- 
dan College, Madras, delivered the Address. 

2. Convocation. — On the 31st October, 1935, 
the Fifth Convocation of the University for 
conferring degrees, diplomas and titles was Iield 
when His Excellency Lord Erskine, g.c.i.e.. 
Governor of Madras and CJliancellor of the Uni- 
versity, presided. Sir Mirza M. Ismail, Kt., 
O.B.E., Dewan of Mysore, delivered the Address 
to the graduates. 103 candidates were pre- 
sented at the Convocation besides 41 who took 
their degrees and titles in absentia. 

An ordinary meeting of the Senate was held 
on the same day at 3 p.m. The following resolu- 
tions moved by Mr. G. Srinivasa Ayyar were 
adopted : — 

i. The Senate recommends that a Bureau of 
Information of careers for graduates be 
ox)ened at the University to provide 
facilities for the employment of the 
grad nates . 

ii. The Senate resolves that an official register 
of the graduates of the University be 
maintained and revised every year to 
give particulars of their address, em- 
ployment and achievements. 

The Senate also approved of the x^P^T^osal of 
the Syndicate to institute for a. x'^eidocl of 3 years 
a teaching post in the grade of a lecturer for the 
Department of English, in view of the large 
number of students admitted this year and the 
additional w^ork entailed thereby. 

3. Special Lectures. — On the invitation by the 
Syndicate, the following persons delivered courses 
of special lectures during October, 1935 ; — 

Dr. H. Parameswaran — 3 lectures on “Vacuum 
Technology.” Prof. P. Sambamurthy — 4 lec- 
tures on “South Indian Music,” with an 
Orchestral Concert on the 2nd November. 

4. TJbrary. — The University Library has been 
re-organised with a view to making it more useful 
to the staff and students. Provision has been 
made for a spacious readin^--r6om and arrange- 
ments have been made^fof the Library to work 


from 7 A.M. to 7 p.m. on all days of the week 
including Sundays. 

5. Inter- Collegiate Debate. — Under tlie aus- 
pices of the University Union, an inter-collegiate 
debate was held on the 19th October in which 
representatives of the Madras Colleges (Presidency, 
Christian, Pachaiyax^pah’s and ijoyola) partici- 
pated. The subject of the debate was : 

“Tliat Science can achieve the moral well- 
being of humanity more effectively than 
religion.” 

Messrs. C. Jagannathachari of the Annamalai 
University and Iv. Bangachari of the Christian 
College, Madras, \verc adjudged the best speakers 
and awarded a x^Hze each. 

Under the ausx'iices of the Sanskrit Society, 
M. B. By. K. Balasubrahmanya Ayyar Avl., 
B.A.,B.D., Madras, delivered the Inaugural Address. 
The occasion was availed of to have the portrait 
of Mahamahopadhyaya Vidyavachaspabi S. 
Kux^puswami Sastriar, m.a., i.e.s. (Retd.), Pro- 
fessor of Sanskrit and Comparative Philology, 
Presidency College, Madras, unveiled by the 
Vice-Chancellor. 

6. Talks on Popular Subjects. — A system by 
which a member of the Staft gives a talk to the 
students every week or a fortnight on a subject 
of x)opular interest, was inaugurated in September 
last by the Vice-Chancellor. 

The following menibers of the Staff gave talks 
on the following topics : 

The Vice-Chancellor: on “The Italo-Abyssi- 
nian dispute.” 

Prof. M. S. Sundaram : on “The Far East.” 

Mr. V. B. Viramani : on “The Sanctions.” 

7. Elections. — The Elections to the several 
University authorities that are now being re- 
constituted are in progress and the new bodies 
will function from 6th December 1935. 

Andhra University : 

The following candidates have been exualified to 
receive the degrees noted below : — 

Doctor of Philosophy : A. Veerabhadra Bao, M.A. 
Title of Thesis-: ‘ ‘ Studies on Baman Effect. ” 
I. V. Bailhakrishna Bao. Title of Thesis : 
‘ ‘Sirrhosis of the liver in Northern Circars. ” 
Master of Science : Mr. D. S, N. Murti, b.a. Title 
of Thesis ; “ Isomerism in Organic Chemistry.” 
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La Spectroscopic Appliquee. Bat P- Swings. 

(Paris: Hermami et Cie, 1935 •. Pp. 188. 

Price 15 fr. Paper Cover. 

The most important practical application 
of spectroscopy is to be found in the analysis 
of the chemical constitution of the source 
of radiation and has had spectacular success 
in giving information about the heavenly 
bodies. "The more mundane question of the 
determination of the chemical constitution 
of different chemicals, alloys or minerals is 
no less successfully attacked by the methods 
of spectroscopy. Its greatest utility is due 
to the fact that constituents present in very 
minute quantities can be detected and the 
amount of the substance required for the 
analysis is also small. Local examination 
of intrusions in a metal, etc., is another 
domain where spectroscopic methods are 
supreme. Though qualitative analysis has 
been known to be a commonplace applica- 
tion for a long time, it is only recently that 
methods of quantitative analysis have been 
giving reliable resuUs. tlowaclays, however, 
many industrial laboratories employ speclro- 
analytical methods on account of their 
sensitiveness, rapidity and small demand 
on the amount of substance necessary. The 
book under review has been written by one 
who has made contributions to the study of 
band spectra. It is an admirable i-esume of 
the methods of qualitative and quantitative 
spectro -analysis. The most recent researches 
have been taken into consideration and the 
practice made quite clear by definite in- 
structions. Tlie rationale of the methods, 
their advantages, fields of application and 
limits of error have been well discussed so 
that a careful choice of the most suitable 
technique in any case will he easy for 
one who seriously studies the hook. The 
discussions and instructions are always brief 
but clear and to the point. A number of 
tables not given in the book would he re- 
quired in practice but the bibliography in 
the book makes it quite easy to hnd the 
required information. Applications to Bio- 
logy and Medical Jurisprudence are touched 
upon and in the end a very brief summary 
of the theory underlying the unravelling of 
atomic and molecular spectra is given. With 
occasional reference to the larger treatises 
mentioned in the text, the volume will 
serve as an admirable handbook for the 
-pectroscopist . 

T. S. S. 


Optical Rotatory Power. By Professor T. 

Martin Lowry, c.b.e., m.a., d.sc., f.k.s. 

(Text Books of Physical OheinistryJ 

(Longmans, Green & Co., Ltd, London, 

blew York and Toronto.) 1935, Pp. xiii-l- 

483. 305. net. 

Professor Lowry and all clieinists 
interested in optical rotatory power m 
to be congratulated on the appearance of 
this excellent book. It is a landmark in 
the study of optical activity, and is a reeoid 
of work and progress in polarimetry, extend- 
ing over a period of 120 years, from the 
original discovery of the optical rotatory 
power of Quartz by Biot in Paris (1813) In 
the recent theoretical work of Max Born in 
Cambridge, which has at last provided an 
adequate physical basis for the interpretation 
of one of the most difficult of optical plieno- 
mena. 

Part I, Ilistorical and General, besides 
describing the pioneer work of Biot and 
Fresnel, includes the epoch-making researc lies 
of Pasteur on Molecular Dissymmetry ns 
well as those of Le Bel and Van’t iloll, 
which provided a firm foundation for the 
Science of Stereochemistry. This section 
also records the work of Pope and Worner. 
On the physical side, an account is given of 
Biot’s Law of Inverse Squares, with 113 
subsequent modifications culmhiating in the 
well-known formula of Driide, wliiidt 
suffices to express the rotatory (lispGrsi(ni 
of transparent media of all kinds widi 
remarkable piecision. Cotton’s discovery 
in absorbing optically-active media of the 
twin phenomena of circular dichroism and 
of anomalous rotatory dispersion is also 
included. One of the most important 
phenomena of optical activity, namely, the 
Asymmetric Syntliesis is also treated. The 
successful experiments of Freudenberg, Iviilin 
and Braun in realising for the hrst time, the 
preparation of an optically active compouml 
under the influence of circularly polariscMl 
light is dependent on the utilisation of 
Cotton’s discovery of circular dichroism. 
Just as Wohler’s synthesis of urea shook the 
belief in the old vital force theory of the 
preparation of organic compounds, so, liy 
the artificial making of a one-sided optically 
active substance in excess, a farther advauee 
is made on the road linking organic with 
inorganic^hathre. The significance of these 
results is enormous*, they show that in 
principle no vital force is necessary for the 
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production of optically active compounds 
and thus refiifce Japp’s dictum that ^Hhe 
absolute origin of compounds of one-sided 
asymmetry to be found in the living world 
is a mystery as profound as the absolute 
oi-igin of life itself.” The section closes 
with an account of Magnetic Rotatory Power 
and its application to studies of the chemical 
constitution of oiganic compounds. It is to 
be regretted that a very important and 
puzzling plienomenon of ' optical activity, 
tlie Walden Inversion, is left out 
and it is lioped that this omission will be 
rectified in a second edition of the book. 

Part II, Polarimetry, is a very complete 
record of the development of polarimetric 
apparatus for the measurement of rotatory 
dispersion in tlie visible, ultra-violet and 
in the infra-red regions of the spectrum. 
The last chapter in this section is 
devoted to the measurement of circular 
dichroism, the significance of which is 
already pointed out in tlie foregoing 
paragraph. This section will doubtless be 
found very useful to workers in this field of 
optical investigations. 

Part III, Special Cases, records the 
application of polarimetric methods to the 
study of the following substances : quartz, 
aniyl alcohol, i.s‘o- valeric acid, tartaric acid, 
malic acid, lactic acid, sugars, camphor, 
borneol, nicotine, and some of Werner’s 
coloured co-ordination compounds. This 
section also treats of a number of important 
problems of general interest, e.g., Hudson’s 

iso-j'otation rules ”, tlie phenomenon of 
muta-rotation, discovered by Dubrunfaut in 
181(), anomalous rotatory dispersion and 
circular dichroism. The author lias drawn 
largely from data published by himself and 
his students*. 

Part IV, Tlieoretical Considerations, gives 
an account of optical rotatory power of 
crystals, ^Miquid crystals” and solutions. 
This section is, however, devoted mainly to 
recent work on rotatory dispersion in 
transparent and absorbing media with a 
view to express the magnitude of their 
optical activity by means of mathematical 
equations. Kuhn, Gray, de Mallemann and 
Boys have attempted to co-relate optical 
activity with other optical and chemical 
properties of a substance by using different 
methods. Boys finds a rather simple expres- 
sion for the rotatory power, which contains 
nothing else but the refractivities and the 
effective radii of the chemical groups in- 
volved. This theory cannot explain the fact 


that a strong absorption band may make a 
very small contribution to the optical 
activity and vice versa. The real theory of 
optical rotatory power may be found by 
the mathematician, but is concealed from 
the chemist, in the papers of Born ” says 
Prof. Lowry, who recognised that four 
coupled electrons are required to produce 
optical rotatory power.” A survey of 
Born’s theory is included. 

The book is well printed and illustrated. 
The number of mistakes is indeed very small 
in a book which contains so much matter. 

Bawa Kartae- Singh. 


Elementary Electricity and Magnetism. By 
jST. Robert W. Hutchinson, m.bc. (Univer- 
sity Tutorial Press, Ltd., London.) Pp. 475. 
Price 6/6. 

In this excellent volume Mr. Hutchinson 
has set forth with great lucidity the elements 
of Magnetism, Static and Current Electricity. 
Within less than 500 pages of large print, 
the author has provided a wealth of theore- 
tical and practical information that will 
more than cover the average Inter- 
mediate syllabus in India. In addition — 
and this constitutes the greater value of the 
book — he has brought the matter right up 
to the minute almost, by including brief 
but simple and clear accounts of the latest 
developments, in theory and 'practice, of 
physical science. The student of science 
as well as the ‘'man in the street” hears so 
much about these developments that his 
curiosity is naturally aroused. In this book 
he can learn a good bit about X-rays, Wire- 
less, Atomic theory. Transmutation of the 
elements, Radio-activity and even Tele- 
vision ! 

There are innumerable text-books for 
those who desire to learn just what is needed 
for examination purposes but here is a 
work w'hich must be read by all students — 
if only for the stimulation of that curiosity 
which has been the foundation of most great 
discoveries in the past. 

P. A. M. 


Notes on Organic Chemistry. By P. Francis, 
ph.i)., I). sc., F.i.e. (E. Arnold & Co., 
London, 193e5.) Pp. 518. Printed on one 
side. Price 12s. 6d. 

These notes have been written for the 
advanced students in the Honours Schools 
with a fairly sound background of organic 
chemistry. 

In the Introductory portion such diverse 
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subjects as Theories of Eadicals, Concepts of 
Valency, Isomerism, Ilise, Growth and 
Development of Stereochemistr 3 ^, Strain 
Theory, Tautomerism, Apxdications of Pliysi- 
cal Methods to problems of Organic Chemistry, 
etc., have been dealt with in the space of 
42 pages printed on one side. One cannot 
help feeling that the treatment is cursory and 
the value of the work is greatly diminished 
by absence of references to the original 
papers of . the authors cited. For examyde, 
the subject of Infra-red Spectroscopy is 
dismissed in five lines without any reference 
even to the outstanding papers on the 
subject. It is doubtful if sucli treatment 
would serve any purpose except in merely 
informing the reader that Infra-red Spectro- 
scopy is one of the methods used in the deter- 
mination of the configuration of the molecule. 
Similarly the important subject of dipole 
moments does not receive any better con- 
sideration. 

The book is badly revised as numerous 
serious errors of formulation occur through- 
out. It is pa-Tticularly noticeable in Clvap)ter 
II wliere the formula^ on p. 66 under 27, on 
p. 82 under IT, on j). B4 under 21 and under 
III, on p. 86 under 23 are but examples of 
many similar errors. 

The reviewer had some difficulty in under- 
standing the logic of the arrangement of the 
subjects. It seems that a mass of facts are 
grouped to.gether without a definite plan. 
Perhaps some consolation is to hefoundin the 
fact that the book is intended to be nothing 
more than mere IS'otes — a vade mecum for an 
as|)iring organic chemist. 

The author has not often been successful 
in stimulating the interest of his readers. 
For example, under phenyl hydrazine (j). 496), 
the three reactions that ax>pealed to him 
are {a) the indole condensation, (h) pyrazolone 
formation, and (e) reducing action of 
phenyl liydrazine. The indole condensation 
is dismissed with the statement, p. 498 : 
“To a certain extent the reaction is general 
although its mechanism is not clear”. F'o 
references, of course, are given to Pobinson's 
work on the mechanism of indole formation 
or Eeddelin’s work. 

FTotwithstanding the defects, the book 
contains a lot of useful information which 
.would be of help if the reader finds out 
the proper references Iiimself and makes 
notes .of them in the alternate blank pages 
provided. 

- The Chapter on additive reactions of 
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unsaturated compounds gives a useful sum- t 
mary of the recent work on the subject. 

One wishes “The Diene synthesis” had - 
been a little more fully dealt with altlioiigli 
the account given is excellent, in many ways. | 
The book would be serviceable to the ? 
advanced students of chemistry. It is hoped 
that in the second edition the 
wmuld be better corrected and references to 
the original papers would be given wiiere 
necessary. 

J. E. P. 


Introduction to Vertebrate Embryology, Py 

Waldo Shumway, Ph.n. (John Wileys lS: 

Sons, Inc. New York, 1935.) Pp. xii-f390. 

Price 205. net. 

The III edition of W. Shumway’s Introdiie- 
tlon to Vertebrate Embryology j is an addition 
to the literature in the field of Fjnibryology . 
As the author rightly xmints out .Embiyology 
is not an easy subject, for the student must 
possess a capacity to imagine the changing 
conditions of the embry^o and thus.' mentally 
reconstruct a three-dimensional picture of 
the embryo from stage to stage. The book is 
divided into five parts and each part contains 
a large number of chapters and each cliax^ter 
concludes wdth a concise siimmary and a 
list of the more important reference pax3ers. 
Part I, besides giving a brief account oC 
the genesis of the study^ of Embryology, also 
describes the life histories of chordates like 
Amphioxus, Frog, Chick and Man in a 
very elementary way'. The next two 
chapters deal with early’’ Embryology and 
Organogeny. In Chapter lY on Cliromo- 
somes and Genes, brief descrix)tions are 
given of the Sex chromosomes, Linkage, Cross- 
ing over, Chromosomal aberrations, etc. 
Embryonic form and extra embryonic struc- 
tures is the subject-matter of Chapter Vi. 
How the form of the body is to a large 
extent governed by the shax^e of the gastriila 
as well as the extra embryonic structures 
is described. In describing the yolksac, 
it is said (p. 136) tha^t “In other mammals 
(Fig. 68) the endoderm grows comiDletcdy^ 
around the interior of the troph oblast and 
forms a larger yolk-sac.” How about the 
yolksac informs like Cavia where the distal 
wall is absent ? It may be noted here that 
Fig. 6 refers to a sagittal section through early 
gastrula of ingeon. We feel that the author 
should have described iu greater detail the 
formation of amnion in mammals and dis- 
cussed the nature of the amniotic cavity in 
forms like guinea pig and Primates. On 
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p. 1-1-1 ill a short paragraph on the Allantois 
of man and other mammals,” the autlior 
points out tliat “In most of the mammals 
there is a well-developed allantois, arising 
like tliat of the chick. . . . bnt the human 
allantois is rudimentary.” A knowledge of 
comparative embryology tells us that no 
doubt the allantois arises as in chick and 
is well developed in mammals, but certainly 
as a rule in Primates (including man), it is 
rudimentary. A serious nnstake is com- 
mitted by the author in the paragraph on 
''The Placenta'’ (p. 145). Tt is sa^id that 
"Tn Perameles (Fig. 93 P>), an allantoic hemi- 
placenta is formed by the union of the 
allantoic sac with the trophoblast. Where 
this hemiplacenta touches the mucosa the 
epithelium of the latter thickens and is 
invaded by maternal capillaries. The tropho- 
blast is said to be resorbed so that the 
capillaries of the allantois come into intimate 
connection with those of the uterus.” When 
we say that the "epithelium of the latter 
thickens” it obviously gives us an idea 
that tl\e cells increase in size and thickness, 
but really the cells become syncytial and 
again, the trophoblast is never resorbed, 
for it unites to form a large syncytial layer 
with the uterine mucosa. The next chapter 
on Experimental Embryology is interesting. 
The wudl-known rule that development is 
epigenetic is stressed : and given a suitable 
inheritance of genes and a favourable environ- 
ment, it is noted that development proceeds 
normally. Development ceases due to over- 
dosage of Ultra-violet light. X-rays or 
radium (unanations. A reference is also 
made to the works of Muller in describing the 
influence of agencies like X-rays, etc., on the 
rate of mutation of Drosophihj genes. 
Part TV dealing with the anatomy of verte- 
brate embryos like Frog, Cluck and Pig, 
assists the student in identifying parts 
easily. A good account of the various 
methods used in embryological studies for 
preparing slides by the ordinary and 
celloidin methods, reconstruction are clearly 
described in Part Y. A glossary of nearly 
15 pages is also given. 

The get-up of the book is excellent and 
the book should find a place in the library 
of every embryologist. 

E. 


Forest Research in India, 1933-34. (Manager 
of Publications, Delhi.) Parts T and II. 
A perusal of this booklet makes interesting 
reading both to the layman and to the 


scientist. Part I which deals with the 
Forest Eesearch Institute, Dehra Dun, is 
of more genercol interest and gives one an 
insight into the progress being made from 
year to year in the more technical aspects 
of Forestry. Further advances are recorded 
in Silviculture, particularly with regard to 
Sal, in statistical methods, in Botany, 
Mycology and on the economic side. 

The study of "Spike” in Sandal has reached 
a stage when certain definite results can be 
confidently expected and it is therefore all 
the more regrettable that the experiments 
have had to be closed dowm for lack of 
support from the Madras Government. 
Interesting and conclusive results have been 
reached with experiments in sleeper season- 
ing and stacking, and a new and improved 
method of kiln-seasoning has been perfected. 
In this connection it is interesting to note 
that Deodar sleepers in the Punjab are to be 
treated with a w^ood preservative before use 
while, on the other hand, the soft-wood 
sleeper treating plant in Assam has been 
closed dowm for lack of supx)ort from the 
Railways concerned : this latter must mean 
a heavy blow to the marketing of the Upper 
Assam soft-woods. A heartening feature, 
ho^vever, is that soft-wood veneers from this 
area are gradually establishing themslves, 
particularly in tlie tea-trade. A notable 
achievement on the side of wood-preserva- 
tion, has been the patenting by Dr. Kamesam 
of the "Ascu” process : a logical development 
of the Falkamesam process, by W'diich both 
Arsenic and Copper are "fixed” in the wood. 
This will mean a considerable reduction in 
the cost of preservation with an increased 
degree of protection, although a supplemen- 
tary impregnation with oil, to prevent split- 
ting, will apparently be necessary. The 
technique for testing w^ood-preservatives has 
also been considerably improved upon mark- 
ing a distinct advance on the old "grave- 
yard” methods. Investigations into pulp- 
manufacture have also been continued with 
satisfactory resulcs. 

Turning to the Provinces, w^e find an 
extension in the Andamans of the new 
method of naturally regenerating mixed 
deciduous forests by removal of the cover 
from below upw'ards. 

Assam is making steady progress in the 
regeneration of Sal, in spite of the inroads 
of Eupatorinm and it is becoming increasingly 
the suspicion of some foresters there that 
the presence of grass is not absolutely 
necessary for the production of regeneration, 
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and that the latter would appear to be largely 
dependent on certain soil-factors. The work- 
ing plan for the Evergreen forests of Upper 
Assam has been brought practically to a 
stand-still by the closure of the soft-wood 
sleeper-treating plant. 

Bengal continues to experiment with the 
regeneration of Garjan (Dip. Spp.) and Sal ; 
the latter continues to be the main problem 
in Bihar and Orissa and the U. P. In 
Burma stump-p]aiitiiig of teak and the in- 
fluence of the origin of teak seed on growth 
and quality continue to demand attention, 
while in the 0. P. the new systems of cop- 
picing adopted in place of the selecrion and 
improYement systems have not produced 
entirely satisfactory results in the best 
teak forests. In Madras teak again is the 
species receiving most: attention, and valuable 
results appear to have been obtained in 
planting and tending. In the Punjab Blue 
Pine regeneration continues to be difficult, 
while the Sal problem in the U. P. remains 
at a stand-still. 


Coloured Plates of the Birds of Ceylon. By 
G. M. Henry. With a short description 
of each bird by W. E. Wait, c.m.g., m.a., 
F.Z.S., ETC. Part IV. Ifi coloured plates. 
(Published bv the Cej^lon Government, 
1935.) Price \£l-.lC-0. 

There is a Chinese proverb wldch says that 
a single picture is worth more than "lO, 000 
words. Nowhere is its application truer than 
in the case of bird study in India, for one 
of onr greatest handicaps is the paucity or 
almost complete lack of good illustrations 
of Indian birds. Not that we have a ple- 
thora of bird books ; indeed the very opposite 
is the case, but without pictures bird books 
would be of little use to the beginner or the 
layman. Pictures to be really '"helpful must 
be coloured, and pictures to be coloured are 
necessarily costly, and to come back to our 
starting i^oint in this vicious circle, it is the 
costliness of colour printing that has so 
retarded the publication of popular bird 
books in this country -and acted as dead 
weight against the advancement of thi.s 
fascinating study. 

An effort has indeed been made in recent 
years to overcome, this drawback, and the 
beautifully illustrated books on the Game 
Birds of the Indian Empire by Stuart Baker 
and the set of 5 wall charts depicting about 
200 species of the common birds of this 
country, published at great expense and 
considerable financial risk by the Bombay 


Natural History Hoerety, and the Pojtitk- 
Handbook of Indian Birds ])y Hiigli Whistlii 
are the foremost examples. 

Under the circumstances tliose coloiiivii 
plates of the Birds of Ceylon ar<‘ more lliiii; 
welcome, and the Government of Ceylon is U 
be (*nngratulated not only upon its (‘ntiapris* 
in undertaking their public:! tion, but utn 
upon its discovcTy of an artist of the acfOKi- 
plishnients of Mr. G. M. Ileiiry, an assist an' 
in the Colombo Museum. It is not evny 
artist, however masterful lie may be, v/liociii 
give a pleasing, accurate and lifelike rt'iiilo 
ing of a bird unless he is at the same t iimc 
naturalist and thorougidy familiar with iii^ 
subjects in life. Mi\ Henry obviously ruin 
bines in himself botli tliesc' atfrihules, uhn 
the plates which are the result of tii;- 
combination are a real pleasure to bCmli 

In artistic merit, Part IV whicli is imv. 
before us, fully maintains the Jiigli staiidnni 
set by its predecessors. It contains h' 
plates, seven of which de])i<d' Passtshn 
species, the remaining nine illustratiiiL’ 
various non-Passerine forms. 

It is perhaps unfortiinak‘. (Ijat: wliik 
illustrating both the male ami the 
of the Ceylon Bed-vented Bulbul, a s])(Mh^ 
in which the sexes do not dllTen^ at all in 
colouration, only the male of the (Vylmi 
Magpie Robin should liave been shown, hi 
the Indian race of tliis bird the black u|i|n‘i 
parts of the male are ashy-brown in tin- 
female, wliile the black in his low(U’ pliimuL^i 
is replaced in the female by asliy-gri^y. In 
the Ceylon race the female is darker 
both above and b(dow and someliiiic> 
indeed so dark tliat the correct sca 
can only be d(d'.er mined by {lisseclittii. 
Normally, however, there is suni('i(‘nt di- 
morphism to have justified an illustratidii, 
We notice that Mr. Wait has atteiiqrted li» 
supply this deficiency in his letter-jjress. 

Sundry minor defects of undue ac.centua- 
tion of certain colours or vice versa are nioru 
or less inevitable in printing of this kind — for 
example there is too much blue in the liud 
of the female Orange Miu.ivet — but on iJic 
whole the reproduction of the plates is 
commendable. 

The short descriptions of the birds hy Mr. 
W. E. Wait, to whose well-known Mamm 
of the Birds of Ceylon these plates ..e- 
meant to be supplementary, touch upon tkr 
salient points in the distribufciou and habits 
of each species, but in our opinion measinr* 
ments given in inches and such irritatiig 
decimals as for example, are an 
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^iXachroiiism that, is thoroughl^^ inexcusable 
a modern work even of a popnlar-am- 
^' •ientific nature. We cannot lielp thinking 
the present work suffers appreciably 
1'^ scientific value from the adoption of the 
^'^ch as the unit of measure rather than the 
^orc rational and universally accepted 
^Willimeter. 

Tlie ultimate scope of the work is unknown 
-we do not know how many further parts 
expect. We can only hope, however, that 
We may still look forward to mahy more of 
^r. Henry's beautiful drawings and tliat the 
C^eylon Government will continue its useful 
^•^xxd munifteent work of sponsoring a publi- 
cation, which, by the very nature of its 
sumptuousness, the^?' cannot perhaps look 
"Upon as likelv to prove a financial success. 

S. A. A. 


Biochemical and Allied Research in India, 1934. 

(Published by the Society of Biological 

Chemists, India. Bangalore Press, 1935.) 

Pp. 107. Price Ee. 1. 

The Society of Biological Chemists, 
Xndia, has just issued its annual publication 
^biochemical and Allied Research in India, 
1-9:34. At the moment, this publication is 
the only one of its kind in giving us, at least 
in parf, a measure of the cliemical research 
carried out annually in this country. We 
wish that other Societies will emulate this 
example in publishing such annual reports 
in other branches of chemistry as well. For 
tliis purpose, the birth of the National 
Institute of Sciences and the Indian Academy 
of Sciences is a very happy augury. 

In the present publication, the fifth in 
its series, the reviews on different aspects of 
1bio chemistry, written i^resumably by experts 
in the field, are exhaustive without being 
critical. This tendency on the part of the 
neviewer to he complete has resulted in a 
nepetition of themes. Thus the work on 
nutrition is dealt at length in three different 
sections, though there could he only one place 
for it. It is a little amusing to read about 
problems of fruit preservation being discussed 
in a section on animal husbandry. It was 
possible, as in the juevions years, to have 
presented the matter more systematically. 
CChe publication afforded the best opportunity 
t,o i:he Society of Biological Chemists 
i 30 have offered felicitations to its two sister- 
Societies — the Indian Society of Soil Science 
a^nd the Indian Physiological Society — started 
faring the year, 


Despite the best endeavour on the part 
of the reviewers to include every reference, 
a few have escaped notice. Being at the 
mercy of the belated foreign chemical 
abstracts for getting at Indian work, the 
authors of the review could not have done 
better. But there can be no extenuating 
circumstance for certain flagrant omissions, 
as, for instance, of the publications of the 
Indian Lac Eesearch Institute, Eanchi. 

The section on Agricultural Chemistry, 
wdiich could have started with acknowdedg- 
ments to tlie Imperial Council of Agricultural 
Eesearch for the researches sponsored by it 
during tlie year under review', rightly claims 
the largest space in the publication. The 
researches, discussed in this section, are 
those carried out in the various Government 
Agricultural Departments, including '‘quake- 
striken” Pusa, and in the Department of 
Biochemistry, Indian Institute of Science, 
Bangalore. A finding by the last-mentioned 
Department, of special interest to the farmer, 
is the value of oxidising agents as fertilisers, 
resulting in one instance in a phenomenal 
increase of one hundred per cent, in the yield 
of tomato. Whether this finding, now^ hav- 
ing only a cloistered virtue, is capable of 
wide application in agricultural practice, is 
a matter deserving the attention of some 
co-ordinating scientific body. On another 
page of this section is described the wmrk of 
Dhar and co-workers on the pboto-cbemical 
transformations in the soil wrought by 
metallic oxides, facilitating the oxidation 
of the organic constituents of the soil. 
Whether this is the cause of the phenomenon, 
of wiiieh the fertilising value mentioned 
above is the effect, is a question that an 
inquiring reader of the review is tempted 
to ask its author. 

As with agricultural chemistry, the work 
reported in other sections of the publication 
is that carried out mostly in the different 
Government Departments. These depart- 
mental researches, being planned to meet 
special needs, are necessarily limited in their 
scope. In relief, stands the section on 
‘"Enzymes”. The jjure biochemist will still 
miss in this avowedly biochemical review 
of India a chapter on general biochemistry 
devoted to problems of fundamental interest. 
It is- hoped that such a section, with the 
facilities and workers available in tlie 
country, will form the most conspicuous 
feature of the coming publications. 

A short sectional title on each page and 
a subject index at the end would have 
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greatly added to the usefulness of the puhlica- Coimbatore cane breeding station 
tion. ^ tlie guidance of Dr. Barber.' The wort 

M. SRiNTVASArr. Indian Sugar Cominittee (191D-2(I) 

contributions by Eao Bahadur Vti 

The Indian Sugar Industry. Lecture raman to our knowledge of cam* bn 
delivered by B C. Burt, c.i.e., m.b.e., have been mentioned, the latter in 
B.sc , I. AS., Expert Adviser, Imperial what great detail. 

Council of Agricultural Research, Journal The rest of the paper is devohd! 
of the Eoyal Society of Arts, 1935, development after the year 
83, 919. formation of the Imperial Council ni 

In a paper with the above title, E. C. Burt cultural Ecsearch in 1929, tlie Tarifi ■ 
has traced briefly the development of enquiry and the grant of pro tecti(Mi ii' 
sugar industry in India. The author has are all briefly described, 
pointed out that India can be regarded as The paper concludes witli a 
the original home of sugarcane and prior the effects of Biliar oartljqualu* n', 
to the grant of fiscal protection to Indian possible future of Indian Sugar Iik 
sugar industry, India was still in the anoma- followed by a critical diseiissiou. 
bus position of being at the same time the This paper on the whole is a godil: 
world’s secondlargest grower of cane and one of of the historical development of i! 
the greatest importers of manufactured sugar, sugar industry in India hut tlie mitt 
Within four years after protection the output not touched some of the main 
of factory sugar increased enormously and it is confronting the future of tlje iiidiisli , 
expected to meet the whole of Indian demand lias am])ly dealt with the iirogrcss m' 
shortly. Organised efforts at establishing the the agricultural side and desiiiln ; 
modernsugar industry in India date from the achievements of the Coimbaton- , 
year 1910. The work of Mr. Moreland in arrang- mental station in. improving the raw m,; 
ing for a demonstrative miniature vacuum Besides the very important prohlciin 
pan factory, the specific recommendations material, the problem of utilisiii‘ 4 ' 
of the Board of Agriculture in India and caily tlie by-products of the ih'. 
the Government’s prompt action on them especially molasses, is also looiiiiiiL’ 
have been outlined. The author then has Topics of such vital interest must kw- 
surveyed the progress made since 1911 and dealt with in the paper, 
has sketched the achievements of the (l.ii 
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Lucknow University Special Lectures— Sessani 1935 - 36 , 

PROGRAM.ME. *Dec. 21 and 22 , at C-30 r.w. I 

♦Not. 16 , at 6“30 p.m. Biology Theatre. “ Studios in Indian Liverworts,” Hy t, 

“Plant-Geographical Barriers.” By Dr. B. Pande, I)emoii.stratnr in Botany. 

Sahni, Profes.sor of Botany and Dean. Jan. 4 and 5 , 1930, at 0— 30 p.w. BioluLiy 'i 
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Elements.” By Mr. M. Raman Nayar, Lee- *Jan. 17 and 18, at 0-30 P.w. 
turer in Chemistry. “Tlie History of Helminthology.” Hy 
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By Dr. Wali Mohammad, Professor of “ Cultural Variation in Fungi.” By li;. 
Physics. Das Gupta, Reader in Botany. 

(♦These Lectures will be Illustrated.) 

Erratum. 

Vol. IV, Ho. 4, Octotter 1935. 

Page 267, Line 24 under Spiral Structure of Chromosoincs, Bead “ ... .tlie :■ 
stage the coils are fully stretched and during the later stage the threads divide. ” 
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The Zoological Survey of India. 

have read the triennial .report of the 
^ ^ Zoological Survey of India for the 
years 1932-35 with considerable interest. 
This document recently issued by the Direc- 
tor presents in a concise and readable form 
the principal activities in which the depart- 
mental officers were engaged during the 
period covered by the report, and also 
indicates how the curtailment of grants has 
affected the progress of investigations. The 
work of the Scientific Surveys and the 
knowledge which they advance" deserve the 
attention of governments and also of the 
public in greater measure than is generally 
accorded to them. The researches which 
they undertake are always of great intrinsic 
importance and frequently of real practical 
interest, but almost invariably, the value of 
scientific investigations is neither understood 
nor appreciated Scientific work in India 
suffers from lack of proper exponents who 
can interpret its significance and its bearing 
on the practical problems of life in the lan- 
gua.p of the people. Many of the discussions 
initiated in the Indian Legislative Chambers 
on important public affairs have a scientific 
background, and decisions reached have 
frequently no relation to the proper apprecia- 
tion of the development and the progress of 
science in its application to practical ends. 
It is needless to observe that the intelligent 
understanding and discussion of many 
administrative problems necessitates a fairly 
comprehen.sive knowledge of the scientific 
principles involved in their theoretical and 
pracitical aspects, and in their bearing on 
economics and politics as well as on social 
and legislative measures. 

One of the ways, in which the work of the 
Surveys can be brought prominently before 
the public, is to extend and co-ordinate the 
existing Scientific Surveys where such co- 
ordination is desirable, and to establish a 
Committee of Scientific Advice. If such a 
Committee is formed on a representative 
basis, it should accept the responsibility 
of promoting discussion in the Council 
Chambers of Federal India on scientific 
subjects in their application to economic 
policy and national well-being. It may be 
necessary to organise periodical addresses 
by scientific authorities to the principal 
political parties, and to assist government 
in all administrative measures and acts 
involving the application of modern scientific 
knowledge. An organisation occupying the 
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status and fulfilling the duties of the Parlia- 
mentary Science Committee in Great Britain 
is already overdue in India, and the sooner 
we;^ establish a definite link between Science 
and Government on the one hand, and Science 
and Society on the other, the sooner shall we 
secure the orderly progress of knowledge and 
the continuous improvement of the economic 
and social condition of the country. One of 
the most important truths which the Com- 
mittee will have to impress on the public and 
government will be that scientific depart- 
ments differ in their spirit and character 
from the administrative branches, and that 
investigations in the former should proceed 
uninterrupted by the fluctuations of financial 
assistance. Our civilisation lias progressed 
by the increasing exploitation of the re- 
sources of animate and inanimate nature, 
and the wealth of the world increases in 
proportion to such exploitation. The reason 
why the industrialists invest more money 
in scientific research when their income 
falls, is that they live in a competitive world. 
Starving the scientific departments virtually 
implies extinction of the industry concerned. 
But governments as producers of w^ealth 
have no competitors, and their attitude 
towards scientific research correspondingly 
differs. Like all industrial ’ organisations, 
government ought to find it more profitable 
to stimulate the means of earning increased 
revenue through scientific research, than 
to resort to the hackneyed policy of enhanc- 
ing taxes during the recurring periods of 
financial depression. It is this aspect of 
administrative policy that the Committee 
of Scientific Advice that we have proposed 
should inculcate in the mind of government 
and the public. Lentil the political parties 
realise the imperative necessity of the substi- 
tution of such a financial doctrine in the 
place of the one now pursued, Scientific 
Surveys are liable to inhibitions of grants. 

In the opening paragraph of the report the 
Director of the Zoological Survey observes 
that, as a consequence of the scheme of 
retrenchment applied to his department, 
the field investigations by the officers were 
greatly restricted, important research activi- 
ties curtailed and the staff reduced to a 
maintenance basis. However the achieve- 
ments of the Survey during the period 
reported, form an impressive record compar- 
able with any previous term not affected by 
financial stringency. This was rendered 
possible by the unstinted devotion to work 
already in progress, but there must, however, 


be a limit to the exertion of unrelieved energy 
and enthusiasm. The improvement in the 
financial position of the Government of India 
offers hope that the grants to the Zoological 
Survey will speedily be restored to the 
original scale, without which the arrears 
of work must continue to exist, and fresh 
investigations cannot be undertaken. That 
the work carried on in the Zoological Survey 
is of such importance as to be recognised 
abroad is evident from the fact that two of 
its officers, Dr. S. W. Kemp and Lt.-Col. 
E. B. Seymour Sewell, were selected to lead 
oceanographical expeditions sent out by 
Great Britain within the last ten years. Tlie 
wealth of research material and the facilities 
for investigation of practically every species 
of problem available in the Survey attract 
Zoologists from foreign countries, besides 
large numbers of research workers from the 
Indian Universities and other scientific insti- 
tutions. 

The main feature of scientific i)rogress is 
the close and steady co-operation between 
different groups of investigators, since the 
discoveries in any branch of science find 
ready application in apparently unrelated 
departments of knowledge. We have several 
research institutions in India equipped and 
maintained by government subsidies, and 
prevention of overlapping of effort and of 
duplication of expenditure is a problem 
worth consideration. In what directions and 
to what extent intimate co-operation can be 
secured so as to save expenditure, and to 
secure at the same time concentrated action, 
must be one of the duties of the Committee 
of Scientific Advice already suggested. There 
are several directions in which the economy 
of Government grant and of the effort of 
investigators could be effected. For instance 
quite a considerable volume of taxonomic 
work in erAomology is done at the different 
agricultural and forest research institutions in 
India, and also under the auspices of the 
Medical Eesearch Fund Association. It 
would be advantageous, and in certain 
respects even necessary,- to centralise this 
department of enquiry, as far as t)os.sible, 
at a single institution possessing the requisite 
laboratory and library facilities, and adequate 
reserve collections for comparative study. 
The experience and knowledge of the officers 
of the Survey and of the members of the 
subordinate staff when co-ordinated with 
those working in other research institutes 
should prove an invaluable implement for 
the elucidation of problems in which field 
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work forms the basis of all entomoloi»'ieal 
investigations. Extension of the Entomo- 
logical Section of the Zoological Survey of 
India would appear to meet all the demands, 
provided it gains affiliation and co-ordination 
of the work carried on in the different centres 
in such fields of investigation as co-operation 
would advance. Similarly for the more 
intense ichthyological research in India, tlie 
Fish Section of the Zoological Survey of 
India could be strengthened to considerable 
advantage, to which the lislieries departments 
in the provinces miglit contribute their 
experience and knowledge. We are not 
thinking of the centralisation of research, 
but only examining the possible advantages 
of creating a central body where problems 
in economic zoology could be investigated 
from a broader and comparative standpoint, 
and in the elucidation of which the provincial 
research institutes could honourably co- 
operate. What we want is research 
rapprochcmeiit. This is gradually being 
established by the Zoological Survey in 
undertaking detailed investigation in connec- 
tion with the shell fisheries in the iVndamans 
and their economic exploitation ; the identifi- 
cation of the animals of economic importance 
from the medical or sanitary point of view 
for the Calcutta School of Tropical Medicine, 
the Forest Eesearch Institute, Dehra Dim, 
the Imperial Institute of Veterinary Eesearch, 
Muktesar ; the identification of the human 
and animal remains excavated at Harappa, 
Mohenjo-daro and other chalcolithic sites in 
Sind, and the anthropological work connected 
with the last Census operations. On account 
of retrenchment, the survey officers have 
been assigned work which ought to be 
properly entrusted to the members of sub- 
ordinate staff, and if they are released from 
the routine business, they ought to be able 
to undertake considerably more useful investi- 
gations in addition to the legitimate duties 
connected with their respective office. 

The Zoological Survey of India is entrusted 
with the care and maintenance of the zoo- 
logical and ethnological galleries of the 
Museum which in their richness and variety 
have few parallels in the East. Lack of 
funds has affected this department quite as 
seriously as the other sections of the Survey. 
The official view of the Museum is that it is 
generally a place for the gratification of the 
eye, and the message of the exhibits is 
therefore permitted to remain sub-conscious. 
It is essentially an educational institution 
carefully devised for popular enlightenment. 


It is also a place of reference. Want of 
proper care and attention due to attenuated 
staff, and of periodical additions in a bright 
and attractive form which naturally implies 
expenditure- of money, must rob this section 
of the Zoological Survey of its power to 
instruct the visitors and of its usefulness to 
research students. In 1933, the Director 
of Zoological Survey wms able through the 
munificence of Dr. S. (k Law to organise 
an exhibit of storks in a replica of their 
natural surroundings, and other groups of 
animals can be exhibited similarly, provided 
sufficient funds are placed at the disposal 
of the authorities. In addition to increased 
grants from governments, the Museum of 
the Survey should have a large endowment 
without which further improvements become 
difficult. The Museum is a great national 
institution, the usefulness of which is capable 
of being extended by organising a series of 
popular lectures on scientific subjects. The 
presence of foreign scientists w'ho visit the 
Zoological Survey may be utilised for supple- 
menting the excellent resources which the 
institution already possesses for inaugurating 
the scheme of popular addresses in a manner 
similar to those organised by the Eoyal 
Institution of Science and Technology in 
South Kensington. 

The Zoological Survey is now under the 
direction of Indian scientists and in spite of 
the limitations imposed by retrenchment, 
they completed several important pieces of 
research, and started a large number of 
interesting investigations during the period 
under review. It seems to us that in addi- 
tion to laboratory and field investigations, 
special branches of research in experimental 
and economic zoology should be organised 
when funds become available. Ko institu- 
tion in India has such material resources and 
wealth of experience and knowledge for 
organising these new departments, as are 
possessed by the officers of the Survey, 
and the value of the results of such enquiries 
for promoting the material prosperity of the 
country must manifestly be multitudinous. 
It is true that the work of the Survey is 
increasing far too rapidly to be handled by 
the existing staff, and we should be reluctant 
to make proposals likely to add to their 
burden. The Zoological Survey is already 
engaged in important economic problems, 
but nevertheless the field of investigation is 
capable of enlargement. Our knowledge of 
economic ornithology and mammalogy of 
India is imperfect, and there are gaps in our 
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information regarding economic xiiscicultxire 
and entomology. From the triennial report 
of the Director, we understand that he has 
submitted to the Grovernment of India 
proposals for the extension of the department 
and increase of grants, and, in considering 
these proposals, we have no doubt that the 
authorities, while Indianising the services, 
will also provide them with the necessary 
means of maintaining their high standard of 
efficiency and traditional reijutation. 


Control of Drugs in India. 

^HE menace of drug adulteration and 
^ of traffic in spurious drugs prevalent 
in India at the present time was the subject 
of an address by Lieut. -Col. E. X. Chopra, 
before the Calcutta Eotary Club last month. 
The speaker showed that the market in India 
was being flooded by unscrupulous traders 
with drugs and chemicals of defective 
strength and impure quality and that potent 
remedies such as sera, vaccines, gland pro- 
ducts and compounds of arsenic and antimony 
were being freely sold to the public without 
their quality being tested. The practice 
was a great menace to the public health 
and called for prompt institution of efficient 
safeguards to ensure the quality and authen- 
ticity of medicinal preparations offered for 
sale to the public. There is no doubt that 
India is par excellence the dumping ground 
for every variety of quack medicines and 
adulterated drugs manufactured in all parts 
of the world and that her markets are 
glutted with useless and deleterious drugs 
sold by unqualified chemists who are them- 
selves a public danger. That this state of 
affairs has been going on for some years is 
shown by the fact that in 1930 the Govern- 
ment of India appointed a small ad hoc 
committee under the chairmanship of 
Lieut. -Col. Chopra to explore and define 
the scope of the problem and to make 
recommendations. The committee started 
work in October 1930, toured all over India 
and received a large mass of varied and 
voluminous evidence both written and oral. 
It considered carefully and systematically 
all aspects of the question and in April 1931, 
made comprehensive and far-reaching re- 
commendations. It is nearly five years 
since the committee completed its labours 
and made its report but no action has been 
taken by the Government and the speaker 
showed that the position has gone from bad 


to worse. Tliere is no doubt tliat all classes ; 

of drugs, those belonging to tlx’^ British 5 

Pharmacopoeia, those not officially recog- | 
nised by the pharmacopoda but known and ; 
ap])roved medicines including the group of 
biological products such as sera, vaccinoSj 
preparations of animal glands, organoinetallic 
compounds, and lastly the group of patent, 
proprietary and s(^cret reined i(ss are all 
equally affected. Gol. Chopra vv(mt into 
detail of how these different groujis wcu' 
affected and described what was tlie effect 
of the substitution of genuine^ nuHiicinal 
products by rubbish, wliicli, a(‘.cording to 
him, has now reached a very serious stage. 

In diseases such as pneumonia, diphtheria, 
etc., it may make all the differen<*e to the ; 
life of the patient whether he is getting a 
drug of proper strength or an adult(U‘atod 
or useless preparation. In the case of tli(‘ 
complicated organoinetallic compounds, if 
they are not properly fyrepared and t(‘.sted 
and in a state of absolute x>urity, tluhr use 
will be positively dangerous and fat.alities 
may occur. In the case of biologi(*ul pro- 
ducts incalculable harm may follow t,lie use 
of products which are iinx)ro|KnIy pTf“epar(‘(l 
or stored. The injection of fak<‘(l insulin 
in cases of diabetic coma may load to tln^. 
death of tlvc x^^hi^^nt. Much liarm may 
result from the use of patent and propriedary 
and secret medicines in negative, as w(‘ll as 
positive ways. A mediciiu^ might 

be injurious and cause direct harm as in 
the absence of control some of tlu^ consti- 
tuents may be xxositively dangerous. vSomc 
medicines might have tlie effect of masking 
early symxxtoms of serious and grav(‘ (Iisea,s(‘s 
and, assuaging them for a sliort xx^riod 
result in delay of scientific diagnosis and 
treatment. Col. Clioxxra x^erformed a, public 
duty of prime importance in bringing to 
their notice the grave danger the ])eox)l(‘ arc 
running in the absence of control over 
medicinal preparations. He emxihatically 
pointed out that the Government is morally 
bound to take steps to rectify the 
state of affairs. 

The remedy has been suggested by the 
Drugs Enquiry Committee” The scluanc 
put up by that Commitee, which has been j 
generally accepted as being sound and ( 

effective, consists of two parts, namely | 
legislation and the machinery to collect and 
test drugs. As regards the first part, it is a 
matter of common knowledge that there is 
no enactnient in the Indian legislature at the 
present time which aims directly at the 



- December 1935] 


CURRENT SCIENCE 


369 


prevention of adulteration or wliich ensures 
conformity to proper standards of purity and 
strength. Although most of the provinces 
have some sort of legislation, this is generally 
ineffective ; moreover to bring about 
effectiveness and uniformity of control the 
legislation should be central and for the 
country as a whole. This part of the scheme 
w-ould not entail any monetary expenditure 
and there is no reason why it should not be 
proceeded with immediately. Even if mere 
enactment of legislation by itself is not 
effective, it will produce a considerable 
moral effect and in that way will serve as a 
deterrant. Besides, if this is done time will 
be saved in future when funds do become 
available as along with legislation for the 
control of drugs, legislation, for control of 
the profession of pharmacy, which in India 
is still unorganised, will have to be enacted, 
and consideration of all these and drafting 
of the bill will naturally take time. The 
scheme worked out by the Drugs Enquiry 
Committee for the organisation, registration 
and training of this profession though it 
might need a small preliminary expenditure 
should eventually be self-supporting. 

As regards the machinery to test medicina.l 
preparations, this consists of a well-equipped 
central laboratory with competent staff of 
experts in various branches as well as 
provincial laboratories working under the 
guidance of the central laboratory. This 
part of the scheme undoubtedly needs 
an initial outlay and recurring expenditure. 
In actual practice, how'^ever, it will not be 
necessary to start with the complete scheme 
as drawn up by the Drugs Enquiry Com- 
mittee at once so that the expenditure wrill 
not be very large in the beginning. The 
full scheme wdll take 3-5 years to develop 
and it wdll only be necessary to make 
a modest beginning which will not necessitate 
very great expenditure. By the time the 
scheme matures, a certain amount of revenue 
will be coming in and there is no reason why 
eventually the scheme should not be self- 
supporting or very nearly so. 


So far as the Provincial Governments are 
concerned the scheme will also not be very 
exx)ensive, as alarmists have suggested that 
it will be. With very little extra expendi- 
ture, the existing provincial laboratories 
could be so strengthened as to undertake the 
ordinary testing of drugs for the purpose of 
control. For complicated drugs they will 
have the central laboratory to utilise. We 
have no doubt that addition of two or three 
trained men, with modest salaries, to the 
existing staff of the provincial laboratories 
will be all that is necessary to carry out the 
work which will fall on these laboratories 
for several years to come. So far as the 
provision for the inspecting staff is concerned, 
the Drugs Enquiry Committee preferred 
the appointment of special drug inspectors 
not attached to any particular department. 
If, how^ever, the appointment of these whole- 
time inspectors is too expensive under the 
present state of finances, the work can, for 
some years to come, be entrusted to the 
inspectors of the Excise Department. Little 
or no extra remuneration need be given to 
these officers, wdiile the scheme is maturing 
the work thrown on them wull be very light 
indeed. Later, wdien the whole scheme 
matures and revenue begins to come in 
from registration, licensing and fees for 
testing drugs, separate inspectors may be 
appointed. 

The important point emphasised in the 
Report of the Committee, wdth which we 
emphatically agree, is that in any scheme 
of control the Central Government as well 
as Provincial Governments must take part. 
JSTo system of control in which the Provincial 
Governments do not take their due sliard 
along with the Central Government will be 
feasible, or workable so that the responsibility 
lies on the heads of both. Public health is 
a transferred subject and the local legislators 
will be lacking in their duty if they do not 
realise their responsibility regarding drug 
control and let things continue as they are 
at present. 
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Isolation and Properties of Pepsin and Trypsin. 

By John H. Northrop. 

[The Rocl'efelJer Institute for Medical Researcli, Princeton, N. J.) 


0 ^:E of the most striking characteristics 
of living things is the rapidity and 
precision with whicdi the ch.emical changes 
necessary lor their existence are carried 
on. The process of digestion is a familiar 
example. Proteins are split in the stomach 
into much smaller compounds, and this 
process is continued in the small intestine. 
The final products are precisely those needed 
for the nutrition of the animal and are 
formed from proteins with little or no 
evolution of heat or expenditure of energy. 
The process cannot he duplicated without 
the aid of enzymes since chemical liydrolysis 
of proteins yields different products and in 
any case can he accomplished only by 
violent treatment and the expenditure of 
considerable energy. Similar examples of 
the efficiency of the reactions which take 
place in the animal could be multiplied 
indefinitely. It is now known that these 
specific accelerating effects winch living 
cells exert on the reactions occurring within 
them and in their vicinity are due to the 
presence of minute amounts of some sub- 
stances formed by the living cell which 
have come to be knowm as enzymes. With- 
out enzymes life could not exist and yet 
enzymes themselves are not_ living. 

For many years this characteristic ability 
of living matter to direct these reactions 
was regarded as a vital activity entirely 
ouiside the realm of experimental science. 
Evidence gradually accumulated, however, 
to show that the living cell wus not necessary, 
for some, at least, of these characteristic 
reactions : and one case after another was 
found in wiiicli the reaction could he made 
to take place without the living cell. But 
it was not generally admitted that only^ 
the enzyme was essential rather than the 
living cell itself until Buchner discovered 
that fermentation of sugar could be caused 
by yeast extract containing no living cells. 

Ir had been suspected long before Buchner 
that the process of gastric digestion w^as due 
to the presence of some specific substance. 
Schwann in 1836 definitely assumed the 
ccxistenee of sueli a substance and named 
it “pepsin*'. The existence of trypsin in 
the intestine had also been suspected early 
in the nineteenth century, but was not 
detinitely assumed to exist until the time 
of Corvisart (1857) and of Kuhne (1867), 


who gave it its present name. A large 
number of other enzymes w<*re then dis- 
covered by means of their characteristic 
reactions. It was assumed tliat since the 
reactions occur, enzymes must exist to cause 
them, but there w^as no direct jmoof of tlie 
actual existence of enzymes, and, in fact, 
their existence as ordinary cdieinical com- 
pounds has been frequently questioned. 
The problem is analogous to tliat of the 
causative agent of an infectious disease. A 
causative agent is assumed to exist because 
the disease occurs, but the assumption cannot 
be proved until the etiological factor is 
actually isolated. 

During the time enzymatic processes were 
being discovered the chemists found that 
many purely chemical reactions arc accele- 
rated by small amounts of substances wFieh 
apparently are not changed by tlie reaction. 
Berzelius pointed out tliat the properties 
of these substances are strikingly similar 
to those of the active agents found in living 
colls. He named the general phenomenon 
catalysis and considered what are now called 
enzymes to be a special class of catalysts. 

The name '' enzyme ” was proposed by 
Klihne for these organic catalysts. In the 
last fifty years enzymes and enzymatic 
reactions have been studied intensively by 
chemists and physiologists. The cliemists 
have been interested primarily in the 
mechanism of the reactions and the physio- 
logists in the nature of the reactions, and 
both chemists and physiologists have spent 
a great deal of time trying to isolate the 
enzymes. Eapid progress w^as made in the 
study of the nature of the reactions caused 
by enzymes and in many cases the kinetics 
of the reactions were found to agree with 
chemical theory but the nature of the. en- 
zymes themselves remained quite unknown 
for many years. 

In the last nine years the chemical nature 
of several enzymes has been determined ; 
urease (Summer), pepsin (Northrop), trypsin 
(Northrop and Kunitz), amylase (Oaldw^ell, 
Booker and Sherman), chynio-tryx)sin 
(Kunitz and Northrop), yellow respiratory 
ferment (Warburg and Theorell) and carboxy 
polypeptidase (Anson) have been obtained 
in crystalline form. Tdiese preparations are 
all proteins, and this result agrees wdtli 
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much of the earlier indirect evidence con- 
cerning the nature of enz^nnes. The general 
chemical nature of these enzynn^s ixS therefore 
known. Enzymes have powerful catalytic 
properties, however, not possessed by ordi- 
nar}^ proteins and hence must possess 
characteristic chemical structures not found 
in ordinary proUnns. Tliis characteristic 
chemical structure must be determined before 
the enzyme xnoblem is completely solved. 

Isolation and Ouystallization of Pepsin. 

Nearly all attempts to isolate enzymes 
have been carried out with relatively small 
quantities of material in rather dilute solu- 
tion. Adsorption methods have been ex- 
tensively used. If enzymes really are 
proteins, these are not favourable procedures 
for their isolation, since proteins are ex- 
tremely unstable in dilute solution and are 
easily injured by adsorption on surfaces. 
The attempt to isolate pepsin was undertaken 
from the point of view of protein chemistry 
using only those conditions under wdiich 
proteins are relatively stable, i.e., in con- 
centrated solutions and at low temperature. 
Purification was accomplished by precipi- 
tation with ammonium or magnesium 
sulphate at various hydrogen ion concentra- 
tions and temperatures. 

The method was based originally on that 
of Pekelharing who had described the iso- 
lation from gastric juice of an amorphous 
protein which had powerful proteolytic 
activity. The last step in Pekelharing’s 
lireparation consisted in dialysing a protein 
fraction from gastric juice against dilute acid. 
Under these conditions a white iirecipitate 
is formed which is a protein and which 
contains most of the activity. This protein 
sometimes appears in a somewhat granular 
form and under the microscope looks as 
though it might be trying to crystallize. 
Many attempts were made to crystallize 
the protein without success. It was noticed 
finally that this precipitate dissolved if the 
suspension were warmed to 37° 0. and 
reappeared again upon cooling. These are 
good conditions for the formation of crystals, 
and the experiment was repeated under 
varying conditions and especially with more 
concentrated solutions, since crystalliza- 
tion in general occurs more readily from 
concentrated tlian from dilute solutions. 
A more concentrated suspension than usual 
was warmed to 37° 0., and the solution 
was allowed to cool slowlj^ to room tem- 
lierature in a beaker. The next morning 


it was found to contain several grams of 
beautifully formed crystals in the form, of 
double, six-sided p^^ramids. Tlicy were 
tested for activity and found to be liiglily 
active and also to be protein (Fig. 1). 



Fig. 1. 
Pepsin. 


Only small amounts of the crystalline 
material could be obtained by the original 
method, but it w^as found possible to modify 
it and eventually to dispense with the 
dialysis wdiich is the most troublesome 
part of the method. The crystalline protein 
can now^ be prepared from commercial 
pepsin preparations simply by precipitation 
with magnesium sulphate and then with 
dilute sulphuric acid. The protein crystal- 
lizes very readily, in fact much more readily 
than most proteins and it is easily possible 
to prepare 100 gm. in 2 days. A method 
is therefore at hand by which large quanti- 
ties of a crystalline protein having powerful 
proteolytic activity can be prepared. The 
crystalline enzyme has also been prepared 
from bovine gastric juice (Northrop). 
Pepsin prepared from bovine gastric juice 
differs from, but is very similar to, that 
from pig gastric extracts. The two enzymes 
may be distinguished by solubility measure- 
ments. It is probable, therefore, that the 
various pepsins differ from species to species, 
as do the hemoglobins. 

Isolation of Crystalline Trypsin from 
Active Pancreatic Extracts. 

(Northrop and Kunitz.) 

Khhne considered that one enzyme of 
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tlie pancreas could lij^drolyse protein com- 
pletely to amino acids and called this hypo- 
thetical enzyme “trypsin'*. He showed that 
the pancreatic juice itself A^as inactive and 
only became active on reaching the intestine. 
The inactive form of the enzyme was named 
“ trypsinogen Tt is now known that the 
complete hydrolysis of proteins is due to a 
group of enzymes [erepsin(Cohnheim), amino- 
polypeididase. carboxypolypeptidase, pro- 
taminase and probably others] so that the 
original “ trypsin ’’ does not exist. The 
naine. however, has always been associated 
more especially with the enzyme which is 
activated by intestinal extract and digests 
proteins (Schepowalnikow). The name 
“ trypsin *' lias been retained, therefore, to 
designate what appears to he the most 
important proteolytic enzyme of the pan- 
creatic juice. This enzyme is present in 
fresh pancreas in an inactive form, trypsino- 
gen, which is transformed into trypsin by 
intestinal extract or by allowing the pan- 
creas to stand in slightly acid solution. 

The methods used in the isolation of 
trypsin were, in general, similar to those 
used in the isolation of pepsin. The raw 
material was obtained by allowing frozen 
pancreas to thaw and collecting the ex- 
pressed fluid. This fluid contained the 
active form of the enzyme. The problem 
of purification turned out to be a difficult 
one, and a great deal of work was done, 
before any encouraging results in the way 
of either a crystalline product or a product, 
of constant acthity was obtained. The 
most promising method seemed to be preci- 
pitation with ammonium sulphate. A protein 
fraction was eventually obtained which 
had constant activity and gave some indi- 
cation of crystallization. The work was 
made difficult by the very unstable nature 
of the protein. This unfortunate property 
made it impossible to allow a solution to 
stand for more than a few hours, so that 
the usual procedure for crystallization, w^hich 
consists in allowing a solution to concentrate 
or cool very slowly, could not be used. 
After a large number of unsuccessful at- 
tempts, Dr. Kimitz w'as able to secure 
definite, regular crystals by the very 
cautious addition of strong ammonium 
sulphate to rather concentrated solutions of 
the protein. The crystals are rather small 
and are of the cubic system. The proof that 
this material is a pure substance is still 
more difficult than in the case of pepsin, 
since it is more unstable. 


Isolation of Chymo-Tuypsinogkn, Chymo- 
Trypsin, Trypsinogen and Trypsin 
FROM Inactive Pancreas. 

The method of isolation described above 
was laborious and somewhat uncertain since 
preparations were occasionally obtained winch 
could not be crystallized. Tt seemed prob- 
able that trypsinogen, tlie inactive form 
ill wliich. the enzyme exists in fresh pan- 
creas, was more stable and hence more 
easily liandled than the active trypsin. 
The attempt was therefore made to isolate 
this inactive form of trypsin from fresh 
pancreas. It was found in the (^arlior 
tryi^sin experiments tliat the enzyme was 
remarkably resistant to acid wliile much of 
the other protein material present in pan- 
creatic extracts was denatured by acid. 
Fresh pancreas was, therefore, extracted 
with strong acid and it was found tliat most 
of the inert material remained insoluble 
wffiile the enzyme w^as dissolved and ex- 
tracted. Extraction with strong acid yields 
a solution wdiich is much more easily puri- 
fied than those obtained wdth glycerin, 
bicarbonate or after aiitolysis. These latter 
methods are the ones which have been used 
in other attempts to isolate trypsin. The 
results obtained in the present work are 
largely due to tlie use of acid extracts. 
This extract remains inactive indefinitely 
hut is rapidly activated by extract of small 
intestine (enterokinase) at pH 8-0. 

Isolation of eJiy mo-try psino gen and ehynio- 
trypsin, — The acid extract was fractionally 
precipitated by ammonium sulphate and a 
crystalline protein obtained from the frac- 
tion preciiiitated by 0*7 saturated ammo- 
nium sulphate (Fig. 2). This iirotein had 
no enzymatic activity and could not he 
activated by kinase. It was considered at 
first to be merely an inert protein but it 
was soon found that traces of trypsin w^ould 
convert the protein into a powerful proteo- 
lytic enzyme which differed from the usual 
trypsin preparation in that it clotted milk. 
This enzyme probably represents Vernon’s 
“ pancreatic rennet ” and wms called 
“ chymo-trypsin This active form of the 
enzyme w^as also crystallized (Fig. 3). 

Isolation of trypsinogen and trypsin. — The 
mother liquor from the chymo-trypsinogen 
still becomes active upon the addition of 
kinase or upon the addition of strong 
magnesium or ammonium sulphate to a 
neutral solution, and so still contains 
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Cbymc-trypsinogen. 
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Fig. 4. 

Trypsinogen 


Chymo-trypsin. 


Fig. 5. 


inactive trypsin. The inactive trypsin (tryp- 
sinogen) was crystallijied from magnesium 
sulphate solution pH 8 -0 at 6° C. in the form 
of short triangular prisms (Pig. 4 ). 
Recrystallization ivas undertaken and ap- 
peared to proceed normally hut upon 
examination the crystals were” found to be 
long square prisms instead of triangular 
jnisms and to be active instead of inactive 
(Pig. 5). They resembled slightly the 
crystals of trypsin previously prepared from 
active material and turned out to be identical 
2 


Trypsin. 

■with this earlier preparation. Material pre- 
pared by the earlier method also crystallizes 
in the same long square prisms under these 
conditions. 

The transformation of the inactive form 
of the enzyme during recrystallization is 
due to the fact that the conditions for 
crystallization are the same as those for 
activation. Also, the crystallized trypsino- 
gen activates much more rapidly than does 
the crude product. This peculiarity is 
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discussed later in connection with the 
mechanism of activation. 

Tsolation Crystallization of 
Carboxa'polypeptidase. 

Active pancreatic extracts contain an 
enzyme which splits certain amino acid 
compounds in such a way as to liberate an 
amino acid which, in the intact compound, 
has a free cai'boxyl irroup. This enzyme 
was named -carboxypolypeptidase by Wald- 
schmidt-Leitz. Anson has recently isolated 
and crystallized this enzyme from amtive 
pancreatic extracts (Pig. '^6). Tlie enzyme 



Fig, 6. 

Carbcxy polypeptidase. 


is a globulin and may be reerystallized with- 
out change in activity or other properties. 
It acts in the presence of strong formal- 
dehyde and differs in this respect from the 
other proteolytic enzymes of the pancreas. 

Evidence that the Activity is a 

Property of the Protein IVIolecule. 

Tests of punt If . — The experiments iiist 
clescribc^d show that crystalline proteins 
having intense proteolytic activity niav be 
isolated from gastric or pancreatic extracts 
It is an experimental fact that these prepa- 
rations are crystalline proteins but it bv 
no means follows directly that the enzymatic 
activity is a property of the protein molecule. 
If it could be shown that the preparations 
are pure substances it would, of course, 
follovr that the activity must be due to the 
protein but it is unfortunately extremely 


difficult to prove the purity of proteins. 
The usual criterion of purity is constant 
composition and proi)ertics aft(u* repeated 
crystallization and tliese preparations fullil 
that criterion. Solubility measurements fur- 
nish one of the most sensitive tests for 
mixtures and careful solubility measure- 
ments were done witli crystaJlim"- ])epsin. 
The results showed no eviden(*.e of more 
than one chemical compound. Din’iisiou 
experiments show'ed that tlu‘ rat(^ of ^liffu- 
sion of the active molecule^, was exactly the 
same as that of the protein, ])roviiig tlmt 
the two molecules must be the same siz(‘. 
at any rate, if not identical, if an inert 
protein, such as edestin, is stirri'd in a 
solution of pepsin the (mzymatic activity 
is taken up by the foreign prot(.dn and at 
the same time an exactly equivalent amount 
of pepsin protein is taken up. ITpsin, 
trypsin and chymo-trypsin, under certain 
conditions, are transformed into denatured, 
insoluble .proteins. At the same time tlun’e 
is a corresponding loss in activity. Tli(> 
denatured protein may be changinl l)a(*k 
to the native, soluble form and wlum this 
is done the activity returns. If tlic ])ro- 
teins are denatured by ultra-violet light 
there is also a corresponding loss in activity 
and the wave-length which is most ellicient 
in denaturing the protein is also the most 
efficient one in destroying tlu^ activity 
(Gates). 

Trypsin may be digested by ])e])sin and in 
this case again the loss in try})tic activity 
is just proportional to tlu^ amount of tryjisin 
protein hydrolysed. The same exp(U‘iin(mti 
may be performed witli cliymo-trypsin and 
pepsin or with pepsin, alone in strong acid 
solution. The foregoing exjieriments iml i- 
cate strongly that these crystalline proi,(‘ins 
possess enzymatic activity and tl)(‘ next- 
problem is to determine what pai’tictilar 
chemical structure in the protein is ^(^s- 
ponsible for this remarkable property. 

Acetylation of pepsin (Ilerriott) lias fur- 
nished some evidence in this connection. 
A crystalline acetyl derivative was isolated 
which contains 3 or 1 acetyl grouiis attached 
to the primary amino groups (Fig. 7). This 
derivative has the same activity as the 
original pepsin. A second crystailine deii- 
vative containing 7 acetyl groups has also 
been isolated (Pig, 8). It has 60 per cent, 
of the activity of the original pepsin. The 
four additional acetyl groups which de- 
crease the activity are probably attached^ 
to the hydroxyl group of tyrosine. 


December 1935] 


CURRENT SCIENCE 


375 



Fig. 7. 

Four acetyl (100 per cent, active) pepsin. 



Fig. 8. 

60 per cent, active acetyl pepsin. 

Eviclentlv, therefore, the primary amino 
groups, which arc presumably on the lycine, 
have no connection with the structure respon- 
sible for the activity, whereas the tyrosine is 
closely connected with the essential structure. 

Activation of Trypsin ogen. 

Kllhne and Heideiihain showed that fresh 
pancreatic juice has no proteolytic activity 
and only becomes active when mixed with 
a secretion of the small intestine. Vernon 
claimed that under certain conditions the 





Fig. 9. 

Inhibitor-trypsin compound. 



activatiou was caused by trypsin itscK, i.e 
tbe activation was autocatalytic, but tin 
conclusion wa.s denied by most subsequen 
workers. Isolation of the inactive, form c 
trypsin has made pos.sibie a study of it 
activation. It has been found that i 
nerrtral solution tbe reaction is quite, strict! 
autocatalytic, i.e., tbe transformation < 
trypsinogen to trypsin is caused by tl 
presence of trypsin itself. Trypsin, therefor 
is an example of a molecule which may 1 
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propagated since the inoculation of a solution 
of trvpsinogen with trypsin gives rise to a 
very large quantity of trypsin and this 
process may be repeated indefinitely. In 
the crude extract this reaction is prevented 
by the presence of a substance which inhi- 
bits trypsin activity. A compound of this 
inhibitor and trypsin has been isolated and 
crystallized (Fig. 9). It may be separated 


into its constituents by treatment with 
trichloracetic acid. The trypsin precipitates 
and the inhibitor may be crystallized from 
the trichloracetic acid solution (Fig. 10). 
It has the general properties of a peptone 
and a molecular weight of about 0,000.^ 


^ Summary of a paper presentc'd l)efore The Harvey 
Society, New York City, May IG, 1935. 


Locust Research in Nigeria. 

By F. D. Golding, M.A., f.r.e.s. 
(Agnciiltural Deparfment, Tbadan, Nigeria.) 


Introduction. 

T)EFOFtE describing the locust research 
carried out by the entomological 
section of the Agiucultural Department 
during the last five and a half years, it is 
necessary to give a brief account of the 
various species of locusts which occur in 
Nigeria. 

Swarms of the Tropical i\tigratory Locust, 
Locusta migratoria migratorioides, E. and F., 
entered the south-western corner of Nigeria 
in December 1929, and had reached the 
Northern frontier by .April 1930. Swarms 
have been present in this country ever 
since the original invasion and, each year, 
there have been two generations of hoppers. 

In July 1930, hopper bands of the Eed 
Locust. Nortiadacris septemfasciata, Serv., 
were discovered near Lake Chad. Only one 
adult swarm has been found at a distance 
of more than about 12 miles from the lake. 

Swarms of the Desert Locust, ^clustocerca 
gregaria, Forsk., were present in that part 
of Nigeria lying to the north of the 12th 
parallel N. in April and May 1931 ; but, 
there is no evidence that .Scliistoeerea either 
bred or caused damage to crops. 

Occasional swarms of the Tree Locust, 
Anacridiiim tnoestum melanorhodon, Walk., 
have been reported from the north-western 
corner of Nigeria ; but this species was not 
responsible for any damage to crops. 

Exploration of Suspected Outbreak 
Centres. 

In June 1929, an elephant-hunter saw 
swarms of an uuidenrified species of locust 
migrating south-westwards to the central 
portion of the Nigerian shore of Lake Chad 
These swarms settled and bred in this area 
The presence of locusts in the Chad area some 


six months before the main invasion occurred 
led to Chad being: regardea. as a possible 
outbreak centre of Locusta. The discovery 
of numerous bands of Nomadaeris hoppers 
in the southern half of Nigerian Chad in 
1930 was the first record of the mass occur- 
rence of the Eed Locust in West Africa. 
As there was no evidence that swarms luid 
migrated to Chad from the outbreak centre 
south of the equator ib seemed probable 
that the bands wmre derived from solitary 
individuals locally. 

In October and November, 1931, a preli- 
minary survey was made of the shores of 
Nigerian Chad. It was found tliat Nomada- 
eris was confined to the southern lialf of the 
shore and was associated witli a tall grass, 
Oymbopogoyi gigafiteuSj Ciiiov.’". wlilch is ab- 
sent from the northern part of the lake 
shore. Locusta adults of p)hases solUaria 
and transiens (dissociaus) were found near 
the northern frontier and in the southern 
part of the shore. In June and July each 
year, Locusta s^varnis arrive from the south - 
w^est and breed in the Chad area, so it was 
impossible to say whetlier the solitary 
adults were derived from hopi)ers surviving 
the anti-hopper campaigns of 1930 and 1931 
or, were the descendants of a pernianent 
solUaria population. During the survey a 
site for a laboratory was selected at Kalkala 
near the south-western corner of tlie lakcL 

During the first six months of 1933 an 
ecological survey was made of the twelve 
square miles surrounding Kalkala. From 
January to April, the Nomadaeris adults 
remained in Gymbopogon and other tall 
grasses. Shortly Lefore the rains began 
in mid-May they commenced to spread 
from the tall grass areas into sLort grass 
and open farmland. Copulation was first 
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observed on. June 20 th. Phases solitaria 
and trmisiens (dissocians) of Loetista were 
present until mid-March though the number 
of individuals of both was small. From. 
mid-March to the end of May only solitaria 
was present. Burning and grazing of the 
grass continually disturbed the locusts which 
were almost annihilated by Carmine Bee- 
eaters [Merops nuMcus mibicus). 

It was concluded that the Chad area is 
unlikely to be an outbreak centre of Locusia 
and that it was probable that conditions 
there are unsuitable for the production of 
the gregarious phase of N omadacris . 

The ecological survey at Kalkala was 
continued from September 1933, to Jan- 
uary 1934, and from May to October 1934. 
In addition, a survey was made of a large 
section of the northern shore which had not 
been examined in 1931. As a result of this 
work it was concluded that the region from 
Kalkala eastwards to the French Cameroun 
frontier was probably merely the western 
fringe of a potential outbreak centre of 
Nomadacris. The Bed Locust was found 
to absent from the northern half of British 
Chad and it was considered that conditions 
were unfavourable in that part of the south- 
ern shore lying to the north of Kalkala. 
Breeding began on June 1st, 1934. and 
oviposition was observed on the 16th of that 
month. As a result of a drought from mid- 
June to mid- July few hoppers emerged, and 
the Bed Locust reverted to the solitary 
phase in the Chad area. 

An interesting feature of this study was 
the discovery of JSfomadacris adults in late 
October 1934, in areas some 30 miles to the 
south of the lake. 

In May 1935, an entomologist was attached 
to a French locust mission and the southern 
shore of Chad was explored from the French 
Cameroun frontier eastwards to the south- 
east corner of the lake. Kot a single speci- 
men of Nomadaeris was seen and the wooded 
character of this part of the shore makes it 
highly improbable that it is an outbreak 
centre of the Bed Locust. At the conclusion 
of this work, a visit was paid to Kalkala and 
it was found that the solitary phase of 
Nomadaeris has now become extremely rare 
in that district. It is possible that the 
energetic locust campaigns of 1930 and 1931, 
when about 20 Europeans were engaged in 


control work in the Chad area, prevented 
Nomadaeris from attaining the swarming 
phase. 

From April to September 1932, an ento- 
mologist explored the outbreak centre of 
Loeusta in the Middle Niger region of French 
Soudan. The results of this work have not 
yet been published. The area was subse- 
quentl.y examined by a French locust 
mission. 

Future Besearce W ork. 

In the near future it is proposed to examine 
certain marshes in the Bornu and Adamawur 
Provinces in order to determine the range of 
Nomadaeris in Nigeria. It is possible that 
one or more of these marshes may prove to 
be a x)otential outbreak centre. 

Every year it is proposed to visit the 
Chad area with the object of observing the 
Nomadaeris population and of organising 
an anti-hopper campaign should there be 
any sign of transition from the solitary to 
the gregarious phase. After Loeusta lias 
reverted to the solitary ])hase, these, annual 
visits w;ill afford an opportunity of determin- 
ing whether this species exists in the Chad 
area during the intervals between outbreaks. 

The Effect of Climate on Migration 
AND Breeding. 

Monthly maps showing the movements of 
Loeusta swarms in Nigeria have been pre- 
pared since the beginning of the infestation 
in 1929. The swarm movements are studied 
in conjunction with climatic factors. As a 
result of such a study (for the first 17 months 
of the infestation) an entomologist concluded 
that with very few exceptions, swarms remain 
where the mean relative humidity (9 a.m., 
L.M.T.) is not more than 85% and not less 
than 40%. Tliis worker also studied the 
effect of climate upon breeding and concluded 
that breeding does not commence after the 
dry season until the humidity rises to 65% 
and the degree of wetness (total monthly 
rainfall x number of days on wdiich rain 
fell 10) reaches 2. 

A similar study is now^ being made of the 
data available for the first five years of the 
infestation. 

Other branches of research are the bio- 
metrical study of adult locusts and the 
testing of various poisoned baits for use 
against hopper bands. 
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Quality in Foods. 

By A. Sreenivasaiij M.A., 
and 

Dr. y. Subrahmanyan, n.sc., f.i.c. 

{Department of BioeJiemistry, Indimi Institute of Bcle nee, Bangalore.) 


TT has long been recognised that agricultural 
^ products can be characterised by certain 
properties ^Yllich can be collectively described 
as quality. In some cases the quality can be 
defined in terms of certain physical characters 
such as size, shape, colour or behaviour on 
milling or cooking. In others, it depends 
largely on properties such as taste and 
flavour wliich are rather difficult to define 
but are, nevertheless, quite real. In recent 
years there has also ]3een increasing realiza- 
tion of the importance of constituents such 
as, vitamins, proteins, calcium and phos- 
ptiorus ■which are so essential to nutrition 
and, in consequence, are of great value in 
assessing the quality of food. As articles 
possessing the right quality are in great 
demand and fetch good prices, it is naturally 
of considerable interest, both -to the producer 
and to the consumer, to determine the nature 
of the factors that determine quality and 
the conditions that favour its development. 

The scientific study of the subject of 
quality was not taken up seriously until 
recent years. This was largely due to (a) 
want of adequate technique to measure the 
various subtle characters that make up 
quality, and {b) considerable amount of 
individual variations in regard to require- 
ments of qualities such as taste and flavour. 
Progress in this line has, in consequence, 
been comparatively slow. Some useful 
results have, nevertheless, been obtained and 
the object of the present article is to make a 
brief survey of the more important findings 
and to indicate some of the more promising 
lines of future research. 

Before taking up a discussion of the 
subject it may be useful to cite a few 
instances of quality in a.gricultural as well as 
horticultural crops. In the case of wheat, 
the milling quality is greatly valued. Ee- 
cent enquiries (Bailey^) have shown that this 
is traceable not only to the variety of the 
grain but also to the nature of the soil on 
which the crop is grown and the manurial 
treatment which it receives. Thus, wheat 
grown on a heavy soil is generally ‘stronger’ 
than that raised on a light one. Likewise 

^ Bailey, C. H., T/je Chemistry of Wheat Flour, The 
Chem. Catalog. Co., Inc., 1925. 


wheat grown in dry regions is 'stronger’ 
than wheat grown in wet ones. High 
nitrogen content of the soil or application of 
nitrogenous fertilisers leads to increase in the 
nitrogen content of the grain and improved 
milling quality (Lawn\s and (xilbert,- Bailey, 
loe. cit.). Almost the reverse of tlie above 
is observed in the cas(^ of malting barley. 
Heav}/ soils may give good yields and even 
enrich the grain rvith nitrogen, but only 
the light soils yield grain of the dCvSired 
quality — rich in carbohydrates but poor in. 
regard to proteins. Ax)]3licatic>n of nitroge- 
nous fertilisers in more than moderate doses 
leads to diminution in quality (though the 
yield may increase) and consequent fall in 
prices. 

In the case of tubers like potato and 
mangold-wurzel, lieavy manuring leads to 
greatly enhanced yiehis but the* quality of 
the produce suffers considerably. The tubers 
contain large amounts of water and partially 
assimilated salts, and, in consequencM^, possess 
(a) poorer keeping quality and (h) lower feed- 
ing value than those raised on similar, but 
unmanured or moderately manured areas. 

Fruit crops generally do well on light 
soils, but the resulting quality is not so good 
as that obtained from heav;V' ones. Thus, 
a comparison of apples of the same variety’ 
grown on adjoining clay and light soil sliow 
that the fruits from the former are smaller 
and more green, but possess a great er propor- 
tion of sugar, acid and airoma, than tliose 
from the latter. It is also the gemuni 
experience of fruit growers tliat manures 
which act slowly but steadily (like farmyard 
manure) yield fruits of better tast(‘ and 
flavour than those receiving concentrated 
fertilisers -which act rapidly. 

It is a matter of common experi(‘nce that 
market garden crops (such as cabbag(^), 
grown on mineral fertilisers, though develop- 
ing to much bigger sizes, contain very much 
more water and perish more readily than 
those raised on unmanured or moderately 
manured soil. It has also been recently 
suggested that grain and fodder crops treated 
with organic manures are richer in regard to 

- I.awes, J. B. and Gilljsrt, J. II., /. C A., 1884, 45, 
305. 
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vitaiiniiis and otlier ei'owth-promoting* factors 
than those recciviii2: mineral fertilisers (Anon^, 
McCarrison/’ ^ Kottmeier.^ Viswa ^N'ath and 
Suryanarayana,” Breazaley'^ Ivriiger,^’ 
Hunt,^^ Eowlands and Wilkinson, Sira- 
chenko^^ and Viswa Nath^^). 

The factors that contribute towards quality 
in beverages sncli as coffee, tea, cocoa, beer 
and wine, as also spirituous liquors such as 
brandy and whisky, liave been the subjects 
of a number of researches in recent years. 
As the result of these enquiries, it is now 
recognised that, in addition to varietal 
differences, a number of external factors 
such as, altitude, soil conditions, manuring, 
period of rainfall, composition of the 
water used for brewing, the composition of 
the container — all contribute towards the 
collective impression of quality which is 
evaluated by the specialist taster. It is true 
that tasters are not infallible but it has, 
nevertheless, to be admitted that, in most 
cases, their judgment is not only reproducible 
by independent opinion but is also supported 
by popular favour. 

Taste is made up of a number of com- 
ponents among which salinity, sweetness, 
sourness or pungency as the case maj^ be, 
are no doubt tlie most dominant. There are 
also other subtle features to which the spe- 
cialised human tongue is sensitive but which 
cannot be easily evaluated in terms of known 
chemical constituents. It is true that among 
the non-specialists, especially those indulging 
in excesses of certain kinds of foods, narco- 
tics or beverages, tastes do not always agree 
and may even be quite opposed to one 
another. Thus it is known that one ad- 
dicted to strong drinks, especially of the 
cheaper type, cannot make out the subtle 
distinctions in taste and flavour between 
the different brands of whisky or brandy ; 
still less can he evaluate the lighter beve- 


^ Anon., Science, 1921, 54, 469. 

McCarrLson, R., Bril. Med. Jour., 1924, 1, 567. 

^ McCairison, R., Ind. Jour. Med. Res., 1926, 14, 351. 
^ Kottmeier, Kiihi. Archiv. Bejliu, 1927, 15, 25. 

" Viswa Nath, U. and Suryanarayana, M., Mem. Dept. 
Agric. India, Chem. Scr., 1927,9, 85. 

^ Breazale, Univ, of Arizona, Tech. Bull. No. 16, 1927. 
» Kriiger, E., Landw. Jahrb., 1927, 66, 781. 

Kriiger, E., Bied. Zentr., 1928, 57, 156; cited from 
Chemistry and Industry, 1928, 47, 583. 

Hunt, G. H., Ohio Agric. Expt. Slat., 45th Annual 
Report, 1928. 

Rowlands, M. J. and Wilkinson, B., Biochem. Jair..^ 
1930, 24, 199. 

Sirachenko, I. A., cited from Chem. Abstr., 1931, 25, 

3116. 

Viswa Nath, B., Ind. Jour. Agric. Sci., 1931, 1, 495. 


rages whicli require an even more sensitive 
palate. On the other liand, the opinion of 
connoisseurs has inv^iriably supported the 
evaluation of specialist tasters whose verdict 
determines, to a large extent, the prevailing 
market prices. It is necessary, therefore, 
that the prodiu'er should not only have- 
further knowledge of the neAure of the 
factors eoutributing to taste but also of the 
external conditions which determine them. 
By adequately eonfrolling the latter, the 
taste of the produce can be improved with 
increased monetary r(dnrns to the producer. 

Flavour is very much more difficult to 
define. It is generally associated with taste. 
The main constituents of flavour are often 
of the nature of volatile siihstances, but they 
do not contribute tlie entire effect. It is 
within tlie scope of the organic chemist, 
however, to identify the nature of the 
subtle constituents producing the desired 
effect, and, if necessary, even supply them 
in suitable })roportions to substances lacking 
in them. It is also known that edaphic 
and other factors similar to tliose affecting 
taste also infiuenee flavour, though to a 
difterent degree. It should be possible to 
define, more cari^fully, the nature of the 
relation between these factors, and even 
alter tluun, so as to obtain tlie desired 
flavour, which is often so highly prized. 

Ill recent ycairs, mucli valuable informa- 
tion relating to the quality of malting 
barley inid its bearing on the brewing 
industry has been obtained. Thanks to the 
efforts of the Research Fund Committee of 
tlie Institute of Brewing, considerable pro- 
gress has been made in devi.sing and per- 
fecting laboratory techniqne, and there is 
ever}’ iirospect of it soon being possible to 
replace exiieri mental makings by rapid 
laboratory analyses. Tlie importance of 
the nitrogen content of the cereals in the 
brewing industry has been recognised more 
or less clearly ever since scientific methods 
were first ap])lied (Munro and Beavend® 
Beaven^'^). It is known that the nitrogen 
compounds act as dilutents of the carbo- 
hydrates of the grain and hence reduce the 
available extract ; they also serve as essen- 
tial aliments for the micro-organisms con- 
cerned and govern, to some extent, the 
enzymic activity : farther, high nitrogen in 


Rothamsted ('onferences VIL Malting Barley. 
Ernst Benn Ltd. (1928}. 

Munro, J. M. H. and Beaven. E. S., J. Roy. Agric. 
Soc., 1897, 58, 65 ; 1900, 61, 185. 

Beaven, E. S., J. Inst. Brewing, 1902, 8, 542. 
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barley leads to malting loss by both in- 
creased respiration and rootlet growth and 
also to difficulty in modification. Quality 
in beer depends on several factors like 
flavour, colour and aroma and is in the main 
determined by conditions of malting, hop- 
ping and fermentation. The majority of 
recent investigators agree that head retention, 
palatefulness and both colloidal and biolo- 
gical stability are largely dependent on 
nitrogenous substances derived from the 
original protein consinUients of the barley. 
The maltster prefers low nitrogen barleys 
because they modify more readily and have 
a lower malting loss ”, whilst the brewer 
knows that they give higher extracts, and, 
he believes, bright and relatively stable 
beers. The efTect of these preferences has 
been shown by the high valuations generally 
placed on low-nitrogen barleys in the market. 
On the other hand, it has been suggested 
that such barley may be deficient in enzymic 
activity, yeast feeding material and those 
. nitrogenous substances which are mainly 
responsible for palate fulness and head 
retention (Cluss^^, Stadler^^). Bishop's work^® 
would suggest, however, that, within one 
variety, the total quantity of nitrogen in 
barley and its quality may not be so un- 
related as has been supposed by some. It 
is already possible to connect, quantitatively, 
certain factors in the brewing value of 
barley with nitrogen content. From a 
statistical analysis of some of the results 
obtained for barleys and malts in the course 
of his research, Bishop^^’ has derived a 
formula which may be used to predict the 
yield of extract which should be obtainable 
from any given sample of barley, when 
malted under normal conditions. This for- 
mula is based on a knowledge of the nitrogen 
content, moisture and thousand-corn weight 
of the iDarley. Chemical analyses are thus 
assuming a fundamental significance and 
already workers (Bishop,-^ Steven,-^ Bussell 
and Bishop, loc. eit.) are studying the cul- 
tural conditions on which the various 
factors depend. 

Breadmaking is one of the most ancient 
of industries, but scientific control of the 

18 Cluss, A., /. List. Biezif., 1929, 35, 426. 

19 Stadler, H., IVock. Brau. 1929, 46, 479. 

20 Bishop, L. R., /. Inst. Brezv., 1928, 34, 101 ; 1929, 
35, 16. 

2^ Bishop, L, R., J. Inst. Breiu., 1930, 36, 421. 

22 Russell, E. J.,and Bishop, L. R., ibid., 1933, 39, 
287. ■ 

22 Bishop L. R.,/. Inst. Brew., 1930, 36, 353. 

2"^ Steven, A., Zeit. Pfianz. Diing., 1930, 9B, 35. 


various processes is not yet a feature of 
standardised procedure. Mass production of 
such an article as bread, demanding close 
attention to temperature, fermentation condi- 
tions and time factors, as well as a recognised 
standard of public taste, necessitates an 
intimate knowledge of '' what happens 
At the Symposium on Bread and Milk held 
in 1933 under the auspices of the Food 
Group of the Society of Chemical Industry, 
there were presented a number of communi- 
cations (J Jorgensen, Brabender,^® Eyre,^'^ 
Jago-^ and Kent-Jones“®) wfliich related to 
the control of wheat so as to produce the 
best flour and of flour so as to produce the 
best bread and the forecasting of the value 
of flour in practice by laboratory tests. It 
is of course realised that wheats grown in 
different parts of the world yield flours 
of very different baking qualities. The 
development of elastic properties and of 
distensibility in dough during leavening are 
the most important quality factors of flour. 
Bakers naturally prefer what is popularly 
designated '' strong flour. This strength 
is rather difficult to define, but it may be 
stated that it is a condition which facilitates 
the making of bold, upstanding loaves of 
good texture. The demand for strong wheat 
cannot always be easily met. Fortunately, 
it was found that flour improved in strength 
and baking quality if it was stored for 
some time. Later on, it was found that 
minute quantities of certain chemicals 
(such as one part of persulphate in 15,000 
to 20,000 of flour) produced effects as good 
as, if not better than, those given by long 
storage. The most widely used “improvers” 
at present are ammonium persulphate, 
potassium bromate or mixtures of chlorine 
and nitrogen trichloride. It is generally 
believed, however, that such treatments 
destroy flavour and that the craze for in- 
creased yield per acre has resulted in wheats 
of poor flavour. 

The Food Group Symposium (?oc. ci%.) was 
also xmoductive of valuable contributions 
(Kay,^® Wilson, Drummond^^ and Minett 
and Pullinger^) surveying the improvements 


2-^ Jorgensen, H., /. X. C. /., 1933, 52, 382T, 

26 Biahender, C. W., ibid., 1933. 52, 375T. 

27 Eyre, J. V., ibid., p. 406T. 

2s Jago. W., ibid., p. 412T. 

29 Kent- Jones, D. \V., ibid., p. 409T. 

36 Kay, H. D., /. X. (7. I., 1933, 52, 363T. 

31 Wilson, G. S., ibid., p. 403T. 

3“ Drummond, J. C., ibid., p. 401T. 

33 Minett, F, C.and Pullinger, E. J., ibid., p. 379T. 
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wliicli have been made in milk supply of 
recent, years, and pointing* out how very 
desirable it is that quality’' of milk should be 
raised, even at the expense of quantity, by 
systematic breeding. The development of 
*'* off ” flavours and other defects in butter 
has long exercised the minds, not only of the 
traders, but also of scientific workers. In 
this connection, the effect of wrapping 
materials, alleged to be the cause of taints 
and of the development of tallowy flavour, as 
also the nature of the factors causing auto- 
oxidation of the fats, are being investigated 
(Davies^'^). 

The cooking qualities of different specimens 
of dltal (red gram or pigeon pea, Gajanus 
indicus) vary considerably, some requiring 
long continued boiling to reach the desired 
stage, whilst others cook quickly and the 
object of the purchaser is naturally to 
acquire the latter type. Apart from the 
cooking qualities, it is generally found that 
the quality of the water used for boiling 
has a considerable effect upon the rate of 
cooking. Indeed, as has been shown by 
Yiswa JSTath et aL.^^ the rate of cooking de- 
pends upon two factors, namely, the amount 
and tlie kind of dissolved substances present. 
With neutral salts, the effect is a general 
retardation, whereas in the case of alkaline 
salts, the rate of cooking is accelerated ; in 
either case, the effect increases Avith the 
salt concentration. 

Bloom in meat is described as the 

freshly killed appearance of the meat ” 
and its preservation is a matter of consi- 
derable interest to the producer. The prob- 
lem of ascertaining how far the conditions 
of freezing, storage and transport of mutton 
can be modified so as to improAm its “ bloom 
and general quality has merited close co- 
operative investigation.^® Loss of bloom 
can be closely connected with loss of AAnter 
by evaporation or by sweating. To diminish 
loss by evaporation, it is recommended that 
the carcasses should be enclosed as quickly 
as possible iu bags impermeable to water 
vapour. 

Toughness in meat is another serious 
problem Avhich has not yet been satisfac- 
torily solved. It is knoAAui that, in many 
cases, prolonged exposure to atmospheric 
conditions helps to soften the meat and to 


Davies, AV. L.. /. .9. r. 1934, 53, 117T, 14ST. 
Viswa Nath, B., Tjakshmana Row, T. , and Ayyangar, 
P. A. R., Memoirs Dept, of A gric. In.iia, 1916, 4, 149. 
Food Investigation, Special Report, No. 41, H.M.S.O., 

1931. 


render it fit for cooking. There are others 
hoAA'eAmr A\fliich continue indefinitely to be 
tough and thus proA^e to be a source of 
considerable annoyance to the consumers. 
This defect can be largely overcome by 
treatment with small quantities of digesthm 
ferments such as papain. Further Avork is 
needed howcAmr to standardise the condi- 
tions in such a manner that CA^ery house- 
wife can easily ado].>t it. 

GroAvers of fruits and vegetables have 
been confronted Avith the problem of main- 
taining a high quality in their produce, of 
preventing their turning broAvn or dcA^dop- 
ing unpleasant odour on storage and of 
reducing their susceptibility to fungal in- 
vasion and decay. The Zs'ational Institute 
of Agricultural Botany at Cambridge has 
been doing useful Avork in estimating the 
quality of already established varieties of 
potatoes. The main requirements of the 
potatoes are that the flesh shall be Avhite, 
that a minimum amount of discolouration 
shall be produced Avhen they are boiled or 
steamed and then reheated. A floury tex- 
ture is demanded by a A^ast majority of 
consumers. It is also important that the 
potato sliould Imvc slialloAV eyes so that 
it can be peeled (arsily and Avitliout Avaste. 
It must also surviA^e storage fov long periods 
and stand transport Avithout damage. 
When chipped, the outer surface sliould be 
crisp and of a rich golden broAvn colour, 
while, internally, there should be a layer 
soft in consistency. In addition, it is 
generally considered an important point 
that as little fat as possible should be ab- 
sorbed in the process of frying. As a result 
of a large number of trials AAuth tubers 
cooked under standard conditions, the Insti- 
tute has been able to shoAV that there is 
exceedingly little Aurriation in the results 
of tests carried out at different times ; that 
the same variety groAvn in different localitiCvS 
shows greater divergences in quality than 
different A-'arieties raised in the same place ; 
that colour after cooking and, to some 
extent, consistency of flesh are influenced 
by soil rather than by season and other 
factors (Parkei^’). Standard laboratory 
tests to measure the presence of certain 
qualities in the potato have also been de- 
vised. Thus, Tinkler^® has recently pub- 
lished a method for determining, chemically, 
the susceptibility of potatoes to blackening 


Parker, \V. H., /. .9. C. /., 19S2, 51, 94T. 

3S Tinkler. C K., Biochem.J., 1931, 25, 3. 773. 
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on cookini^, while Peacock and Bruiistetter^^ 
have devised a chemical method of deter- 
mining their snitability for chipping. 

Rice is the staple food of hundreds of 
millions in India and in the East in general. 
Indeed, among the foods of men, it holds 
the foremost place, the estimated normal 
yield being 440 billion pounds of rough rice 
against 276 billion pounds of the second 
crop, wheat. More than 35 per cent, of the 
total cultivated area of India is under rice. 
There are several thousands of varieties 
recorded. In addition to this, a large 
number of new varieties are being added 
every year as a result of hybridisation 
between existing varieties. 

The ultimate purj)ose of improvement in 
rice culture is to obtain grain with good 
hereditary qualities. Some varieties recom- 
mend themselves by high yield, others by 
good milling properties, keeping quality, 
fine taste, pleasing appearance, fitness to 
a variety of soil conditions, resistance to 
adverse weather conditions, pests and 
diseases, ease of harvesting and in various 
other ways. A thorough knowledge of the 
variations in the different items of qualities 
in rice is very essential, so that, armed 
with this knowledge, the breeder can at- 
tempt to combine high yields with superior 
quality. 

The yield of head rice comprising the 
whole kernels is an important item both for 
the growers and the millers. The factors 
whicli contribute to high milling quality 
in rice are yet ill-defined, though it has been 
the experience of farmers that great care 
is needed to stop irrigating in due time and 
proceed promptly with the harvest. The 
prominence or otherwise of ridges on the 
rice kernel, formed as a result of the kernel 
growing against its ease, the hull, would 
also appear to determine the milling quality 
of the rice. The less prominent these ribs 
are, the more suitable the grain is for milling. 

From the point of view of the market 
value of the grain, there is another important 
quality in rice which finds expression in 
the appearance and texture of the grain. 
In common rice, a large part is vitreous 
(corneous) composed very largely of starch, 
but it contains also an appreciable amount 
of albuminoid substance. The more com- 
pletely vitreous, the harder as a rule is the 
kernel and the better the quality as this is 


Peacock, W. M., and Brunstetter, B. C., [/.S. Dept. 
Agric. Circ., 1931, 158. 


usually judged. A part of the endosperm — 
a very small part in the best commercial 
rices — is w^hite, opaque and chalky in tex- 
ture. This part of the endosperm is rela- 
tively weak in albuminoids. The corneous 
rices include the best commercial varieties ; 
they keep and stand shipment better than 
the nsually softer, opaque rices. What 
is called glutinous rice has uniformly chalky 
and not very hard kernels. In glutinous 
rice, the endosperm contains considerable 
percentage of soluble starch and dextrin 
besides some maltose. Such rice is some- 
times called dextrinous in distinction to 
starchy. It is called glutinous because it 
forms a sticky mass when cooked ; but no 
substance which ought to be called gluten 
is responsible for this behaviour (Tanake,^^ 
Kikkawa^^). Glutinous rice is hardly known 
in many parts of India, but it is greatly 
favoured in Japan and China. About 8 
per cent, of the rice area of Japan is planted 
with such varieties and in China the estimate 
is as high as 20-30 per cent. They are largely 
used for making pastries. It would be of 
comsiderable scientific as well as practical 
interest to determine the nature of the 
relation between hard, soft and glutinous 
varieties of rice and to assess their relative 
nutritive values. 

In the commoner varieties of paddy the 
period lapsing between the germination of 
the seed and the harvesting of the grain 
varies from about three to eight months. 
The ryot chooses the short period crop in 
anticipation of either {a) irrigation facilities 
for two or more crops in a season or [b) 
unfavourable climatic conditions whicli. 
might destroy a long-standing crop. It is 
generally believed that short duration varie- 
ties are poorer in quality than long duration 
ones, because they are assumed to remove 
less of i)lant food from the soil. Thus, in 
South India, short duration Kiiruvai or Kar 
varieties are not valued so much for their 
nutritive qualities as the long duration 
Bamha varieties. Similarly in Bengal, it is 
held that rice is inferior to Ama?i prac- 
tically in all respects. Chemical analyses 
also show that Aman varieties are generally 
richer in protein, fat and potash contents 
than the Aus varieties (Basu and Sarkar^-). 
If this belief were true, it would follow that 
ailthough the farmer loses in total yield by 

^0 Tanake, Y., J. Ind. E^ig. Chem., 1912, 4, 578. 

KikkawH, S.. /. Coll. Agric. Tokyo, 1912,3, 108-11. 

Basu, K. P., and Sarkar, S. N., Iitd. Jour. Med. Res,^ 
1935, 22, 745. 
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raising a long period crop, he gains consi- 
derably in quality. Scientific evidence to 
warrant the popular belief that short dura- 
tion crops are deficient in nutritive consti- 
tuents is still lacking. 

Although in rice-growing lands, the general 
preference is everywhere for white rice, tliere 
are still a great number of recognised varie- 
ties of coloured rices deliberately grown, 
because of distinctive flavour, high yield, 
or the belief that they are especially nutri- 
tious. It is also stated that red rice is 
generally rich in iron and phosphorus. These 
have to be verified. The presence of red in 
the milled rice being itself evidence of 
incomplete milling, this incompleteness may 
explain the nutritive value of such rice. 

Rice is essentially a water crop. Prac- 
tically all the rice of commerce is irrigated, 
as is also by far the larger part of rice locally 
consumed by all the rice-producing countries. 
Irrigated rice is, in general, the more produc- 
tive also. Even those varieties of rices 
which are cultivated dry are more productive 
if irrigated.. McCarrison^^’^^ has adduced 
evidence to show that the wet crop is poorer in 
nutritive value than the dry one. If this 
is found to be generally the case, it would be 
desirable to extend the method of dry culti- 
vation and, if possible, improve on it so as 
to combine superior quality with high yield. 
Ill this connection, it may be mentioned that 
silicate fertilisation has been found by the 
authors to improve the yield of rice under 
dry -land conditions. 

It is well known that rice prepared by 
husking recently harvested paddy {a) cooks 
rapidly to a shapeless paste and {b) causes 
digestive disorders on being taken. After 
storage for some time, however, the same 
rice cooks properly and is easily digested. 
Apart from the difficulty in husking fresh 
paddy without breakage, the quantity of 
cooked rice is very much less in the case of 
fresh grain than in that stored for some 
time. The question of storage and its effect 
on the nutritive value of rice requires 
investigation. The nature of the chemical 
changes taking place during storage, as also 
the significance of such changes in relation 
to the nutritive value of rice prepared out of 
them, would require careful scientific study. 
In practice, some varieties are stored for 
longer periods than others. Short duration 
crops generally require longer storage than 


McCarrison, R., Jnd. Jottr. Med, Res., 1928, 15 , 

915 .- 


long duration ones. A systematic study of 
the conditions relating to the above as also 
the comparative efficiencies of different 
methods (Srinivasan^^) now in vogue would 
be of mucl). practical interest. 

In most rice-growing countries, a part of 
the annual output of grain — some varieties 
to a greater extent than others — is subjected 
to parboiling prior to milling. The paddy is 
cleaned, then soaked in water for a definite 
time and afterwards steamed till the outer- 
coats just begin to burst. The conditions 
relating to parboiling are highly variable 
(Srinivasan, loc. cit., p. 59), but, irrespective 
of this, parboiled rice is generally considered 
to be more nutritious than raw rice ; when 
cooked, it keeps well for considerable lengths 
of time, either by itself or soaked under water. 
Besides, it is claimed to possess greater 
sustaining power tha-n raw rice. Such rice 
also mills better (Ishaq^^). Following the 
observations of Braddon,^® Fletcher,*^ 
Ellis^^ and others who observed that people 
who eat parboiled (‘‘cured”) rice generally 
escape beriberi, several workers (Fraser and 
Stanton, McCarrison and Norris’’'^ have 
investigated the antineuritic value of raw 
and parboiled rices and shown that samples of 
parboiled rice, even when milled, protected 
pigeons from polyneuritis whereas raw 
polished rice caused the disease. Recently, 
Aykroyd’'^ has shown that parboiled rice 
contains more vitamin B^ and has a greater 
phosphate content than raw rice milled to 
the same extent. He has made the sugges- 
tion that the better nutritive value of par- 
boiled rice is due to diffusion of the vitamin 
Bi from the outer layers into the inner 
endosperm during the parboiling process. 
McOarrison^^ has, however, shown that vita- 
min A which is present in raw paddy or rice 

Srinivasan, C. R. , Rire Prcditctiou a.ni Tf\ide in the 
Madras Prcsideitcy , 1934:, p. 61. 

Ishaq, Abder Rahman, Dept, of Agric, Bombay, 
Bull., 1920, 99 . 

Bradflon, W,, The Cause and Preveutiai of Bcri- 
heri. 1907. 

47 Fletcher, W., Lancet, 1907, 1, 1776. 

Fletcher, W., /. Prop. Med. and L/yg., 1909, 12, 

127. 

49 Ellis, W. G., Brit. Med. Jour., 1909. 2, 935. 

9 9 Fraser, M., and Stanton, A. T., Studies front the 
Inst, for Med. Res., 1909, No. 10; 1911, No. 12. 

9^ Fraser, H., and Stanton, A. T., Phil. Jcitr. Sci., 
1910,5, 55. 

9- Fraser, H. , and Stanton, A. T.. Lancet, 1912, 2, 
1005. 

92 McCarrison, R., and Nonis, R. V., Ind. Med. Res. 
Memoirs, 1924, No. 2. 
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is destroyed in great part during the parboil- 
ing of paddy and that pigeons fed exclusively 
on parboiled rice develop symptoms of 
ophthalmia. McCarrison and Norris {loc. 
eit.), wliile confirming the above observation, 
liave further sliown that the boiling and 
steaming of paddy (parboiling) with subse- 
quent snn-dryin.g reduces its nutritive value, 
and that it is related to loss of vita-niins A and 
P) consequent on the action of lieat and oxi- 
dation. It would appear from the above 
that the influence of parboiling on the vita- 
min content of tlie grains lias to be more 
thoroughly investigated and conditions deter- 
mined for tlieir maximum conservation. No 
scientifie study on tlie effect of parboiling 
on the chemical composition and the nutri- 
tive value of rice or on the biochemical 
changes undergone by the grain during the 
process of parboiling has also been carried 
out. It may be- mentioned that recent 
observations in these laboratories have shown 
that parboiled, milled rice is richer in nitrogen, 
phosphorus and minerals in general than raw 
rice milled to the same extent. 

At one time, rice of commerce was entirelv 
hancl-poimded. The product thus obtained 
wa.s always >slightly coloured and was associa- 
ted with a small quantity of bran. With the 
advent of machinery, however, human labour 
(with its desirable imperfections) was steadily 
eliminated until to-day we find that not 
only exported rice but also a very large part 
of the grain used for home consumption is 
entirely mill-pounded and polished. The 
polishing is generally carried to such an 
extent that the bran layer is almost entirely 
removed. It is now being increasingly real- 
ised, however, that polished rice is devoid of 
vitamin E, and other essential growth 
promoting factors which are lost with the 
bran. It would be desirable, uher(dore, 
to adopt some system of pre-treating rice 
which would reduce losses through polishing 


to a minimum ; to combine the pleasing 
appearance and the keeping qualitj^ of 
polished rice ^vith the superior nutritive 
value of unpolished rice. It has been found 
that parboiling under certain standard condi- 
tions achieves this end and if this is conlirmed 
by further experiments, sucli a procedure 
would deserve to be extensively adopted. 
Carefully prepared x>arboiled rice mills better 
than raw rice and keeps well. On polishing, 
its colour improves considerably. The hnish- 
ed product cooks nearly as wliite as raw rice. 

The foregoing are but a few instances to 
show the importance of a systematic investi- 
gation on quality in crox)s. Detailed study 
of some of the j)roblems mentioned above 
would not only throw light on the nature of 
physiological response of Tdemts to a variety 
of conditions, but also help considerably 
to modify our x:)resent system of agriculture 
so as to combine quality with quantity. 
Scientifie study of quality in crops is yet a 
virgin field of research and one from which 
far-reaching practical results might well be 
forthcoming. It is pleasing to note that some 
of the problems referred to in the course of 
this review are already under investigation 
at some of the research stations in this 
country. Particular mention may be made 
of the researches on quality in tea and coffee 
at Tocklai,Devarshola,Ealehonnur, Bangalore 
and elsewhere ; studies on rice at Dacca, 
Bombay, Coimbatore, Bangalore and at other 
stations ; enquiries on the nutritive value of 
various foodstuffs at Goonoor, Bombay, 
Bangalore and a few other centres. Much 
more yet remains to be done and it is hoped 
that, in the years to come, it may^ be pos- 
sible to combine high yields with superior 
quality, thus x)roviding the consumers with 
cheaper and, at the same time, better 
acceptable and more wholesome food than 
in the past. 


Quinochromes. 


^HE oxidation of the non-fluorescent 
^ Vitamin B^ by permanganate aud 
manganese oxides at pH 0-7, is accompanied 
by the production of a blue fluorescent sub- 
stance, which is yellow in acids. Sulphur 
is not split off as sulphate but the state of 
combination of S changes. This product 
shows biological activity even though it 
does not give the formaldehyde-azo colour 
reaction for Vitamin B^, which indicates 
that more than one Vitamin exists. The 
properties of the blue substance are discuss- 


ed in an important paper by Kinnersley 
and collaborators {Biochemical J ournal, 
1935, 29 , 2369-2381). The authors are led 
to the conclusion that the view that Vitamin 
might be tliiophyramidazine (hexahydro- 
thiolumichrome) is no longer tenable. 
Vitamin appears to be pyramidine 
thiazole. It is probable that both the bio- 
logical activity and the colour reaction are 
connected with the -• NH., group at 6, whicli 
would therefore be capable of existing in 
two states of oxidation — NHo and =NH. 
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Permo-Carboniferous Life Provinces, with Special Reference to India. 

By B. Sahni, sc.d. (Cantab.) 

{Professor of Botany ^ University of Lucknow,) 


A t tbe recent meeting in Amsterdam 
(Sept. 2-7, 1935) of the Sixth Inter- 
national Botanical Congress, the inter-rela- 
tions of the Late Palaeozoic floras were 
discussed by various geologists and palseo- 
botanists. After Professor T. G. Halle’s 
Presidential Address to the Palaeobotanical 
Section, Professor A. C. Seward, f.e-.s., 
opened the discussion with remarks on the 
'‘IsTature and significance of geobotanical 
provinces”. He dealt, inter alia, with the 
difficulties attending a decipherment of the 
records of the rocks, particularly those 
connected with thie climatic implications of 
extinct forms of plant life. Perhaps the 
most striking observation in this masterly 
discourse, characteristic of a man of 
Professor Seward’s authority and experience, 
was that today he knew less about the value 
of fossil plants as tests of climate than he did 
forty-three years ago, when he wrote his 
well-known Sedgwick Prize Essay for the 
year 1892. Among others who followed 
with papers on various aspects of the prob- 
lem, was Professor Halle himself, who 
discussed the relation between the Late 
Palseozoic floras of Eastern and Northern 
Asia (pp. 227-228).^ Professor E. Krilusel 
of Frankfurt a.M. spoke on the distribution 
of the Devonian flora. Professor W. Gothan 
of Berlin dealt in two papers with the inter- 
relations of the Permo-Carboniferous life 
provinces (pp. 226 ; 242-244). Professor 

W. J. Jongmans of Heerlen discussed the 
distribution of synchronous floras with special 
reference to the movement of the poles and 
of continental blocks (pp. 239-242). Pro- 
fessor A. Eenier of Brussels offered remarks 
on stratigraphical correlations in and between 
the geobotanical provinces (pp. 244-245). 
Lastly, the present writer read a paper on 
the Glossopteris flora of India and its phyto- 
geographical relations (pp. 245-247), of 
which a summary is given below. 

Immediately after the Amsterdam Con- 
gress, an international gathering of about 
eighty geologists and palaeontologists met in 
Heerlen (Sept. 9-12) for the Second Congress 
of Carboniferous Stratigraphy under the 
auspices of the Geologisch Bureau of the 


^ These page references are to the Proc. 6th hiternat. 
Bot, .Congy. (Sec. PB), Amsterdam, 1935, Vol. II. 


Nederlands. Here we had the advantage 
of the presence of the veteran geologist 
Dr. W. A. J. M. van Waterschoot van der 
Gracht, Mr. D. N. Wadia of the Indian 
Geological Survey and other geologists in- 
terested in tectonic problems connected 
with Asia. Among many interesting and 
important items on the programme, Pro- 
fessors Jongmans and Halle presented their 
Amsterdam papers again under these new 
auspices, and in this connection the writer 
also had the privilege of discussing that part 
of his paper which dealt with the relations 
of the Indian Gondwana flora with those of 
Siberia and China. 

As the space allotted for the advance 
abstracts of the Amsterdam Congress was 
necessarily limited, and as the full paper 
will be delayed in publication, I propose to 
give below an extended summary in the 
hope that it may be of interest to readers of 
Current Science, The full paper will appear 
in the Proceedings of the Indian Academy 
of Sciences for 1936. 

It is generally agreed that towards the 
end of the Palseozoic era there existed four 
more or less well-defined botanical provinces. 
In the southern hemisphere there w^as the 
Gondwana continent, with its very charac- 
teristic Glossopteris flora. This flora also 
extended into India, wdiich now” lies north 
of the Equator. Gondwanaland was sepa- 
rated by a great Mediterranean Ocean, the 
Tethys, from the other three provinces 
which had more or less distinct floras of 
their ow”n. These Avere, firstly, the Arcto- 
Carboniferous xorovince, inhabiting the area 
now occupied by parts of Europe and 
eastern North America ; secondly, the pro- 
vince of the Gigantopteris flora, developed 
in parts of Avestern North America and in 
China, but extending south into Sumatra ; 
thirdly, the Angara province, stretcliing 
eastwards from near the Ural Mountains as 
far as the Pacific Coast, and soutlwards as 
far as the Tarbagatai Eange, within a few 
degrees north of Kashmir. The floras of 
these three northern proAunces have more in 
common with each other than any one of 
them has with the Gondwana flora. Their 
geogra])hica-l relations are best understood 
by viewing the globe from the Arctic pole 
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It is notoworthy that both the Arcto- 
Carboniferous province and the Gigantov- 
teris province are cleft longitudinally into 
two blocks each, the blocks of each pair 
being separated by wide oceans, the Atlantic 
in the one case, the Pacific in the other. 
But towards the pole the two halves of each 
province tend to approach each other, 
although their actual meeting has not yet 
been proved. In Eurasia, the Angara flora 
is wedged in between the other two floras. 
In its affinities, so far as they are understood 
at present, the Angara flora is perhaps the 
most interesting of all, because it contains 
elements of all the other three floras in 
addition to a large proportion of genera and 
species peculiar to itself. The" synthetic 
nature of the Amgara flora is perhaps best 
understood if we look at the globe from, 
say, the Altai Eange : Angara Land is then 
seen to occupy a central position, as one 
amongst the four life provinces. Lastly, the 
Glossopteris flora, although containing stray 
elements of the “ northern ’’ type, is for the 
most part a distmct assemblage, strongly 
characteristic of the southern hemisphere. 
This province is perhaps best seen from the 
southern pole, although from there India 
goes out of the view. 

The present relative positions of these 
four life provinces raise pateogeographieal 
problems which have led to much specula- 
tion. If, as seems probable, these floras 
were largely contemporaneous, it is difficult 
to imagine that two floras so distinct from 


each other as, for example, those of India 
and Sino-Sumatra should have evolved and 
flourished side by side, where we now find 
them on the map : almost cheek by jowl 
and crossing much the same latitudes. On 
the other hand, there is the equally puzzling 
anomaly that countries with closely related 
floras lie on the opposite sides of the biggest 
oceans of the globe : China and western 
hsTorth . America ; eastern ISTorth America 
and Europe ; India and the southern conti- 
nental blocks. But these are only a few 
of the problems with which the whole sub- 
ject bristles. The satisfactory solution of 
all these problems is a thing of the distant 
future ; but that future has been brought 
somewhat nearer by the recent work in 
Central and Eastern Asia of Swedish, Ameri- 
can and Chinese investigators, and elsewhere 
by a host of workers on different aspects 
of the subject. 

In the following necessarily condensed 
account, I shall first record my conclusions 
regarding the geological range of the Indian 
Glossopteris flora and the climatic conditions 
in which it was probably evolved, and then 
pass on to a brief discussion of its relation 
with the contemporarv floras of Siberia and 
China. 

The Glossopteris Flora of India and its 
Phytogeographical Eelations. 

1. In India the Glossopteris flora probably 
ranged from the Upper Carboniferous to the 
Trias. The lower limit is indicated by the 
relations of the Talchir glacial beds and the 
earliest plant-bearing Gondwanas with marine 
fossiliferous horizons ; of determinable age, 
particularly in Kashmir and in the Salt 
Eange. 

Beginning in all probability as a meagre 
cold temperate flora in the latter part of the 
Talchir (Upper Carboniferous) period, it 
rapidly became richer as the climate became 
warmer (Damnda = Permian). In the Pan- 
chet stage (Lower Trias) stray elements of 
the^ then widespread Dicroidium [TMnn- 
feldia) flora became mingled with a still 
dominant Glossopteris flora. In the Parsora 
stage the Bicroidium element seems to have 
predominated over a waning Glossopteris 
flora. Glossopteris itself has not been record- 
ed from Parsora itself but NoeggeratMopsis 
Hislopi and otlier characteristic Lower Gond- 
wana plants co-existed with several species 
of Bicroidium^ which abounded. The Parsora 
beds cannot possibly be of Jurassic (Upper 
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Gondwana) age, as C.S. Fox^ believes : they 
clearly belong to the Permo-Triassic part 
of the Lower Gondwanas and may be even 
as old as the Upper Permian, as Professor 
Seward has suggested.^ 

2. The meagre evidence available 
supports the current idea that the main x>art 
of the Glossopteris flora was developed in a 
temperate climate. There is certainly no 
evidence that it was in any sense a glacial 
flora, although in sheltered spots early 
members of the flora may well have co- 
existed with the retreating ice. IsTor is 
there any clear evidence of tropical condi- 
tions such as are believed to have existed 
in the Arcto-Carboniferous province. 

3. The only other Carboniferous flora 
known in India is the geographically 
important Himalayan outpost of the Bhaeop- 
teris flora in Spiti (Thabo stage of the Po 
Series) which, as Gothan has suggested, is 
probably of Lower Carboniferous age, not 
Middle Carboniferous as formerly believed. 

4. In several parts of Gondwana Land, 
particularly in South America and South 
Africa, species related to or identical with 
members of the European flora have been 
found associated with the indigenous south- 
ern flora. These so-called “northern” ele- 
ments have generally been regarded as 
immigrants, but I am inclined to interpret 
them as remnants or descendants of the 
l)re-existing southern flora. They occur 
chiefly in the earlier Gondwanas and have 
been compared or identified with European 
Upper Carboniferous or Lower Permian 
forms. Some of the lycopods are comparable 
with pre-Gondwana southern types. They 
may have persisted through the glacial 
period in regions relatively free from the 
rigours of the ice.^ 

5. The relations of the Indian Glossop- 
teris flora with' the Palaeozoic flora of Angara 
Land are still very imperfectly known. The 
Angara flora, of which our modern knowledge 
is based chiefly upon the works of Professor 
Zalessky and of Miss Heuburg, contains (i) a 
large indigenous element, peculiar to Angara 
Land, '(ii) a very considerable Arcto- 
Carboniferous element, (iii) a small but 


^ Fox, C. S., “ The Gondwana System and related 
formations,” Me//:. Ceol. Sitrv. Ind., 1931, 58, 189-190. 

^ Seward, A. C., ” Fossil Plants from the Paisora 
Stage, Rewah,” J^ec. Geol. Surv. Ind., 1932, 66, (ii), 242. 

^ Sahni, B., “ The Southern fossil floras, a study in 
the plant -geography of the past, ” Proc. ISth Ind. Sc/. 
Cojtgr.^ Pres. Addr. to Geol. Sec., Bombay Meeting, 
Jan. 1926, p. 241. 


important Gigantopteris element, quite 
recently discovered, and (iv) a large number 
of forms more or less resembling, and a 
few perhaps identical with, plants character- 
istic of Gondwana Land. Although the 
Gondwana affinities may have been somewhat 
over-emphasised in the past, as Halle and 
others have suggested, there seems no doubt 
that the two floras were not evolved in- 
dependently : some means of intermigration 
must have existed. Whether this was by a 
direct route, through Kashmir, as suggested 
by the writer in 1926, or by an indirect route, 
possibly through China, is an open question. 
Meanwhile, a critical comparison of typical 
specimens of the two floras is urgently 
needed ; a comparison of the faunas should 
also be helpful. The Lower Gondwana flora 
of northern India, particularly that of 
Kashmir and the Salt Eange, should be 
further explored ; and any acquisitions of 
plant-fossils from the ancient coast-line of 
Gondwana Land, which lay along the south- 
ern margin of what is now the Himalayan 
chain and on the east from Assam to Burma, 
should be closely examined. Investigations 
in the intervening region between northern 
India a.nd the Altai range may possibly 
. bridge the already narrow gap between 
Kashmir and the southernmost Angara loc.ali- 
ties in the Tarbagatai. In that case, as 
tentatively suggested in 1926 {loc. cit., p. 241 j 
the Kashmir flora may be only a southern 
outpost of the Angara flora. 

But, on the other hand, it may after all 
turn out that the suggested affinity of the 
still meagrely known Kashmir flora with that 
of Angara Land was only apparent, or less 
close than imagined. Certain geological 
considerations would seem, indeed, to 
preclude any means of terrestrial migration 
from Kashmir to Siberia during the late 
Palseozoic. D. N. Wadia’s important work 
in K.-W. Kashmir and Hazara^ seems to 
have established that the chain of the 
Himalayas, representing the uplifted and 
folded marine sediments of the Tethys, is 
structurally continuous round the great re- 
entrant angle in our northern mountain 
barrier. Unless further investigations reveal 
evidence of a break in the marine zone, 
either here or further to the west or east, 
the marine barrier between India and "Siberia 
must have been a truly formidable one : it is 
now represented, as Ur. van der Grach t 


® Wadia, D. N., “The synlaxis of the 
Himalayas”, Rec. Geol.Siuv. Ind., 1931, 65, (ii), 189-220. 
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empliasisecl at Heerlen, by some of the 
highest mountain ranges in the world, 
including the Himalayas and the Karakorum. 
In the face of these considerations, Zalessky’s 
hypothesis of a connecting isthmus or a 
chain of islands across the Tethys does seem 
bold, but then tlie Gondwana resemblances 
of the Angara flora, which, I believe, are 
undeniable though they may have been 
exaggerated, must be explained by an 
indirect route, still to be discovered. This 
is a point on which investigations not only* 
in China and Central Asia but also along the 
old Gondwana coast-line in the Kepal-Assam- 
Burma region may be expected to throw 
light. 

6. Further east across the Teihys, in China, 
there flourished a vegetation which had much 
more affinity with that of the Euramerican 
continent, and some affinity even with that 
of Angara Land. With the Gondwana flora 
there was much less in common. But 
although essentially a northern flora, the 
Gigantopteris flora crossed the equator into 
Central Sumatra® vhere it aj^pears to have 
xnished itself like a wedge into the Gondwana 
province. I believe that this peculiar dove- 
tailing of the sharply contrasted northern 
and southern floras can only be explained 
• on the view that originally the two pro- 
vinces were far separated by the ocean 
(Fig. 2), but have since been brought into 
contact by a horizontal drift of one or (as 
I consider much more probable) both land 
areas (Fig. 3). The old Gondwana pro- 
montory of K.-E. Assam may be regarded as 
a pivot round which., the Burmo-Chinese 
mass, formerly situated much further to the 
nortli, moved southwards and westwards, 
along the arc of a circle. 

How far this suggested syntaxial bend 
round K.-E. Assam, compared with that 
which Mr. Wadia has so ably demonstrated 
in the K.-W. Himalayas, is supported by 
structural geological evidence, is for the 
future to show. The idea vras suggested 
to me by purely pjalaeobotanical considera- 
tions but, as I learned subsequently, several 
geologists have previously expressed the 
belief that the chain of the Himalayas is 
continued southwards round Assam into 


Jongmans and Gothan, “ Btitr. z. K. cl. Flora des 
Obercarbons von Sumatra,” GeoL Bur. Ncderl. 

Miptgebied, 1925, No. 2 ; Post-humus, O., “ Palaeozoic 
flora of Djambi, ” Pro:. Ron. Acad. JVel., A/usierdam, 
1927, 30, (6) ; Jongmans and Gothan, (1935) “ Die 
palseobotanische Ergebnisse d. Djambi- Expedition, ” 
Jaarh. Mijnw. in Nederl-lnd., 1930, “ Verhandelingen ”. 


Burma and the Malayan arc of islands. 
The alternative view of Kingdon Ward 
that the Himalayas continue eastwards 
through China, as far as the Paciflc Coast, 
seems quite untenable, as the region of 
China wffiere his supposed eastward conti- 
nuation would lie was a land area inhabited 
by the Gigantopteris flora. 

It may be that the present region of 
Sumatra formed a, soutlmard promontory 
of the northern continent, round wliich the 
sediments of the intervening geosyncline, 
lying to the north of the Indo -Australian 
mass, became folded and bent into an angle 
or arc, in much the same way as round the 
Kashmir and Assam promontories. But the 
position in this region seems much more 
complicated, and in any case the subject 
is beyond our present scope. The main 
point one may venture to suggest is that 
palseobotanical explorations in the Malayan 



arc and further to the east should probably 
establish the eastward or north-eastward 
continuation of the tectonic boundary 
between Gondwana Land and the Gigantopteris 
province. 
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It remains to add tliat while the above 
ideas were arrived at independently I owe 
the original impetus for them to certain 
suggestive remarks made by Professor Halle, 
in his classical memoir on the Shansi flora, ^ 
where he drew attention to the close ])roxi- 
mity of the Indian and Chinese floras and 
hinted that this anomalous position may 
have had something to do with the tectonic 
features of the intervening region. The 
above hypothesis would also explain the 
apparent anomaly of two climatically dis- 
tinct floras lying, as they now do, athwart 
the same latitiides. There need not, there- 
fore, be any serious difficulty, at least on 
geographical grounds, in accepting the idea 
that while the Arcto-Carboniferous ” flora 
(including its Sino -Sumatran phase) was 
developed in a relatively warm and humid 
climate, the Glossopteris flora was essentially 
a temperate flora. 


In reply to an enquiry my esteemed 
friend Mr. Wadia also wrote to me that he 
thought a X.-E. tongue of the Indian horst 
had much to do with the ‘acute soutliward 
bend of the Assam mountains into Burma. 
To him and to Hr. F. R. Cowper Reed, I am 
indebted for references to geological litera- 
ture on this aspect, which showed that the 
problem has already received attention from 
many geologists. To mention only the most 
recent instance, I learned that the idea of 
Assam as a resistant pivot, round wtiich the 
far eastern block probably drifted south- 
westwards into its present position, has also 
been recently expressed on geological grounds 
by M. Fromaget,^ Director of the Geolo- 
gical Survey of Indo-China. Lastly, it w'as 
gratifying to find that at the Amsterdam 
Congress Professor Jongmans expressed ideas 
essentially similar to those presented in my 
paper, read the same day. 


Halle, T. G., “Palaeozoic plants from Central Shansi,” 
Palccofiiologia Siiika^ 1927, Ser. A. 2, (i), 288-290. 


® Fromaget, J., Essai sur P eveluiion palecgeogruphiipie 
de V Euiochine^ etc,^ Hanoi, 1934. 
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With so much concurrence on the essential 
points, I think that we may feel satisfied 
about the stability of our main conclusions. 
About ten years ago, in an essay on a broad 
survey of the “ Southern Fossil Floras ’V 
I said that it was the scattered distribution 
ot the previously glaciated areas of Gondwana 
Land that provided the main support to 
Wegener's hypothesis : palaeobotany did not 


Sahni, B., /os. 6/7., 1926 , 233 . 


seem to me at the time to lend any clear 
evidence in favour of it. The Carboniferous 
glaciation of the southern hemisphere still 
appears to me to be the main pillar on which 
Wegener’s idea rests. But I now feel that 
palseobotanical considerations, such as tiiose 
set forth above add another, though modest, 
support to this remarkable theoretical edifice, 
at least so far as concerus the. movement of 
continental masses through wide ranges of 
latitude and longitude. 


Antiqxiity of Lac and Superstitions Connected with It. 

By M. Sreenivasaya. 

{Department of Bioclieyvistry ^ Indian Institute of Science^ Bangalore.) 


'T'FIE Indian Lae Industry enjoys a vene- 
rable antiquity dating as it does to the 
times of the Puranas. Eeference to lac is 
made in Mahabharata ” in connection with 
the ‘‘ Lahslia Griha ” or palace of lac, which 
was built to ensure and burn down the 
Pandavas. Kautilya mentions the product in 
his celebrated ^^Arthasastra”. Coming down 
to very recent times Abu-1-Fazl who was in 
the Court of Akbar, refers to lac as being 
employed for varnish making. 

In Ayurveda, lac is extensively employed, 
both for external application and internal 
administration. Shellac, finely powdered and 
mixed with honey, is given as a specific for 
hsemostosis. It forms one of the main ingre- 
dients of a medicated oil known as LaJeshadi 
Tliaila which is reputed to bring down chro- 
nic fevers, cure rheumatic pains and help 
the growth of foetus during pregnancy. 
Decoctions of lac are administered to con- 
sumptive patients with good effect. Germi- 
cidal, febrifuge and astringent properties 
are attributed to lac. It is not clear to which 
constituent of lac the medicinal property is 
attributable. When decoctions are made, 
the body fluids of the insect which go into 
solution are involved but when the medicated 
oil is prepared, the wax and the insect fat 
dissolving in the oil, constitute the effective 
ingredients. It is not clear whether brood 
lac consisting of all the living insect mothers 
or the ^‘phunlV lac containing only the dead 
insect bodies, is used. Local information 
points to the. conclusion that the most 
effective and potent preparations are those 
made from brood lac which is not always 
available to the Ayurvedic Pundit. It is 
quite conceivable that the medicinal value 
of the wild lac is higher than that of the 
commercial species. 


This ancient industry is naturally con- 
nected with a number of superstitions ” 
some of which appear to have a sound 
scientific foundation. Those who generally 
cultivate lac form a caste by themselves in 
Mysore, and they observe these superstitions 
in a most religious manner. The uncer- 
tainty which characterises lac crops is 
signified by the saying that '*' the ferry boat, 
lac and Tasar depend on God”. These 
three things cannot be controlled by human 
beings. It is believed that all lac-bearing 
plants are haunted by evil spirits which are 
responsible for all kinds of damages and 
crop failures. To propitiate these evil spirits 
and invoke their good favour, rams, goats 
and chickens are offered to them in 
sacrifice. 

The solar or the lunar eclipse, especially 
when it synchronises with either the sw^arm- 
ing of larvae, or the emergence of males, is 
believed to be fundamentally calamitous to 
lac crops. On such occasions it is not 
unusual to find liberal animal sacrifices being 
offered in the field. 

Host plants need a change of physiological 
condition before they can bear bumper 
crops of lac and the desired change can be 
brought about by repeated lac infections and 
successive prunings for several consecutive 
years. This is an observation of great 
value and is fully borne out in modern 
field practice ; but an adequate scientific 
explanation of this observed fact cannot at 
present be given. The successive infections 
and prunings will result in altering the ratio 
of top to root to the optimum point. 

Brood lac should not be harvested until 
the larvae are seen to swarm out of their 
mother-cells in pretty good numbers and 
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settle on the tender positions of the shoot 
at least to the extent of about 4 inches. 
There is much to be said in favour of this 
recommendation although the latter half 
may have to be modified to a certain extent. 

The insects resulting from prematurely 
cut brood lac generally lack in vigour and 
do not build up healthy encrustations. This 
is an observation with which all practical 
lac growers will entirely agree. 

Those of the insects which swarm out in 
the first stage are the best since they are 
found to build up the thickest encrustations 
and maintain a vigorous state of health. 
Those which swarm out subsequently are 
weak and suffer from heavy mortality for 
one reason or other. 

Lac does not grow at the tip of the branches. 

Brood lac should be used for infecting 
soon after they are collected. If it be 
desired to keep them longer for a day or 
two, they should be stored up in a cool 
place buried under paddy husk, which pre- 
vents the profuse and rapid swarming of' 
larvae This highly suggestive observation 
can be extended to an alteration of swarming 
periods Avitliin wide limits, with the ultimate 
idea of controlling the ra.te of swarming in 
accordance with climatic factors which may 
be prevalent during the period. This prob- 
lem of artificially controlling the rate of 
larval swarming has an important practical 
bearing which will be referred to later. 

Swarming of insects commence with the 
rising of the sun and cease with the setting. 

Lac insects are very sensitive. On cloudy 
days or in chilly weather, they do not swarm 
out of their mother-cells. In the course 
of swarming, if it suddenly commences to 
rain, with a consequent fall in temperature, 
the insects are said to go hack to their 
mother-cells, which is a fantastic idea. 
Under heavy showers the larvae get washed 
out and have not been observed to return to 
their mother-cells. 

Insects swarming out of the mother-cells, 


come down straight to the ground and then 
crawl up the trunk and branches ajid strive to 
find suitable places. It is believed that 
without first touching the ground, by way 
of propitiating mother earth who gave them 
life, the young larvae do not commence their 
careers. 

The man who infects lac is expected to 
observe certain religions rites until the 
"'■phunkV lac is removed from the host plants. 
.He is prohibited from having a shave, not 
can he take an oil bath. It is believed that 
a violation of these injunctions will -lead to 
the branches appearing clean shaven and 
besmeared with oil, deprived of all encrusta- 
tions which would be built up if the operatoi^^ 
religiously observes ceremonial usages. 

On the day, Avhen ''plmnki' lac is collected 
from the host plant, milk is boiled under- 
neath the host plants in a new earthen- 
ware pot. The vigour with which milk 
boils and foams over is taken to be an 
indication of the future abundance of the 
white filaments characteristic of healthy auid 
bumper crops. . ■ 

Hail storms and fogs do' not favour tli^ 
growth of lac. ' ' ’ • ' ? 

If it rains in the month of January palas: 
lac may die while April rains are fatal to 
kusum lac. These represent two particular 
rains known as salt rains which arc not 
favourable to lac propagation. 

A single cell of kusum-brood lac is equi-^ 
valent to a stick of palas-brood lac. 

This is supposed to give us an idea of the 
relative number of insects in the two differ- 
ent varieties of brood lac. 

Lac is supposed to grow very well on the 
lower branches during the rainy season and 
on the top branches during the winter. 

Most of the observations which have been 
detailed above, have a scientific bearing and 
are doubtless the result of keen ohseivation 
while some of them appear to be highly 
fantastic. 
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Lt.-Col. A. D. Stewart, C.I.E., I.M.S. 


TT is unfortunate for India that those 
^ who serve her in an official capacity 
must retire at about an active middle age. 
New recruits are constantly joining to fill 
up the ranks but just as constantly do the 
senior and experienced ones resign when 
tihey are so capable of carrying on for many 
further years. In September 1935 Lt.- 
Col. A. D. Stewart gave up his appointment 
as Director of the All-India Institute of 
Hygiene and Public Health and Professor 
of Hygiene in the School of Tropical Medicine, 
Calcutta, in order to take up the post of 
Superintendent of Edinburgh Royal In- 
firmary. 

Col. Stewart is, as we all know, a native 
of Scotland. He was born in 1883 and 
after terminating his school days in Dux 
he entered Edinburgh University as a 
Medical student in 1901. He graduated 
in! 1908 and entered the I.M.S. in the same 
year. From 1907 to 1931 he was in military 
employment, and just before the War was 
Medical Officer of Health, Simla. During 
the Great War he saw much active service, 
serving in Egypt and the Suez Canal area, 2 A. 
Gallipoli and the landing at Cape Helles, in 
Hi-e^sSenussi expedition in Western Egypt, in 
Mesopotamia and as surgical specialist on 
the hospital ship Yas7ia, and finally as 
D.A.D.M.S., Bombay. He was mentioned 
in the final war despatch by the Govern- 
ment of India. 

On reverting to civil employment after 
the War, Lt.-Col. Stewart served from 1919 
as Medical Officer of Health, New Delhi, — 
a post which called for special qualifications 
as the laying-out of the Imperial Capital 
involved many serious problems of public 
health. 

In 1921 he came to Bengal and served in 
turn as Director of the Bengal Public Health 
Laboratories, Director of Public Health, 
Bengal, and Professor of Hygiene at the 
Calcutta School of Tropical Medicine, In 
1926-1928 he ^vas appointed Principal of 
the Calcutta Medical College, and had a 
very strenuous time in reorganising that 
institution and putting it on a sound basis. 

In 1929 the scheme for an All-India 
Institute of Hygiene and Public Health 
matured, and the construction of the building 
and its equipment were undertaken by the 
Rockefeller Foundation at a capital cost 
of Rs. 16 lakhs. Lt.-Col. Stewart was 
selected as Director Desiernate of the 


Institute iit 1929, and in 1932 became its 
first Director. 

Old. Stewart’s knowledge of x>U-bLc health 
conditions in Indm and, Bengal in particular, 
was both wide and practical. His main 
experience in the field was gained as Director 
of the Public Heiilth Laboratories. Conse- 
quentk/ when the Rockefeller Foundation 
proposed the Institute in Calcutta, they 
clearly saw that Col. Stewart was the man 
to v.'hom the design and 1he Directorship 
shoidd be given. While bolding this post 
Col. Stewmrt was in an ideal position for 
utilising his knowledge and experience. 
There was hardly a problem or inquiry into 
public health conditions of Bengal in which 
he was not consulted. Ho was Chairman 
of the Conference of Cholera research workers 
in India where his capacity for appreciating 
not only the main issues of field M'ork hut 
also the finer details of antigenic structure, 
were of inestimable value in guiduig the 
diverse activities of the members as a whole. 
He was also a member of the Malarial 
Advisory Committee of the Bengal Sanitary 
Board wliei'o again his intimate knowledge 
made his opinion of great weight. One of 
bis last meetings was on an inquiry into the 
Calcutta Water Supply, the administration 
and technical working of which he probably 
knew more about than any other member. 
In 1933 he was appointed by the Ckwerii- 
ment of India — as their representative at 
the Office International d’liygieno Publiqiie 
at Paris where his views on such inter- 
national problems as cholera were carefully 
listened to. 

COTTIER AcTIVITTEJS. 

His valuable work for the two medical 
institutions in Calcutta, bow ever, does not 
complete the story of lA.-Col. Stewart's 
manifold activities in Bengal. For twudve 
years he has been an active and zealous 
Fellow of the Calcutta I'^niversity, and 
that institution ow'cs much to him for his 
help and ad.vice wdth regard to its public 
health diplomas. He has also served for 
many years on the State Medical Faculty 
of Bengal, the Bengal Council of Medical 
Registration, and in connexion with the 
inspection and regidation of medical schools 
and colleges throughout the Province. 

He has for many years been prominent 
in connexion with the work of the St. John’s 
Ambulance Brigade in Calcutta, and was for 
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two years Assistant Commissioner of tlie 
Calcutta District. 

Members of the Stalfs of tlie All-India 
Institute of Plyg'iene and Calcutta School of 
Tropical Medicine will lose, with Lt.-Col, 
Stewart’s retirement, the services of a most 
loyal and devoted colleague, and a teacher of 
wide experience and specialised knowledge. 

In addition to Lt.-Col. Stewart’s owm 
work, mention must he made of the services 
of Mrs. Stewart on many social and public 
health committees in Calcutta, and especially 
in connexion with the annual Calcutta 
Health Week. 

Lt.-Col. Stewart has published many papers 
on public health and medical research 
subjects in the Indian Medical Gazette and 
the Indian Journal of Medical , Research. 
He was the author of manuals on tropical 
hygiene and public health laboratory prac- 
tice. Many of these were devoted to the 
question of sewage inactivation and water 
purification, a result of which was a valuable 
suggestion for the improvement and economj’^ 
in the use of alum. He also published a 
considerable amount of extremely important 
work on the bacteriology of food, sewage and 
water while in charge of the public health 
laboratories. His work in Bengal during 
the last 15 years has contributed very mate- 
rially to raising the standard of public health 
in the Province and towards the solution of 
Bengal’s many* and difficult problems in 
health w^elfare. He received the C.I.E. in 
1934 in recognition of his valuable services 
to India. 

Col. Stewart ^vas a man of interests 


extending far beyond his work. He was 
keenly interested in music and wffiile serving 
with a Gurkha Regiment in his early days 
he wrote down and collected a number of 
their folk melodies. He neglected no oppor- 
tunities for taking up other hobbies as the 
above illustration shows and Geology w^as 
similarly studied not from books but from 
direct observation in the field. Among the 
numerous other activities in wdiich he joined 
and encouraged W'as the Bratachari move- 
ment in Bengal wffiich aims at the revival 
of folk music and dancing. He was widely 
read and never failed to be an interesting 
conversationalist both light and serious. 
During his last few years in India in spite of 
the many demands made on him he illus- 
trated in no small degree the rule that the 
busiest man has always time to spare. No 
one left his room without getting his full 
attention, courtesy and help. He had a 
shrewd judgment and always grasped the 
main issue wdiether of a scientific or ad- 
ministrative problem. His criticism w^as 
always followed by other constructive sug- 
gestions a rare asset, wiiich no doubt contri- 
buted largely to the continual stream of 
work witli which ]ie liad to deal. 

Both Col. and Mrs. Stewart were liked by 
all with whom they came in contact — no 
mean accomplishment — and tliere can be 
no doubt that Edinburgh has chosen wisely 
in recalling one of her graduates, wdm, we all 
hope, will have many more years of hax>piness 
and service in his new appointment. 

H. Ellis C. Wilson. 


Craters in the Moon. 


TAR. F. B. WRIGHT of the Geophysical 
^ Laboratory, Carnegie Institute of 
Washington, recently announced before the 
National Academy of Sciences, his observa- 
tions on the relation between the number 
and size of the craters on the moon. 
Craters with diameter of 4 — 8 miles are 
grouped in one family ; those with 
9 — 13 miles, in another and so on. The 
graph showing the relation between size and 
number is a smooth curve which is inter- 
preted to mean that the craters are the 
expression of a single mode of formation, 


such as volcanic, or meteoric impact or some 
other type”. ‘^The craters are remarkably 
circular in outline. The small craters have 
the aspect of simple depressions with 
walls which rise only slightly above the 
level of the surrounding country. They 
are more of the nature of pits or holes in 
the ground, not unlike the crater holes 
produced by the impact of an explosive 
bomb. As the size of the crater increases, 
the crater floor is less even and usually 
contains subsidiary craters and elevations.” 



394 


CURRENT SCIENCE 


[December 1935 


Letters to the Editor. 


CONTENTS. 


Page 

The Mathematical Theory of a New Relativity. By 
S, M. Sulaiman . . . . . . . . 394 

Reply. By B. S. M . . 401 

A Modified Goviy’s Balance for the Accurate and 
Quick Measurements of Diamagnetic Susceptibi- 
lities. By M. B. Nevgi .. .. •• 403 

Magnetic Susceptibilities of Nitric Acid Solutions. 

By S. P. Ranganadhan and M, Qureshi . . 404 
The Temperature Coefficient of Susceptibility of 
Tetra Hydro- Naphthalene. By B, Nagesha Rao 404 
Ageing of Surface of Solutions. By K. S. 

Gururaja Doss •. .. .. •• 405 

Dehydrogenating Action of Sulphur Monoxide. By 

B. Sanjiva Rao and M. R. Aswathnarayana Rao 406 

The Constitution of Oroxylin. By R. C. Shaw, 

C. R. Mehta and T. S. Wheeler . . . . 406 

Germination of Leguminous Seeds and Urease 

Activity. By B. iST. Sastri and B. A. Sandara 
Iyengar . . . . .. . . •. 407 

Ascorl)ic .^cid Oxidase from Drumstick, Morin ga 
pterygospjrmn. By M. Srinivasan .. 407 

A New Apparatus for Carbonic Acid Estimations 
in Soils. By B. N. Singh and P. B. Mathur .. 408 


The Mathematical Theory of a 
New Relativity. 

In the September miniber of Current 
Sciienee^ some criticisms by ‘‘ B, S. M.” 
of my Theory have been published. I 
heartily welcome such criticisms because they 
give me an opportunity to elucidate the 
points which may not be clear. I am briefly 
replying to the criticisms in the various para- 
graphs seriatim, reserving a more detailed 
examination for a later occasion. 

§ 1 . 

1 . I have never claimed that my Theory 
deserves Blarlow Shapley’s characterisation 
of it ''as one of the high lights of astronomy,” 
and I myself was surprised at the generosity 
of his remarks. It is a mere presentation 
of a new Tlieory still in its infancy which, 
applying Newtonian principles, with neces- 
sary corrections, claims to deduce the 
formulae which are the pride of Relativity. 
It is not for me to say anything as regards 
the insinuation that Shapley’s reference was 
not based on a critical study of the article. 

R. Hamilton’s criticism that my 
of the advance of perihelion 
hn erroneous ” results 
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has been met by me in Chapter VI of mj 
paper.^ 

.B. " On the mathematical side not much 

notice has been taken.” — The critic refers to 
the mention of my article by the Zentral- 
blatt fur Mat])., and omits to refer to the 
Aynerlean Mathematical 3IonfMij.^ He has not 
also referred to Nature.^ 

§ 2 . 

I. His objection to the choice of the 
name " A New Relativity,” needs no notice. 
I am certainly " vehemently opposed ” to 
the extraordinary assumptions of Einstein’s 
Relativity, but in no way to a " principle of 
Relativity in any form whatsoever ”. I 
maintain that Einstein’s postulates are only 
approximately and not exactly true. 

5. I gladly welcome the admission that 
" Relativity is not the only example of a 
physical theory which appears absurd when 
its logical consequences are pushed to their 
very limit.” The very fact that the 
Priuciple of Relativity (special as well as 
general) has been unable to make any 
substantial progress from any other hand 
except that of its creator, and even not mucli 
from him since 1916, shows that it is not 
the last word on the problems 'which it 
claims to solve. 
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6. Tlie quotation from Jeans’ Ilysterlons 
Universe at page 228 is not objected to, 
and the page of the book also was correctly 
given. But the critic has pounced upon a 
misprint and expressed his curiosity at 
finding this mistake in the list of references 
at the end. Unfortunately there were no 
less than 13 misprints in the first paper 
alread^^ pointed out in the Errata, 
and there are more misprints in the second 
paper other than the two mentioned by 
the critic, which have been corrected in the 
second Errata. 

7. '' There are some misstatements of 
fact in the author’s references to Belativity 
the most serious of which are in connection 
with the observational verifications of the 
general theory of Eelativity. ” — I shall deal 
with the subject at considerable length in 
Chapters X, XI and XII of my next paper, 
which will show that the claim of Einstein’s 
General Eelativity that it has been verified 
is unfounded. 

8. He considers that Chazy’s observa- 
tional value for the advance in the longitude 
of i^erihelion of Mercury is ''the best observa- 
tional data”. — I suppose it is a great pity 
that although Ghazy’s value was published 
in 1926,® it was overlooked by Eddington 
ill his later works. The critic is obviously 
unaware of the more recent literature to be 
discussed in Chapter X, which will also 
show the great uncertainty due to certain 
assumptions in tlie calculation of the advance 
of the perihelion. So much so that von Gleich 
has actually asserted that the. supposed 
excess of motion of the perihelion of Mercury 
does not exist and the Xewtonian theory of 
gravitation needs no correction byEelativity.® 

9. He considers that "the most satisfac- 
tory data (on the deflection of light) available 
at present” are those of Campbel and 
Trumpler. — This is relying on a rather stale 
literature of 1923 in ignorance of the bad 
exposure made by Freundlich (quoted in 
Chapter II, p. 251 that if necessary correc- 
tions are introduced, the three cameras of the 
American Expeditions of 1922 give the 
values 2" -20, 2" *30 and 2" GO respectively.’ 
Freundlich has discussed in detail all the 
previous works including those of Campbel 
and Trumpler and shown that the value 
obtained by the latter was due to an inaccu- 
racy in balancing the observations and that 
their value of the deflection also is 2" -27. 
It will perhaps shock the critic to learn 
that Lanczos, a great worker on Einstein’s 
Belativity, has also pointed out that with 


the necessary corrections Campbel and 
Trumpler’s value comes to 2" *20.^ Of the 
three tests, the deflection of light is the only 
one that is reliable, and in this Eelativity has 
already failed. 

10. (i) The later observations of St. John® 
as regards the shift of spectral lines of the 
Sun are supposed to be "quite satisfactory”. 

It will be shown in Chapter XII that the 
agreements are found ouly for different arbit- 
rarily chosen levels for the centre and the 
edge, there being marked positive and nega- 
tive residuals for higher and lower levels. 
The discrepancies range between zb 25 per 
cent, which can hardly be called " quite satis- 
factory”. The discrepancy at the edge is 
conveniently explained by some unknown 
"edge effect”. The discrepancy is greater 

when the average of MX is taken, 

which alone is the correct method. It is 
well known to every worker on solar 
physics that wave-lengths on the Sun may 
differ from those measured on territorial 
sources on account of a large number of 
causes. 

11. As to the companion of Sirius the 
assumption of the "quite satisfactory” result 
is based on Adam’s observation. But Vys- 
sotshiy^^ has shown that the density of the 
companion of Sirius is much less than -what 
has been assumed so far and therefore the 
radius much larger. If Einstein’s value is 
correct, then so is mine ! 

The following are stated to be "misstate- 
ments of a minor nature” : — 

12. (1) "Relativistic invariance holds in 
vacuum only”. — Schwarschild’s particular 
solution is of G^.; == 0. As to this Eddington 
says, "This is the state of the wmrld in an 
empty region — not containing matter, light 
or electromagnetic fields, but in the neigh- 
bourhood of these forms of energy.”^- 

13. " Einstein arbitrarily assumes 
C -f -v ~ c and c — v = c.” — In relativity 
the velocity of light is absolute and relative 
to every frame of reference is the same. 
Even if two systems S and S' be moving 
with relative velocity v, "the resultant 
velocity relative to S' is c, the velocity 
relative to S is also c, whatever the direc- 
tion 

14. " Milne’s theory ignores gravitation 
and evades collisions.” — Compare " The new 
theory shows that the expansion is in reality 
a natural phenomenon taking jhace in the 
absence of gravitation and proceeding irt 
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spite of it ” (p. 2) and consider a swarm of 
particles moving in straight lines, each with 
a uniform velocity without collisions or other 
interactions possessing an entirely arbitrary 
velocity-distribution” (pju 

15. “In Eelativlty time is wholly imagi- 

nary and space illusory.” — The unit of time 
is really and space has four dimen- 

sions. What more imaginary and illusive, 
character is wanted than the confusion of 
space and time f 

16. (1) The mathematical part of the 
work is “quite elementary and does not go 
beyond the solution of an ordinary difteren- 
tial equation of the second order ”. — ISTo 
reference to any book or paper is supplied 
where even an approximate solution of my 
equation (5 *9) was given before, much less 
the exact solution. The so-called elementary 
solution is by successive approximations 
covering two pages and a h?df. 

17. “Looking from an sesthetic-mathe- 
matical point of view ore searches here in 
vain for such concepts like (as) groups, 
tensors and generalised spaces characteristic 
of Eelativlty or functional equations, sets of 
points, and Finsler spaces relevant to Milne’s 
new Eelativity.” — The author thinks that 
paper which does not use Tensors, Groups 
and other branches of higher mathematics 
is not a valuable paper at all. Such a 
suggestion will condemn workers like Max- 
well, Bohr, Sommerfeld and many other 
illustrious investigators, both dead and living. 
In fact the claim of the New Eelativity is 
that its formulae are deduced on simple 
dynamical principles without recourse to 
such methods. It is not easy to appreciate 
what objection there can he to its simplicity. 

18. Some differential equations are con- 
sidered to be “not relevant”. — ^^ipparently 
the critic thinks that the complete theory 
is contained in the five Chapters already 
published. More have come out s’nce. 

19. (iv) The superiority of method over 
those of Forsyfch, Morley and Pierpoint is 
said to have been “achieved at the cost of a 
little wrong mathematics”. It is conceded 
that the solution (9 *5) is “correctly obtained” 
blit it is asserted that the next solution 
has been obtained ■ wrongly. The critic 
says, “It is, however, absurd to use this 
theorem here since it cannot apply to non- 
linear differential equations, and moreover 
is not a particular integral.” — It was pointed 
on pages 10 and 11 that for Mercnry 


1.73 + 10"^^ and u also is nearly the 

same, and that k was of the order 10~^. 
Also 6 varies from 0 to 2'jt. It was accord- 
ingly considered too obvious to mention that 

the second power of (1 ~2/r0) as well as 

the product {l — 21c9). u were negligible. 

If this obvious fact were borne in mind, it 
will be found that the general solution given 
by me is perfectly valid. The correctne.ss 
of the solution can be easily verilied bv 
direct substitution in the differential equation. 
It is some consolation that the solution in 
elliptic functions is not called “quite ele- 
mentary”. The critic has not noticed the 

misprint — rr for — 

The following observations are regarded 
as contrary to scientific investigations : — 

20. “27ature’s limits are not fixed, by our 
capacity to observe them.” — Does iNaturc 
exist only when seen by man ? 

21. “Eelative velocity cannot mean rela- 
tive velocity as actually observed, and we 
cannot go by measurements only.” — This 
is a rather bad paraphrase of my remark 
“if relative velocity only means relative 
velocity as actually observed and we go 
exclusively by measurements only, then the 
relative velocity between two bodies 'would 
depend on the particular method of measure- 
ment which is chosen”. Tliis remark w^as in 
anticipation of Chapter VI T, which will throv- 
fuller light on the point. 

22. “A certain concept in Eelativity is 
unacceptable because the concept is philoso- 
phically an impossible one.” — The concept 
referred to is, in physical language, that 
there exists a mysterious co.sraic force of 
repulsion, which not only acts at a distance, 
but increases in intensity as the distance 
between the tw'o bodies increases. 

I am not the first critic to find fault with 
his conception. Even Einstein has been 
aware of the weakness of his argument and 
has been trying to change the assumption. 
In fact in a paper published in the Proc. 
Nat. Acad, of Sciences jointly by Einstein 
and de Sitter, A was taken to be zero. In 
Cosmos, de Sitter concluded that the theory 
of the expanding Universe is less definite 
than it used to be and that we do not even 
know whether the curvature is positive, zero 
or negative, whether the universe is finite or 
infinite. 
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23. A whole paragraph is devoted to 
commenting on a reference to Jordan’s paper 
in a short note at the end. It has been 
repeatedly emphasised over and over again 
in my papers that the existence of gravitons 
is not necessary for the Mathematical 
Theory. 


§ 3. General Eelativity. 

(a) Achmnce of Perihelion. 

24. The critic says that there is 'ho 
novelty of ideas” as they go back to the 
work of Laplace, whose theory produced 
secular perturbations or. in the alternative, a 
high velocity of gravitation. — Obviously the 
critic, who has quoted profusely from the 
Encydopfcdia, is not aware that Lorentz 
and Eddington have shown that even on 
Laplace’s own theory perturbations could 
vanish to the first order terms (see Chapter 
VIT). It has also not been mentioned by the 
critic that Laplace’s theory was based on the 
idea of pressure caused by a liquid ether 
owing to which the velocity of propagation 
was directed from the attracted body to- 
wards the attracting body, whereas in my 
theory, the gravitational influence is propa- 
gated equally in aJl directions outward from 
the influencing body towards the influenced 
body, the change of sign making all the 
difference. 


25. It is irrelevant to refer to other theories 
including Anding’s which assumed a new 
law of gra\dtation quite arhitrarily^ and yet 
did not succeed in getting any satisfactory 
results. It is one thing to assume arbitrarily 
a new law of gravitation, and it is quite 
another thing to deduce a new law from a 
single assumption of the flniteness of the 
velocity of propagation. I may mention that 
if one were to assume a new law of gravi- 

p, 3jU,/l;“, 1 


tation, I would take it to be 


which will give all the results we want and 
avoid all difficulties (see Chapter VII). 

26. “Remembering that Sulaiman’s cor- 
rection factor does not depend on r, the 
criticisms levelled against Gerber’s theory 
therefore apply to Sulaiman’s theory equally 
well.” — Gerber’s theory (referred to by me 
in Chapter I, p. 4) involved the propagation 
of potential with finite velocity which 
Seeliger, Lane and Oppenheim rejected as 
b eing impossible. Gerber had also misapplied 
the Lagrangian equation as pointed out by 
Pauli. Neither of these defects can be found 
in my theory. • Also my factor is a function 


of dr/dt which is a function of r, and is there- 
fore not derivable from Gerber’s potential. 

27. Following in the footsteps of D. R- 
Hamilton the critic has emphasised at several 
places that my theory would lead to un- 
foreseen perturbations, and either Mercury 
would go off in three centuries or the velocity 
of gravitation should be thousands of times 
more than that of light. — My replies to 
Hamilton’s criticisms are to be found in 
Chapter VI, which may be referred to. As 
Laplace'.s theory led to a retardation, he was 
unable to explain the perturbation. My 
theory leads to an acceleration of motion, 
which can be adequately explained by the 
resistance of the medium through which 
planets pass, as is now becoming clearer 
from the explanations of Zodiacal light and 
Gegenschein phenomena. This material 
difference saves my theory from foundering 
on the rock on which Ivaplaee’s theory did. 

28. It is w'holly unnecessary for me to 
discuss the other theories relating to the 
advance of Mercury’s perihelion. The 
principal defect in Einstein’s theory is the 
uncomuncing nature of its fundamental asr 
vsumption of the absoluteness of the velocity 
of light. 

(h) Gravitational Deflection of TAght. 

29. ^‘Gerber’s equation does not yield the 
value for the deflection which is certainly 
true, and the same should also be true of 
Sulaiman’s equations if properly handled.” 
— The critic has undertaken to rehandle in 
two ways my equations which, as shown in 
Chapter VII, was obtained for heavenly 
bodies where v' jl) is small. 

30. (i) He does “ the straightforward 
thing. . . .to write the equations of motion 
ab initio using the relation v = T)'' and 

curiously gets + ^P“ 


parently forgotten that, as noted on p. 8, 

. dr rd6 . 

V IS the velocitv along S P =-r- cos a— sin a 

dt dt 


and not along the tangent. 

3.1 . (ii) He has verified his result 
“ qualitatively ” by putting 'y == D in 

— [The critic has been freely 

using such expressions as “absurdly errone- 
ous”, “completely false impression”, “most 
serious misstatement’’, “quite elementary;”, 
“drab”, “absurd to use this”, “results 
completely against all observed values”, 
“arbitrary”, “truly amazing”.] But I would 
refrain from using any epithet for the 
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critic’s matliematics according to which for 
a light particle, no matter howsoever innch 
inelinecl it may be to the radius vector the 

form always is ~ p — . Tliis is the 

supposed ''consonance with Gerber’s equa- 
tion” ! 


"When the (author) states that r 


dt 


can never exceed the tangential velocity c, 
he assumes unconsciously that the tangential 
velocity is constant., but this certainly cannot 
be true.” — There has never been any such 
a^ssumpfion wdiicli would be contrary to 
myd^reory. I said on page 29, "it disproves 
thj3j^;assumption in Relativity that tlie velo- 
clXj of light in a gravitational field remains 
CQPstant”. But undoubtedly the change in 
tfie velocity c is extremely small. 

33. "The assumption of a constant 
tangential velocity is equivalent to taking 
the central orbit as circular, and it becomes 
P?,eaningless to talk of the deflection as the 
angle between the asymptotes of the orbit.” 
“With t^Q.disappeara.nce of the constancy of 
the velocity,, the "meaninglessness” vanishes 
and so does the circular orbit. 

34. The "third mistake” is said to be 
that "by showing that the least value of the 
expression is.... the conclusion is drawn 
that the deflection is exactly 4/3 times the 
Einstein value”. — It is not clear where the 
word “exactly” has been got from. He has 
apparently misread the word "nearly”. On 
the equation, tha.t was the minimum value 
only, and the critic has himself quoted my 
wmrds "at least”. 

35. "One would naturally inquire wdiat 
would be the maxinnim deflection possible, 
but the work is silent on this point.” — It is 
shown in Chapter VII, section 5, that on 
that equation the maximum deflection would 
be 3/2 times Einstein’s value. But it will 
be shown in Chapter XI that in the case of 
light the equation is only approximately 
true and not exactly so, thus giving a smaller 
value for the deflection. 


'• (e) The Shift of Spectral Lines. 

36; "Xo remarks appear to be necessary 
in this case, for according to the author's 
own showing the corrections provided by 
the Xew" Relativity are not appreciably 
large and the value of the ratio is the same 
as Einstein's.” — Apparently the critic con- 
siders that there is no credit wdiatsoever in 
obtaining on purely XewTonian principles 
the same value for the spectral shift, as is 


obtained in Relativity with the help of 
extraordinary assumptions and cumbersome 
mathematical apparatus, and by treating 
an electron at the Sun as being "momentarily 
at rest”, a self -contradictory assumption. 

37. The value of the shift was the same 
as Einstein’s for light from the centre of the 
disc. — In the Appendix to Chapter II it is 
shown that as regards the shift from the 
limb, there is an appreciable difference in 
the two values. In Chapter XII (see Xo. 10 
above) St. Jolm’s average values will be 
examined. 

38. "Xo one w^ould seriously think of 
adopting it as an alternative to the General 
Theory of Relativity for the explanation of 
gravitational phenomena.” — I can never 
expect that my theory will be accepted until 
more accurate future observations are forth- 
coming to disprove Relativity still more 
thoroughly. 

§ 4. Special Relativity. 

(a) Relative Velocity. 

39. (1) As the Theory is a new one, it is not 
at all surprising that critics should feel some 
difficulty in the early stages of its develop- 
ment. In Chapter VII it has been explained 
that relative velocity must vary with the 
method of observation. The whole object 
of obtaining tbe formula for the compounding 
of velocities was to show that if a messenger's 
double journey method be adopted^ a formula 
can be obtained which as an approximation 
would reduce to a form similar to Einstein’s. 
Einstein has assumed his formula to be rigor- 
ously true, from wdiich unconvincing results 
followr in the extreme case. If his formula 
were taken to be approximately true only 
so long as the velocities of the bodies are 
small compared to that of the messenger, 
I would have no quarrel wuth it. Indeed, all 
the results of Relativity can be incorporated 
in the new Theory within the limits of such 
an apxDroximation. 

40. "Where u and v' are velocities relative 
to an observer wdio is at rest in his own 
system.” — In absolute space, "rest in his 
own system” is not the same thing as absolute 
rest. If the messenge f s double journey method 
be employed, the relative velocity as measured 
must necessarily be slightly diflerent from 
Xewton’s relative velocity. 

41. "As an example of confused thinking 
it is hard to find anywhere in relativistic 
literature a parallel to the author’s deriva- 
tion of the equation.” — Failing to grasp the 
essence of the theory, the critic has become 



December 1935] 


CURRENT SCIENCE 


399 


angry and uses strong language. Of course, 
what is not grasped must necessarily appear 
to be confusing. 

42. '•'An absolute distance between two 
moving points is assumed as r independent 
of all measurement.” — For Newton’s abso- 
lute space and time, such an assumption is 
perfectly sound. My point of view is New- 
tonian, and the statement is in strict logical 
agreement with the whole trend of such 
thought. 

43. (1) The critic "deduces an absurd 
consequence” by putting v' = T> — c. — ^Ap- 
parently he seriously thinks that for a double 
journey method also v' — c, as if a messenger 
travelling with velocity c can overtake 
another body travelling away with the same 
velocity, and thereafter return to his source ! 
But if !)> y', then on this double journey 
method the value for a receding body tends 

u 

towards the limit v—c~- which is simple 

dynamics. The notion of "hybrid form” is 
the outcome of ignoring that the method of 
ascertainment is a method of the double 
journey of the messenger, 

44. (ii) FresneVs Formula, 

The relative velocity formula according 
to the double journey method is not only a 
function of the difference between two 
absolute velocities, but also a function of 
the individual absolute velocities themselves. 
It was only as an approximation that it was 
applied to Fresners experiment. For a 
higher approximation the formula derived 
on the messenger's double journey method 
would be inappropriate for Fresnel’s experi- 
ment, because there the two parts of the 
beam though travelling in opposite directions 
relative to the moving water perform only one 
2biid. not a double jourTiey, 

This clears up the discrepancy. The 
object of the new theory is to explain pheno- 
mtoa by applying well-known rational 
principles without the postulates of Eelati- 
vity. So far as Fresnel’s water experiment is 
concerned, he had himself explained it on a 
simple physical principle of a change in 
the velocity of light. 

45. The transformation formulaB on pages 
247--48 have been summarily dismissed as 
" ridiculous analogues”. — They merely indi- 
cated a different method of arriving at 
nearly the same formula, and have not yet 
been actually applied. The significance of 
the difference will appear from Chapter VII. 


(b) The Principle of Aberration. 

46. "It is difficult to see any justifica- 
tion for the reduction in the intensity of 
force along its apparent direction. It really 
makes no sense to say that when the velocity 
of flow is D, the effective component of 
force observed along the apparent direction 
is D cos a.” — It makes no sense because the 
word “apparent” which did not occur in 
the text (p. 250) has been interpolated. The 
dynamics of a force moving with a finite 
velocity is unique, and difficulty of its con- 
ception is great. As a matter of fact, it will 
be seen from Chapters I and VIII that the 
equations have been obtained on the hypothe- 
sis that there is no change in the magnitude 
along the resultant ; and the consideration 
of a change in magnitude, as pointed out in 
Chapter \MIT, has been postponed. 

47. "There is an utter confusion herei 

betw^een velocity and force. This confusion 
is also responsible for the meaningless- phrase 
'the velocity of light ON a body moving 
with volocity v ' — The critic has madeoar- 
capital out of the misprint in which the. 
word "falling” was unfortunately left'^out 
after the word "light’2 " h.' 

48. "The claim of universality is beliM 
by assuming that in the case of light the 
velocity is reduced while in other cases 
the intensity of force is changed (for example, 
H in the explanation of Bucherer’s experi- 
ment).” — The effective magnitude in bofy 
of these is changed because it is only their 
component that is effective. 


49. "There is yet another inconsistency 
.... The universality claimed would cer- 
tainly require Newtown’s law of attraction to 

be — + leading on to Gerber’s 

equations', but the author uses, instead, the 

-A reference may again be 


factor 




made to the Appendix (IV, pp. 259-60) which 
shows how the factor is derived. A further 
reference to Chapter VII, section 5, is invited. 

50. The critic says that "it is impossible 
to see how Cx — c cos a and tan a vjc can 
be both simultaneously true where the 
apparent velocity of light, has its direction 
perpendicular to that of r, and a is the angle 
of aberration”. — If the critic means . that 


c=c cos 




and cos 


(taix- 


cannot both be simultaneously true exactl\^ 
it is of course so. When v is small, the 
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first approximation gives c^= c /y/ 1- ^ which 

can be transformed into Minkowsky’s equa- 
tion, in which v cannot be greater than c. 

But when v is large, tan a — vie is the more 
accurate formula and then the second 


approximation 
which yields 


gives Cl ~ G cos 


t) 




V 


for which v can be even greater than c, 
even up to CO. 

51. **It is on the basis of such “flawless’ 
mathematics that the possibility of velocities 
up to 00 is deduced, and one might well 
suggest to the author the derivation of his 
first universal principle wdien one of the 
bodies is moving with such a velocity, for 
example, the velocity greater than that of 
the messenger employed.” — Apparently the 
critic laibours under the impression tha.t even 
wdien the velocity of recession is greater 
than that of the messenger the double 
journey method would hold good. Comment 
on this is unnecessary, because there can 
be. no double journey. in such a case. 

, (c) Miclielson and Morley Experiment, 

. 52. ‘“By using the author’s own universal 
principles it can easily be shown that this 
explanation is untenable.” — The critic says 
that the formula should be replaced by 
I , I 21c ^ 


+ 


e 


2 ^ 2 4 

(1) This is an obvious misapplication of 
the. formula obtained by the double journey 
method to twm single journeys of light. If the 
times for the two journeys to and fro are to 
be calculated separately, the double journey 
formula cannot possibly be applicable. 

• (2) If a double journey formula is insisted 
upon then the whole double journey should 
be taken as one journey and the Corollary 
(lY, p. 247) which gives the ratio of the 
apparent and real velocities should be 
applied, giving instead of the apparent time 


21 


the real time 


21 


■(-f) 


53 . The critic says that the second uni- 
versal principle has been applied wrongly 
and that after the direction of flow has been 
once shifted by an angle a and the velocity 
changed from c to ‘Tt is therefore wrong 


to again compound c-^ with v, and hence the 

21 

time should be replaced by — ”. — In 

reality there is no second compounding at 
all. When falling on the moving surface 
the light is shifted forward, and its compo- 
nent along AB' which alone will reach 

A"== c J 1 -NL 

V 

and the time is given by 

0 + or 2t — 

In the New Eelativity the reflection of light 
from a moving mirror is different from that 
from a stationary mirror. The effective 
incident ray is deflected forw^ard and the 
effective reflected ray deflected backward by 
the same angle ; but the ray which reaches 
A" is the comx3onent of the deflected ray 
along AB'. 

54. According to the critic the difference 

I 

in times should be which he says 

0 2c- 

‘Aan certainly be measured, but is contra- 
dicted by the null result of the Miclielson and 
Morley experiment”. — It has been showni 
above that his deduction of this difference 
is wnrong. 

(d) "'Fine Struetitre of Spectral Lines.'' 

55. There w^as no attempt made to give 
any quantitative explanation, but only an 
indication was given in anticipation of what 
was to follow. The critic has wasted un- 
necessary wmrds on what he naturally regards 
as ‘“really a complete mystery”. It must be 
so, until the method is announced. 

5. Cosmology. 

56. “The only positive result is the 
derivation of Hubble’s famous velocity- 
distance law.” — Apparently the validity of 
the derivation of the equation is not chal- 
lenged. 

57. “This cosmological principle can be 
considered as a particular form of Milne’s 
principle of equivalent observer’s.” — This is 
perhaps some admission that the principle is 
sound even from the relativitist’s point of 
view, though it is a particular case. In 
fact my principle of the constancy of the 
ratio of the acceleration to velocity is quite 
different from Milne’s principle of “equivalent 
observers”. 

58- “It is quite redundant for the 
purposes of deriving Hubble’s law to invoke 
the aid of an emission theory of matter which 
calls to aid supernatural agencies for the 
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production of gravitons by the explosion 
of a sub-atomic shell/’ — The critic has 
overlooked section 5 (IV, pp. 236-37) where 
it is pointed out that the existence of gravi- 
tons is not at all necessary for the theory ; 
light corpuscles are in themselves quite 
sufficient. 

59. Starting with de Sitter’s observed 
fact that the velocity of light in free space 
from the front and the rear of a moving star 
is the same, the problem was tackled 
from a purely dynamical point of view as 
to what would be the effect on the 
remaining mass if light consisted of a swarm 
of particles. Applying the law of the conser- 
vation of momentum and considering as one 
system a large mass and two particles of light 
before and after the latter left the former, 
we get 

mv -I- M?; -f mv = -- me f M'?/ + me or 

t)"' 

This shows that the loss of such particles, 
when emitted owing to internal action and 
reaction and moving with nearly constant 
velocity in free space, causes an increased 
velocity to the remaining mass. 

The critic rejects this simple explanation 
presumably in favour of the Eelativity hypo- 
thesis that the nebulse, though apparently 
dispersed in a three-dimensional space, are 
situated on a three-dimensional skin of a 
four-dimensional continuum, repelled from 
each other by a cosmic force increasing with 
the distance, resulting in a general scattering 
of the universe ! 

60. The last objection is, to borrow the 
critic’s own words, “truly amazing”. The 
critic by a curious method of “a simple 
change or (of) origin” concludes that “dR/dt 
has always the same -sign as E, i.e,, the 
velocity is one of recession”. — This is indeed 
marvellous. It means that even if a nebxila 
were really approaching our system, we 
can by a mere change of the origin turn 
its velocity into one of recession instead of 
approach. JSfo words are needed to expose 
such an elementary error. No doubt E may 
have any direction with the nebula, but it 
is always measured along the path of the 
nebula. On page 235 I made it clear that 
“if a nebula were moving in a direction 
making an angle 9 with the line of sight 
from the earth and B measured along 
t\at direction and r along the line of sight, 
etc.” I should have thought that even 


the diagram given on tliat page would have 
left no doubt. 

In the new theory the velocity is not like 
the speed of gravitation in Eelativity where 
“if co-ordinates are chosen so as to" satisfy 
a certain condition which has no very clear 
geometrical importance, the speed is that of 
light ; if the co-ordinates are slightly different, 
the speed is altogether different from that of 
light. The result stands or falls by the 
choice of co-ordinates.”^^ 

In conclusion, I may add that my theory 
is a very humble attempt to offer a dynamical 
explanation of the phenomena which alone 
are the justification for the postulates of 
Eelativity. As it deals with such a variety 
of matters, I am quite prepared to concede 
that, even though no real mistake has yet 
been pointed out, there may be some, which, 
if rectifiable, would be gladly corrected by 
me. Indeed, I am myself quite conscious 
that my equations also are only approxi- 
mately true. The theory is still in its 
early stages and therefore quite capable of 
modification. My earnest request to mathe- 
maticians and scientists is to examine 
the theory with an open and unprejudiced 
mind, and see for themselves whether any- 
thing can be made of it. If it can succeed 
in offering rational explanations of the 
mysterious phenomena on well -understood 
dynamical principles, the necessity for the 
postulates of Eelativity would cease to 
exist, though its magnificent mathematical 
structure shall ever remain for our admira- 
tion. 

S. M. SULAIMAN. 

October 30, 1935. 


1 1935, 4, 145-151. 

- Pf oseedijigs of the Academy of ScicJiccs, U,P.. 5, 
pp. 126-130. See also Scic7i:e^ Nov. 1, 1935, pp. 413-15. 

3 Feb. 1935, No. 2, 124. 

4 May 11, 1935, 797. 

^ Comples RendiLs , 1926, 182, 1134. 

^ Astrono?nische Nac/iriche/i , 1931, 241, 105-112. 

Zeitschrift fur Astrophysik^ 1931,3, 195. 

® Ergehnisse Der Exakten Naturwissenschaften^ 1931, 
129. 

^ A st rophysikal Journaf 1928, 67, 195. 

Proc. Nat. Acad., 1925, 11, 382. 

Asirophysical Joitr^ial, 1933, 78, 1. 

Space Time and Gravitation, p. 91. 

Eddington, Relativity, p. 19. 

Zeitsekrift fur Ast/opkysik^ 19ZZ, 6. 

Eddington, Relativity^ p. 131. 


While thanking you for having given me 
an opportunity to reply to Sir Sulaiman’s 
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rejoinder to my critical review, I must 
confess that I do not feel inclined to nndm'- 
take again a detailed criticism of the re- 
joinder. The reading of Sir Sulaiman's 
reply has left me absolutely unconvinced 
andv if anything at all, has strengthened the 
opinions expressed in my original review. 

I think that the worth of any physical 
theory is to be assessed not by the thorough- 
ness "or otherwise of such criticism and 
counter-criticism but by the positive achieve- 
ments to its credit. Moreover, Sir Sulaiman 
has met a large part of my criticism by 
referring to future work to be puldished by 
him and it is perhaps better to wait for 
these developments, for, the present Sulai- 
man theory does not explain anything for 
which Relativity does not provide an answ-er. 
There are, ho'wever, some points in Sir 
Sulaiman^s reply, which require a reply. 

According to Sir Sulaiman, Relativity has 
been unable to make any substantial pro- 
gress from any other hand except that of its 
creator, and even not much from him since 
1916 and this show^s that it is not the last 
word on the problems which it claims to 
solve. It may be pointed out that nobody 
ever claimed relativity to he the last wmrd 
on the subject and physics would be dead 
the moment its theories became last w^ords. 
It is also difficult to understand the state- 
ment that there has been no progress in 
Relativity since 1916. Most of the modern 
theoretical physics has been dominated by 
relativistic principles and the principle of 
relativistic invariance has been a guiding 
factor in the formulation of physical laws. 
The idea which led de Broglie to formulate 
wave mechanics must really be considered 
a .great triumph of Relativity. The more 
recent formulation by Dirac of the theory 
of the electron is another example of an 
achievement in relativistic theory. The 
power of this method has been illustrated 
recently by Kramers in deriving the spin of 
the electron from purely classical (not 
quantum) arguments using relativistic in- 
variance. 

Sir Sulaiman maintains, in his reply, that 
the equations c + v — c and c ~ v = c 
correctly represent Einstein’s law of addition 
of any velocity to the velocity of light. 
Xow, Einstein’s law of addition of velocities 
is given by 


and if, in this, we put u = c, we get v' = c. 
Surely this process is not equivalent to 
writing c + = c. 

I liave been represented as thinking that 
a paper which does not use Tensors. Groups 
and other branches of higher mathematics is 
not a valuable paper at all. I never said 
so, but expressed the opinion that siudi 
fundamental notions add to the sesthotic 
value of a paper. Sir Sulaiman claims 
simplicity for his theory because he does luh 
use such concepts, hut the fact is that, in 
the last analysis, the solution by a series of 
approximations of a set of differenlial equa- 
tions is certainly more complicated than the 
fundamental notions of tensors, groups, etc,. 

Does Kature exist only when seen by 
man*?” asks Sir Sulaiman. I don’t know", 
but the principle of observables ” wliich 
has been a guiding factor in modern theore- 
tical physics and has been so ably applied 
by Heisenberg would appear to suggest 
that an answer to this qxiestion is be^mnd 
the realm of physics. 

I now come to the crucial ;point of my 
criticism of Sir Sulaiman ’s theory, vi:\, 
his alternative to the special theory of re- 
lativity. In my criticism, I have shown 
conclusively that this theory when applied 
to Fresnel’s water experiment gives results 
quite contradictory to experimental values. 
Sir Sulaiman evades an answer to tliis by 
the remark that in this case the double 
journey method is inappropriate. Again, 
he states that this method is not applicable 
to the case v' = e. This shows, therefore, 
that his formulae are not at all general and 
that the general double journey method, of 
wbich he makes great use, has limitations 
w"hich can ahvays be manipulated so as to 
give the results of relativity. The explana- 
tion now offered by Sir Sulaiman in liis 
reply indeed makes this part of the subject 
more difficult to understand than before. 
It does not, however, surprise him that critics 
should feel some difficulty in understanding 
his theory since it is in its early stages 
of development. He remarks, “ of course, 
what is not grasped must necessarily appear 
to be confusing.” I might as well retort 
by remarking that what is confusing 
cannot certainly be grasped ! 

I might stop at this stage and await the 
more detailed examination of my criticism 
which Sir Sulaiman has promised for a later 
occasion. 


B, 8, M, 
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A Modified Gouy’s Balance for the Accurate 
and Quick Measurements of Diamagnetic 
Susceptibilities. 

TH3i: specimen tube of the Gouy’s balance 
has been modified. The modified tube con- 
sists of two tubes of which one is sealed and 
contains paramagnetic substance and acts as 
a stopper to the other tube in which the 
diamagnetic substance is taken. At first the 
pull due to the paramagnetic substance only 
is noted and then the combined puli due to 
para- as well as diamagnetic substances 
together is read (care being taken that the 
combined pull should be of attraction). By 
subtracting the combined pull from that due 
to the paramagnetic substance only, one can 
easily find out the repulsion due to the dia- 
magnetic substance. 


Subtracting (3) from (4) : 

h H 

By (5) 

Similarly tlie pull due to some other dia- 
magnetic substance can be found out and 

— J'. . (6) 

Dividing (5) by (6j : 


_ xd^mdi — Xginad, 


or 


1 

^hi-1 




{xd^md^ 


- XaVlado 
X^mad^) 


cod.. 

COd^ 


-f- 


Xamad.> 




( 7 ) 


This equation has been used for calculat- 
ing the susceptibilities of the substances 
under investigation. 


The force acting on the cylinder along its 
axis is given by : 

=■- {x^m^ - ir2mo)Hy . . (1) 

where x^ and X 2 are the mass susceptibilities 
of the substance and the medium and 
and m.y are the masses of the specimen and 
the medium occupying the same volume as 
the specimen, respectively. 

If is the pull due to the empty tube 
only, then 

(co^ Hy • * (^) 

where x^ = mass susceptibility of the glass 

tube. 

Xa 5j ,, medium. 

m.^= ,, of the glass tube. 

= ,, of the medium displaced by 

the glass tube. 

If cop is the additional pull due to the 
paramagnetic substance, then : 

(cop + cop.) = [{Xg-mp.+XpVip)-Xa(map+map)] 


where xp = mass susceptibility of the para- 
magnetic substance. 
nip mass of the paramagnetic sub- 
stance. 

Map = mass of the medium displaced 
by the paramagnetic substance. 

If is the pull due to the diamagnetic 
substance, then : 

(oo^+cop+ojdi) = 

— X(^(ma^ + Map + niadi )] Hy — . (4) 


Table I. 

Experimental Results. 


Substance 

— 10"° 
observed 

—X X 10“° from other 
authors 

Benzene 

0-713 

0-712 Int. Grit. Tables 

Bromobenzene . • 

0-517 

0-505 Bhatnagar 

loclobenzene 

0-473 

0-471 Int. Grit. Tables 

/)-Xylene 

1 0-704 

0-736 Bhatnagar 

Nitrobenzene 

0-498 

0*499 Oxley 

Anisole 

0.668- 

0-672 Pascal 

//iJ-Bromotoluene. 

1 0-528 

0-546 Bhatnagar 

ij-Nitrotoluene . . 

0-526 

0-532 Int. Grit. Tables 

Pyridine 

0-620 

0-623 Pascal 


The results obtained appear to be quite 
satisfactory as they clearly correspond with 
the values given in the tables. The experi- 
mental error varies between 0*7 — 1-0 per 
cent. The disturbances that are produced 
by the air draughts can be easily avoided. 
As for the working of the apparatus is 
concerned, it is found that there is a distinct 
improvement over the previous methods as 
regards simplicity and ease of operation. 

The author takes this opportunity of 
thanking Prof. S. S. Bhatnagar for suggest- 
ing this method. 

M. B. I7evgi. 

University Chemical Laboratories, 

Lahore, 

November 20, 1935.^ 
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Magnetic Susceptibilities of Nitric Acid 
Solutions. 

We have determined the magnetic sms- 
cep tibilitics of HNO 3 solutions for over 
thirteen concentrations between 4 and 65%, 
employing a modified form of the Quincke 
method with photographic recording arrange- 
ment, developed by one of usd The 
advantage of the photographic method lies 
in the fact that it enables simultaneous and 
nearly instantaneous records to be obtained 
for both the standard and comparison 
liquids, thus eliminating errors due to non- 
prevalence of identical conditions. 

The susceptibility-concentration curve, as 
shown in the figure, indicates marked de- 
parture from the linear relation. As each 
point on the curve represents the average of 
a number of readings which agree to within 
0 - 1 %, it is believed that these departures 
from linearity are genuine. The best line 
drawn through the points cuts the suscepti- 
bility axis at a point corresponding to the 
value of —0 *668 xlO'® for water in solution, 
which is lower than that for water in the 
pure state (—0*72 x 10“®). The gram-ionic 



susceptibility of the NOg ion is found to be 
—20 -83 X 10~® which agrees with the value 


of —20 *1 X 10"® as given by Kido^ but 
differs considerably from the value of 
— 38x10"® as calculated by Pauling.^ 

The curve shows four definite minima, 
corresponding to the compositions, HNO 3 + 
50 HA HNOg-fG 11,0, HNOa-f-lHA and 
2 HNOg-f 5 H 2 O. Although the first mini- 
mum cannot be easily accounted for, the 
other three departures may be attributed 
to the formation of definite molecular 
complexes- The existence of such com- 
plexes or hydrates has also been indicated 
by other physico-chemical data, such as 
freezing point determinations, conductivity, 
etc. It may be pointed out that the devia- 
tions in the case of the last two hydrates are 
considerably less than those in the first two. 
This may be explained on the assumption 
that water which is known to exist in the 
form of associated molecules is depolymerised 
at higher concentrations and that the increase 
in susceptibility resulting from this depoly- 
merisation partly compensates for the 
decrea.se, due to the formation of hydrates. 
Fuller details will be published elsewhere. 

S. P. Eanganadhan. 

M. Qxtreshi. 

Department of Chemistry, 

Osmania University, 

Hyderabad, Deccan. 

September 16, 1935. 


1 /W/J// / P/iys., 1931, 6, 421. 

2 Sci. Rep. Tohokn Univ.. 1932. 21, 149. 

3 Proc. Roy. Soo., 1927, 114, 181. 


The Temperature Coefficient of Susceptibility 
of Tetra Hydro-Naphthalene. 

The diamagnetic susceptibility of Tetra 
hydro-naphthalene has been studied at 
different temperatures, ranging from 23° 0 . 
to 25° C., using the Quincke method, wTth 
large magnetic fields. The electromagnet 
used was a large one of the Dubois type."^ In 
the experiments, currents used were within 
7 amps, and the heating was not appreciable. 
Care was taken to maintain the current at 
a particular point. This was effected by 
having a travelling microscope focussed, 
on the pointer of an ammeter and any 
variation of the pointer was corrected by the 
adjustment of the current, by altering a resis- 
tance in parallel with the main circuit. 

The tube was thoroughly cleaned first 
with benzene and then with sodium 
hydroxide, hot distilled w^ater, and tlien 
concentrated nitric acid, and finally with 
hot distilled water. 
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Tlie tetralene used in this investigation 
was kindly supplied in a pure, state by T)r. 
M. Govinda Eau. ol the Indian Institute of 
Science. The tube was filled with the liquid, 
evacuated and sealed. For observing the 
depression, a micro-meter eye-piece was 
used and the usual precautions taken. 

The absolute value of susceptibility as 
determined from the mean of several read- 
ings is — d)88 X 10"^. Values were taken 
at different field strengths and there was 
no variation with field strength, showing 
that there was no ferromagnetic impurity. 

It is well known that this liquid is highly 
associated at ordinary temperatures and, 
therefore, it was thought interesting to 
study the effect of temperature on this 
compound. Nitro -benzene. and other 
heavily associated organic liquids have been 
studied by Dr. Eao and Yaradachari,^ 
Bhatnagar^ and Fahlenbrach^ and the 
results are not concordant. Dr. Eao has 
found no change in the susceptibility value, 
while others find a decrease. 

The boiling point of this liquid being 
207 '8*^ 0., I studied the susceptibility of 
this liquid, in the range of temperature 
23° 0. to 70° C. At every temperature, the 
readings were taken several times and the 
mean taken as the correct value. It was 
found that there is no temperature effect on 
the susceptibility. This is in agreement 
with Dr. Eao’s results that the break-up 
of association does not produce any change 
in the susceptibility. 

In conclusion, I wish to record my grateful 
indebtedness to Prof. B. Yenkatesachar for 
valuable guidance and suggestions. My 
thanks are due to Mr. Sibaiya for useful 
discussion and criticism. 

B. Nagesha Eao. 

Department of Physics, 

Central College, 

Bangalore, 

Decemher 5, 1935. 

^ Proc. Ind, Acad. Sci., 1934 , 1 , 78 . 

2 Ind. /. Phys., 1931 , 6 , 207 ; Phil. Mag., 1930 , 
10 , 101 ; 1930 , 16 , 580 . 

3 Ann. dey Phys., 1932 , 13 , 270 ; 1932 , 14 , 521 . 

Ageing of Surface of Solutions. 

The effect ol age of a surface on its surface 
tension has been investigated by several 
workers, "^'hey have all employed either 
methods involving the contact angle or 
those in which the surface itself would be 
higlily disturbed (e.g., drop weiglit methodj. 


A critical study of available methods re- 
vealed that the surface pressure teciiniquc 
developed by T.an.gmiiir and Adam, is most 
suitablct for studying the phenomenon. 
This technique has been used in the present 
work. 

A frerdily formed surface of M/500 solu- 
tion of benzopurpurin is show'n to exhibit 
a regular fall of surface tension with time. 

Simiiltaneous with the decrease in surface 
tension, it has been found that a surface 
film i.s produced at the ageing surface as can 
he detected by pushing the barrier towards 
the float. If an overcrowding of the surface 
is effected by pushing the barrier, the 
surface exhibits an increase of surface ten- 
sion with time. The force-area relations of 
a five-minute old surface of M/5000 solution 
of the dyestuff are given in Table I. 

Taule I. 

Area in Surface Pressure 

sq. cm. in dynes/cm. 

420 0 

85 1 

58 2 

42 4 

39 6 

38 10 

The film appes^rs to be more or less of the 
condensed type. About one-sixth of the 
ten-minute old surface ha.s been found to 
be occupied by the dyestuff molecules. The 
observed rate of accumulation of the solute 
molecules is far less than the calculated 
collision frequency, the two values differing 
Ion a factor of 10^. The adsorption appears 
to be of the activated type. The rate of 
accumulation is more than doubled for a 
rise of temperature by 20° The high 
temperature coefficient of the rate of 
accmmilation is in accordance with the 
hypothesis of activation. These studies have 
been helpful in obtaining the potential 
energy curves in the neighbourhood of the 
interface. This technique gives a semi- 
quantitative method of determining the 
efficiency of a substance as a foam producer. 

The results obtained so far have opened 
out some new lines of investigation. A 
detailed account of the work will shortly be 
published elsewhere. 

K. S. Gtjruraja Doss. 
Central CoUege, Bangalore, 

University of Mysore, 

November 25, 1935. 
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Dehydrogenating Action of Sulphur Monoxide. 

In connection with the work on the mechan- 
ism of the chemical action of certain sulphur 
compounds, we have been stud^nng the 
properties of sulphur monoxide. The oxide 
prepared according to the method of Schenk^ 
was passed through dry liquid paraffin kept 
at a low temperature and found to yield 
hydrogen sulphide. Similar results were 
obtained when decalin was used for absorp- 
tion. ]S!'o hydrogen sulphide was obtained 
on absorbing the gas in tetraehlorethylene. 
Sulphur monoxide was found to be compara- 
tively stable in tetraehlorethylene solutions. 
These solutions yielded hydrogen sulphide 
with liquid paraffin or decalin. Sulphur 
monoxide gave hydrogen sulphide readily on 
treatment with methyl alcohol and more 
slowly with ethyl alcohol. Using special 
micro-analytical methods we were able to 
show that during the j^roduction of hydrogen 
sulphide the methyl alcohol was converted 
to formaldehyde by the sulphur monoxide 
in terms of the following equation : 

2 BO + CTI3OH = H.^B -f HCHO -f SO2. 
The dehydrogenating action of sulphur mon- 
oxide can, in general, be expressed as follows : 

KH.2 + 2 so = E -f HoS + SO 2 . 

The reaction can in some cases he possibly 
on the lines : 

EH2 + BO =- EG + 

Further work is in progress. 

Basruu Baxjivx Eao. 

M. E, Aswathnarayana Eao. 
Department of Chemistry, 

Central College, 

Bangalore, 

December 8, 

^ Zeit, Anorg laid. allg. Chcinie^ 1934, 220 , 268. 


The Constitution of Oroxylin. 

‘‘Oroxylin'’ (ni.p. 225°), the yellow colour- 
ing matter, isolated by i^aylor and Chapliffi 
from root hark of Oroxylum indicum Vent, 
was investigated by Uaylor and Byer^ who 
assigned to it the formula C^gHi 40 G. These 
authors inferred the j^resence of three hydr- 
oxyl groups from the preparation of an acetyl 
derivative, assumed to he a triacetyl deriva- 
tive from the amount of oroxylin recovered 
from it by hydrolysis. Hydrolysis with alkali 
gave benzoic acid, a neutral substance, giving 
colour reactions of phloroglucinol, and 
phthalic acid. Plydrolysis with dilute alkali 
is stated to give benzaldehyde. Absence 
of a methoxyl-group was shown by a nega- 


tive result for methoxy-determination by 
Zeisel’s method. 

We have investigated “Oroxylin” (m.p. 
231-32°) isolated from the same source. 
Our carl3on and hydrogen values for oroxylin 
agree with those of Uaylor and B^^er, and 
we have also definitely identified benzoic 
acid as one of the products of hydrolysis. 
Tn other respects, however, our results differ 
essentially from those of these authors. 
We find that it contains a methoxyl group 
and is a dihydroxy methoxy flavone — 
OieHioOs, [Ci 5 H 702 l 0 rT) 2 , OOH 3 ], its actual 
constitution being (I), viz., 5 : 7 dihydroxy- 
6-methoxy flavone. This conclusion is 
confirmed by the properties of nororoxylin 
(the demethylation product of oroxylin). 
its monomethy] ether, and its dimethyl 
ether, all of which agree closely with those 
recorded for Bargellini’s 5:6: 7-trihydroxy 
flavone^ (the baicaleiffi of Bhibata, Iwata 
and FTakamura), 6 : 7-dimethoxy-5-h3ffiroxy 
flavone,^ and 5:6:7 trimethoxy f[avone®’“ 
respectively. Oroxylin is thus shown to be 
the 6-methyl ether of baicalein. 

O 



OH CO 


According to previous workers, oroxylin 
dissolves in dilute alkali with a red colour, 
which rapidly changes to green. We have 
established that this is due to an impurity 
associated in a small quantity with oroxylin, 
and oroxylin freed from this impnrit^^, is 
stable to dilute alkali in which it dissolves 
with a permanent deep yellow colour. The 
colour reaction of this impurity with alkali 
indicates that the impurity is baicalein, 
which probably occurs along with orox^iin. 

A detailed account of this investigation 
will he shortly published elsewhere. 

E. 0. Shah. 

0. E. Mehta. 

T. S. Wheeler. 

Eoyal Institute of Science, 
and 

Haffkeine Institute, Pare!, 

Bombay, 

.December 8, 1935. 

^ Naylor and Chaplin, Year Book of B/iarmary, 1890. 

- Naylor and Dyer, 1901, 954. 

2 Bargellini, Gazetta, 1919, 49 , ii, 47. 

^ Shibata, Iwata and Nakamura, Acta Pbytochim, 
1923, 1, 105. 

® Hattori, Acta Phytochim^ 1930, 55, 99. 
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Germination of Leguminous Seeds and Urease 
Activity. 

The enhanced urease activity accompanying- 
the germination of urease-containing seeds^’^ 
may be due to (.1) an increase in the absolute 
quantity of the enzyme, (2) an elaboration 
of activators or elimination of inhibitors 
and/or (/I) a greater extractability of the 
enzyme. A series of experiments designed 
to test these possibilities was carried out in 
which the activities of the aqueous extracts 
of defatted powders were compared with 
those of the powders themselves. 

0 -1 g. of the powder or a quantity of the 
extract corresponding to 0 -1 gm, of powder, 
was incubated for 30 minutes with 10 c.c. 
of a 1 -0 per cent, solution of urea (in phos- 
phate buffer of pH 6-9) at 30° *0 0. and the 
ammonia liberated was estimated by the 
.Tration method. The results obtained are 
tabulated below. 


Table I. 

{Urease Activity expressed in mgms. of 
Ammonia Nitrogen.) 


Seed Material 

Extract 

Powder-100 

mesh 

1 

U.G * 

G.? 

U.G.* 

G.? 

Dolichos hifiorus, Linn. 

2-4 

8*7 

8-5 

9-0 

Glycine hispida ( Mcench) 

5-4 

8-2 

9-7 

9-6 

Cajaincs indicus, Spreng. 

5-7 

8-2 

8-1 

8-5 

Canavalia ensifonnis , Dc. 

19-1 

27-3 

26-1 

28-1 


^'U.G. = Ungenninated. 
§G.== Germinated. 


The results show (1) that the activities of 
the germinated seed extracts are invariably 
greater than those of the ungerminated seed 
extracts, and (2) that in the case of powders, 
the differences between the activities of 
germinated and ungerminated seed materials 
are not marked. The activities of the 
powders represent the total urease content 
of the seed, as the enzyme is capable of 
acting , on its substrate* in the absorbed 
state.^2^ Calculated on the basis of the 
activities of powders, the percentage of 
extractable urease is above 95 in the 
case of germinated seeds, and less than 70, 
in the case of the nngerminated seeds. 
Activators and paralysers, if present, will 


influence the activities of both extracts and 
powders equally. 

These considerations lead to the conclusion 
that part of the urease exists in the seeds in 
an adsorbed and unextractable condition — 
desmo-wvedbse., and that during the process of 
germination, it is converted into an extract- 
able, lyo'tovm. Further work is necessary 
to characterise the two forms of nrease. 

B. K. Sastri. 

B. A. Sundara Iyexgar. 
Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

December I, .1935. 

^ Yutaka Jono, Acta. Sc/iol. Med. Univ. Imi). Kyoto 
1931, 18, 211. 

- Wei San Tao and Shigeru Komatsa, Me/u. College of 
Sciences, Kyoto /nip. Univ., Ser. A, 1931, 14, 293. 

^ Przylecki, Nisdzwiedzka, and Majewski, Biochem. 
/., 1927, 21, 1026. 


Ascorbic Acid Oxidase from Drumstick, 
Moringa pterygosperma. 

It has been shown^ that extracts from 
d liferent plants exhibit great variations in 
the rate of oxidation of ascorbic acid. As 
resistance to oxidation was usually shown by 
extracts which contained reducing substances 
other than ascorbic acid, it was inferred that 
such substances exerted a protective action on 
the acid. An example of a material in which 
ascorbic acid was extremely stable to oxida- 
tion and which contained a large proportion 
of substances titrating against iodine but 
not against Tillmans' reagent, was the press 
juice of the Indian gooseberry, Phyllantlms 
ewMica. In order to examine if tills juice 
contained protective substances, it was 
decided to try tlie effect of its addition to 
the press juice of drumstick, Moringa 
pterygosperma.^ which on account of the 
identity of iodine and Tillmans' titres, 
was known to contain ascorbic acid as the 
only reducing substance. The surprising 
result was, however, obtained that, in 
contradistinction to trichloroacetic acid 
extracts of drumstick, its press juice did 
not reduce 2 : 6-dibromophenol-indophcnol : 
further, that the juice rapidly oxidised the 
reducing factor in gooseberry or in orange 
juice, as also solutions of ascorbic acid 
(B.D.H.). It was also found that if the 
intact drumsticks were immersed in boilina 
water for a short time, pres.s juice containing 
the usual amount of ascorbic acid could 
be obtained. Thus, in drumstick juice, the 
presence of an enzyme system capable of 
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oxidising ascorbic acid and which was in- 
activated either by boiling, or by treatment 
with trichloroacetic acid, w?oS clearly indi- 
ciated. Such a system, termed '‘hexoxidase” 
was shown to be present in cabbage juice 
by Szent-Gyorgyi in 1931. ^ Eecently,^ the 
isolation of an ascorbic acid oxidase from 
Cucurbita maxima was reported. 

A preparedion of the enzyme from drum- 
stick w^as obtained as follows : — The press 
juice was centrifuged, the supernatant liquid 
treated with 5 per cent, ammonium sulphate 
(solid) and left in the ice-chest overnight. 
hText morning, the heavy precipitate that 
had formed w^as filtered off and the active 
filtrate further treated with ammonium 
sulphate to 35 per cent, final concentration 
(about 75 per cent, saturation). The result- 
ing fine precipitate was separated by centri- 
fuging, dispersed in a small volume of water 
(about a sixth of the original volume of press 
juice) and filtered. Thereby a clear yellow 
filtrate possessing very powerful oxidising 
action was obtained. 

The action of the enzyme was studied with 
ascorbic acid as substrate at the optimum 
pH of 5 >3 (9 *75 ml. primary -fO‘25 ml. 
secondary phosphates according to Borensen) 
at 37° 0. The amount of ascorbic acid 
present at any time in the reaction mixture 
was determined by titrating the latter 
against standard solution of 2 : 6-dibromo- 
phenol-indophenol. In a typical experiment, 
0 *1 ml. of the enzyme solution, obtained as 
above, was found to completely oxidise 
0*4 mg. of ascorbic acid to its revensible 
oxidation product in 3 minutes in a total 
volume of 5 ml. From studies so far made of 
the kinetics, it appears that the reaction is 
monomolecular and the rate of oxidation is 
directly proportional to the quantity of 
enzyme and independent of substrate con- 
centration . 

At low' concentrations of cyanide and H 2 B 
(10“^ M) the enzyme is greatly inhibited, 
which thus differs from the enzymes obtained 
by Szent-Gyorgyi cit,) or Tauber and 
co-workers (loe, rdt.). 

Guaiacum, catechol, pyrogallol and para- 
phenylenedi amine were not oxidised by the 
enzyme preparation except in the presence 
of HgOg. This peroxidase action exhibited by 
the preparation is, how-^ever, totally im con- 
nected with the oxidative mechanism which 
does not require H 2 O 2 for its action. That 
the ascorbic acid oxidase acts independently 
of the co-existing peroxidase w'as also shown 
by the complete disappearance of peroxidase 


activity in presence of 10“^ M cyanide, w^hen 
the oxidising action was still very definite. 
Further, alcohol and acetone were found to 
destroy almost completely the ascorbic acid 
oxidising constituent, but left the peroxidase 
unaffected. 

These results confirm the ilndings of 
Tauber et al.^ that there exists in plants, 
apart from the complex mechanism postulated 
by Szent-Gyorgyi (loc. cit.) and by Szent- 
Gyorgyi and co-wmrker^ a specific enzyme 
capable of oxidising ascorbic acid. 

M. SUINIVASAN. 

University Biochemical Laboratory, 

Madras, 

Decemiher 4, 1935. 


^ Damodaran and Shnivasan, Citrr. Sci., 1935, 3, 553 
Proc. Ind. Acad. Sci., 1935, 2 B, 377. 

- Szent-Gyorgyi, /. Biol Cheni., 1931,90,385. 

2 Tauber, Kleiner and Mishkind, ./. Biol. Chem., 
1935, 110, 211. 

^ Szent-Gyorgyi and Vietorisz, Biocheni. X., 1931, 233, 
236. 


A New Apparatus for Carbonic Acid 
Estimations in Soils. 

Gasometrio estimations of carbonic acid 
in soils are generally carried ont with the 
apparatus designed by Collins. Although 
convenient for many purposes, Collins’s Calci- 
meter suffers from certain inherent defects. 
The intervention of a rubber tubing between 
the reaction flask and the measuring burette 
may occasionally cause considerable errors. 
As one end of the tube adjacent to the 
measuring burette is open to the air, the 
instrument is very sensitive to atmosplieric 
pressure fluctuations. To circumvent those 
diffi.culties, an apparatus for carbonic acid 
determinations has been developed in this 
Laboratory. This a]3paratns is independent 
of atmospheric y)ressure variations, and the 
use of a modilied Thunberg^ tube for tlie 
reaction makes it possible to mix the react- 
ants very effectively. The apparatus can also 
be employed for the study of physiological 
fimctions provided the experiments are to be 
carried out at the room temperature. 

The principle of the apparatus (Fig. 1) 
is the same as employed by the authors for 
another purpose.^ The amount of COg 
evolved will be proportional to the increase 
of pressure in the reaction bulb. If h is the 
increase of pressme in mm. of Erodie solution 
and X is the amount of CO 2 evolved in c.mm. 
at hT.T.P. (dry), we have 
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h 


V 


?:3 


+ V/a 


+ A 


273 


'where - 


Po ‘ ^ T 

c.inm. gas in the bnlb down to 
tlic ''O’'" mark on the manometric tube, 
V/-~c.mm. acid in reaction bulb, 
a ~ Bunsen absorption coefficient of 


CO,, 

Pf) “ pressure of one atmosphere expressed 
in mm. of Brodie solution, 

A “ area of cross-section of manometer 


tube in sq. mm. 



Having obtained the amount of carbon 
dioxide evolved in c.mm. at IsT.T.P. the 
percentage of carbon dioxide in the soil is 
easily computed. One c.mm. of carbon 
dioxide at l^.T.P. weighs 0 •001977 mgm., 
and the percentage by weight of carbon 
dioxide in the original sample, say is given 
by the following formula : 

V X 0 -1977 

X ~ 

in 

where V ~ volume of carbon dioxide in 
c.mm. ad IsT.T.P. 

10 — weight of the sample in mgm. 

The accuracy of the apparatus is i 1 *25 
per cent. Tb.e various details as to construc- 
tion, manipulation and computation will 
appear elsewhere. 

E. X. Singh. 

P. B. Math UR. 

Institute of Agricultural Kesearch, 

Benares Hindu University, 

August 16, 1935. 

^ Thunberg, S^aud. Arch. Physiol., 1927, 35, 163. 

~ Singh and Mathur, Bioshein. J, (in course of 
publication). 


Relative Wood Preservative Efficiency of the 
Tri- and Pentavalent Forms of Arsenic. 
ALTHOTJcnr it has been nnanimonsly accepted 
that arsenic, in all its forms, is highly toxic 
and is an efficient wood preservative, there 
has been considerable divergence of opinion 
on the question of tlie relative wood preserv- 
ing efficiency of tri- and pentavalent com- 
pounds of arsenic. For example, IvunkeP 
mentions that pentavalent arsenic is less poi- 
sonous than trivalent arsenic. 

The writer has had for over 42 months 
several test specimens of wood, of 12 species, 
that were treated with two different con- 
centrations 14 per cent, and 24 per cent, in 
aqueous solution of AsoUg and of AsoOs. The 
specimens were 24" long, 2" x 2" in cross- 
section. They were impregnated under iden- 
tical conditions of pressure (in the cold) 
with the above solutions. The treated pieces 
were allowed to air-dry, and then laid down 
in the antiseptic test-yard of the Forest 
Research Institute, Dehra Dun. The aver- 
age annual rainfall in the region of the test 
is about 80 to 100 inches. In the case of the 
specimens treated with 2 -5 per cent, of 
AS 2 O 3 and of AS 2 O 5 , there is practically no 
difference in the present condition of the 
test pieces. 7 out of 12 have been destroyed 
in each case. One has been moderately 
white-ant and fungus attacked, and the rest 
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Iiave been slightly fungus attacked. All 
the 12 untreated controls have been destroyed 
within 42 months. 

As regards specimens treated with 1*5 per 
cent, of AS 2 O 3 and As^Og, the results are 
slightly in favour of the latter. 

in view of the above, and despite the much 
greater tendency of As^Og (as compared to 
AsgOg) to leach out of wood, it would appear 
that the wood-preserving efficiency of AsoOg 
against termites and fungi is not inferior to 
that of AsoOg. 

S. Kamesaw. 

Forest Eesearch Institute, 

Dehra Bun, 

December 3, 1935. 

^ Hamibuck dev Toxikologic, Jena, 1901, p. 262. 


Tuberculation of Water Pipes. 

The views held by different investigators 
with regard to the formation of tubercles 
in pipes are rather conflicting. Most of the 
earlier workers^ consider that the tubercles 
are simple chemical precipitations. A few 


of them have also suggested that iron organ- 
isms like Leptothrix, GalUonella, CladothriXj 
Grenothrix, and SpirophyUiumj when present, 
play only a very subordinate or secondary 
role in the formation of these nodular excres- 
cences. Other authors- have stated that 
tubercular incrustations are solely due to 
the abstraction of iron b^^ Gollionella, Lepto- 
thrix and ^pirophyllium. It also appears 
th?d many of the earlier workers have 
confused the slow appearance and steady 
development of the tubercles or '’limpet'’ 
like structures with the sudden visitations^ 
of the filamentous forms like Crenotlirix and 
Cladothrix that occa.sionally occur in water 
reservoirs and conduit pipes. The persist- 
ence of tubercles inside the pipe, in spite of 
the incessent flow of w^ater through it, has 
not been adequately explained. 

With a view to studying the relation 
between the tubercle and the surrounding 
w^ater in the pipe, a detailed chemical and 
bacteriological analysis of some of the 
tubercles w^as carried out as also a set of 
samples of water taken froin different parts 
of a towm supply system. 


Table I. 

Chemical Composition of Tubercles'^ in Cast Iron Pipes, 


Percentages on dry weight 


Constituent 

Samples 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

Iron (Ferrous as FeO) 

3*7 

4*6 

3*1 

2*1 

6*7 

6*4 

8*2 

2*4 

Iron (Ferric as FeoOg) 

69-5 

68*5 

68*7 

65*0 

67*9 

70-7 

72*0 

66*0 

Aluminium (as AI 0 O 3 ) 

7*6 

8*2 

9*8 

12*1 

6*2 

8*0 

7*5 

12*7 

Silica 

6-0 

5*7 

3*1 

3-3 

6*6 

5*9 

3*9 

3*4 

Phosphoric acid (as PoO 5 ) 

0*2 

0*1 

0-4 

0*4 

0*1 

0*3 

0*2 

0*3 

Manganese (as MnO^) 

0-2 

0*1 

0*2 

0*4 

0*6 

0*2 

0*2 

0*7 

Calcium (as CaO) 

1*3 

1*4 

0*8 

0*7 

1*8 

0.9 

0-6 

0-7 

Magnesium (as MgO>) 




T r a 

c e s 

1 



Total nitrogen 

0-05 

0*05 

0*14 

0-20 

0*09 

: 0*11 

0-08 

i 0*15 

Total carbon 

1-96 

1*65 

3*57 

5*28 

1-21 

1*22 

1-06 

2*20 

Loss on ignition 

8-8 

8*4 

12*8 

11*5 

9-2 

8*7 


11*7 

Moisture content 

15*57 

17*44 

6*83 

36*79 

29*48 1 

34*87 

37-56 

3*93 


I. Collected from dead end of the main containing 
filtered and chlorinated water for washing the filter units. 

II. Similar to I, but collected from a different end. 

III. Collected from the leading main to the General 
Hospital. 

IV. Collected from a hatch bo.K in the 9"' water 
main carrying filtered water. 

V. Collected from a hatch box in the 30"' water main 
carrying raw river water. 


VI & vn. Similar to V, but collected from different 
portions of the water main. 

VII r. Collected from an old pips which was cut out 
from the Distribution System from near the Power House. 
The main is 8 " in diameter. 


* The samples were obtained through the courtesy of 
the Water Works Engineer, Trivandrum (South India) to 
whom the author’s thanks are due. 
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Table II. 

Chemical Analysis of h>amples of Waier from- 
Different Parts of the System. 


Sample 

Parts per 100,000 

Ph 

Total 

Solids 

Loss on 
Ignition 

Iron 

Aluminium 

I 

6-9 

35-80 

31-60 

0-102 

Traces 

II 

7-8 

14-80 

6-05 

0-099 

do. 

III 

7-5 

11-40 

7-60 

0-150 

do. 

IV 

7-5 

8*50 

5-12 

0-165 

1 do. 


I. Raw river water, the scarce of water supply 
(Trivandrum Water Supply). 

II. Water of the same sort as Sample No. I, but 
treated with lime and allowed to settle for about 8 hrs. 

III. The same water that has been filtered but not 
chlorinated. 

IV. The same water filtered and chlorinated: repre- 
sentative sample of the street tap water collected from 
a tap about 2.^ miles aw.iy from the Filter House. 

From the foregoing tables, it will be 
observed (1) the tubercles collected from the 
particular system are more or less similar in 
their chemical composition ; (2) iron in the 
ferric condition is the chief constituent, 
while, aluminium, silica, ferrous iron, calcium, 
magnesium, manganese, and phosphate are 
present in much Ksmaller proportions : organic 
carbon and nitrogen are also present in 
sma.ll quantities ; (3) the iron necessary for 
the formation of the tubercle comes mostly 
from the pipe itself, while the water passing 
through the pipe system supplies the other 
constituents. ^ It is more than likely that 
a large proportion of the silica, phosphorus, 
manganese, and carbon is derived from the 
pipe, for, cast iron contains these in apiwecia- 
ble quantities ; (4) there is a slight, but 
apparently progressive increase in the contejit 
of the water, as the water passes through the 
pipe. This would show : (a) iron from the 
pipe i^asses into solution in the water and 
{b) the iron of the tubercle does not therefore 
appear to he from the water but is mainly 
derived from the pipe itself ; (5) the tubercles 
examined contain none of the better known 
iron bacteria,^ but they are invariably 
associated with a lower form of fluorescent 
bacillus of the pseudomonas type which is 
derived from the water. 

Direct experiments carried out with pieces 
of cast iron pipes, with and without a pro- 
tective covering, show that tubercles appear 


at points bare of thv^ coating already exposed 
or where as often happens the protective 
coating has been removed by the flow of 
water. A coating of tar or asphalt does 
offer some protection but that would appear 
to be only tem-porary. Even small pin points 
in the co.ating through which the iron is 
exposed are sufficient to start rusting which 
will soon be followed by tuberculation. 
Eusty layers do not, however, assume any 
definite proportions. They can be and are 
often partially flushed out by a vigorous 
stream of water. Tubercles, on the other 
hand, have definite conical or dome-like 
shapes, grow out prominently and persist 
even when a strong current of water is 
flowing through the pifies. This remarkable 
behaviour would appear to bear some re- 
lation to the occurrence of the jyseudomonas 
wliich flourishes in the rusty layers and 
probably helps to cement them together so 
as to produce ultimately the characteristic 
tubercular structure studied by us. 

The most interesting feature about this 
bacterium is its ability to live and grow in 
rust ; by repeated sub-cultures in media 
containing pieces of metallic iron, pure 
strains of the organism could be easily 
isolated. Eusting of only a moderate nature 
is observed when filtered and chlorinated 
water is passed through the pipes. If, on 
the other hand, either ordinary filtered 
water or sterile water artificially infected 
with the specific organism is circulated, the 
rate of rusting is increased, tuberculation 
also sets in rapidly and in a few weeks the 
entire inner surface of the pipe is found 
dotted with incrustations. 

Further work is in progress with a view to 

(1) identifying the associated organism and 
studying its physiology and the precise 
manner in which it contributes to the for- 
mation and persistence of tubercles, and 

(2) devising improved methods for providing 
the interior of pipes with protective coating 
which would resist rusting and subsequent 
formation of tubercles. 

The author wishes to thank Prof. Y. 
Subrahmanyan for his keen interest in the 
work. S. C. PiLLAi. 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

October 12, 1935. 

^ Brown, C., P/os. of Institniion of Civil Engineers. 
1903-04, Part II : Casagrandi, O., Insiiinto d' igie7ie della 
R Universita di Cagliari^ 1913. 

“ Schorler, B., Ce7ttralbl. fiir Baki.^ 1904. Abth, II. 
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Bd. 12; Redirgtcn, H. R., cl. al.. Jour. Amcr. Walcr 
PFojJs Assoc., 1931, 23, 1650-93; Naumann, E. Z., 
f nr Gesund-heitstech U. Stadtehyg., 1933, 25, 34-. 

^ Hirst, L. F., Biology of Coloiiho IValer Supply, 
1928,209-210; Gaffey, A., Waicr and IValcr Engineering, 
1931, 33, 12; Brown, K. W., Jour. Aoter. Walcr Works 
Assoc., 1934, 26, 1684. 

^ KllLs, D., Lon Badcria, 1919, 147-154. 


Chromosome Numbers in Safflower — 
Garalliamus iinetorius^ Linn. 

Gregor'^. P. J. (1935)^ has reported from 
the study of the somatic mitosis the 2% 
number in Safflower as 20. The authors of 
the note who worked with Pnsa type 24 
made several counts in metaphase plates of 
somatic and meiotic mitoses. These revealed 
24 chromosomes for 2n and 12 bivalents for 
n respectively. 

J. S. Patel. 

G. V. ]^Tarayana. 

Oil Seeds Section, 

Agricultural Eesearcli Institute, 

Lawdey Eoad P. O., Coimbatore, 

Xov ember 15, 1935. 


1 Broc. Ind. Acad, Sci.. 1935, 1, No. 11. 


With reference to the above note 
rega.rding the chromosome numbers in 
Safflower (Pus?. Type 24), T would like 
to report on the results so far derived in 
my present investigation of the chromo- 
some studies of the different Pusa 
types of Safflower. Of these, I have so far 
been able to ascertain the chromosome 


numbers in two Pusa types (Types 1 and 27), 
both of which gave the 2n number of chromo- 
vsomes as 24. So, it is fadrly certain tlnat the 
chromosome numbers in Pusa types of 
Safflower is 2n =24. In this connection 
I would like to a^dd that tlie varieties I 
have investigated and published in my 
previous paper on Safflower (Gregory. P. J.. 
1935),^ were distinctly the Coimbatore tyjies 
and as far as the somatic counts w^re con- 
cerned, the 2'ti number was 20 in those cases. 
It may be that the variation in chromosome 
numbers noted above is due to a varietal 
difference between the Coim.batore and Pusa 
types of Safflower. Only further investiga- 
tion, which is now proceeding, can clearly 
explain the exact cause of this variation. 

P. J. Gregory. 

Agricultural Eesearch Institute, 

Lawley Eoaffl P. O., Coimbatore, 

December 9, 1935. 

1 Bjo:. Ind. Acad. Sci., 1935, 1, No. 11. 

On Some Abnormal Flowers of 

Hibiscus Eosa-smensis. 

In October 1933 the author collected a 
number of abnormal flowers from some 
plants in a private garden in Sagar, Mysore 
State. The owner of the garden had grown 
them from cuttings he had brought from 
some place on the West Coast. ^ All the 
flowers borne on these plants were abnormal. 

Abnormality is seen in the three inner 
whorls, the corolla, the androeceum and the 
gynoeceum. The calyx is normal, with five 



Fig. 1. L. S. of flower. 


Fig. 2. A Stamen. 
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lobD.s ; and tho epiealyx consists of seven 
lobes. 

The ])lieiiomeiion known as positwe de- 
(loublemenir is seen in the corolla, which 
(tonsists of live whorls of petals, twenty-seven 
ill ah being' seen in the transverse section 
shown in Fig. 3. The ontermost whorl has 
tlie typical twisted aestivation, tlie second 
int.in'pioietrates with the first, and the inner 
p(‘tals folded in a complicated manner. 

The normally monadelphous staminal tube 


This combination of the three above- 
mentioned abnormalities in K. JRosa-sinensls 
is interesting and has not been recorded 
before,^ although this species has been 
known to show diverse kinds of abnormali- 
ties. These phenomena are generally re- 
garded as reversionary. 

H. S. Rao. 

Department of Botany, 

University of Lucknow, 

November 23, 1935. 



Fig. 3. T. S. of bud. X5. 


(which is tlieorctically believed to be com- 
posed of five fused epipetalous members)® 
has split up into six stamens so that even 
here, tliero is an increase in number. Each 
of these six stamens bears an indefinite 
number of one-celled anthers on connec- 
tives (Pigs. 1 and 2). This splitting up of 
the staminal tube known as Dialysis^ has 
been recorded in Hollyhock {Althceci rosea). 

The ovary is also abnormal, the carpels 
having been converted into petaloid struc- 
tures. This type of metamorphosis has 
been termed fetalody.^ 


1 There is a plant showing the same lype of abnormal 
flowers in La) bfigh, Bangalore. 

2 Worsdell, W. C., Principles Pla?it Teratology, 

1916, Vol. II, 59. 

3 In tlie normal flower of the Malvacere “ the fertile 
stamens are generally very numerous and are considered to 
have arisen by the multiplication of five epipetalous 
members”.— (Rendle. A. B., The Classification of FLcoer- 

ijig PUmts, 1925, Vol. II, 249.) 

^ Worsdell, W. C., lo:. cit., p. 113. 

5 Worsdell, W. C., loc. cit.,p. 204. 

6 Worsdell, W. C., he. cit. ; Masters, T. M., Vegeiative 

Teratology, 1869 ; Penzig. G., P/ianzen- Teratclogie, 1921, 
Band 2; Singh, T. C. N., Teratology of Indian Plants.” 
Jour* Jfulian Bot. Soc., 1935, 14» 4- 
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A Preliminary Note on the Development of the 
Female Gametophyte in Cosius speciostis L. 

In a- recent article Maliesliwari^ has riiviewed 
the work on the embryology of angiosperms 
that has been done in India and suggested 
a re-investigation of certain genera including 
Costus. Previous investigation on this line 
on Costus speciostis L. was carried out by 
Humphrey^ who suggested a “Lilium type” 
of embryo-sac development. 

The results of our investigation show that 
an archesporial cell is developed in the hypo- 
dermal layer of tiie nueellus, it cuts off a 
parietal cell and then functions as the mega- 
spore mother-cell. The megaspore mother- 
cell increases in size before division. In 
the stages of the heterotypic prophase the 
nucleus, in some preparations, is observed 
to lie at the lower end of the protoplast 
(Fig. 1). The heterotypic spindle, however, 



Fig. 1. X 375. 

is oriented centrally and is quite sharp. 
A cell xjlate is noted on the completion of the 
reduction division. The homotypic spindles 
are arranged somewhat obliquely and as a 
result four obliquely-oriented tetrad of 
macrospores is formed (Fig. 2). The chalazal 



macrospore alone functions while the rest 
degenerate. The mature embryo -sac is eighth 
nucleate and is of the normal angiospermic 
type. The antipodals later degenerate. 

The development of the embryo and the 
endosperm is being worked out and some 
interesting stages in the development of the 


endosperm have been obtained. A detailed 
account of the complete investigation will be 
published elsewhere in due course. 

I. B4NERJI. 

y. VeN RATES WARALU. 

Botanical Laboratory, 

Calcutta University, 

November 28, 1935. 

1 Maheshwari, P., Cun'. Sci., 1935, 3, 

- fiamphrey, J. E., Ann. Bot , 1896, 32, 1-40. 


On an Abnormal Flower of Convolvulus 
pluricaulis Chois. 

One of the flowers of Convolvulus 2Jluricaulis 
Chois. Evolvulus pilosus Eoxb.)^ exam- 
ined during a practical class showed an appa- 
rently fertile anther attached to one of the 
two stigmatic branches of the style (Fig. 1). 



Fig. 1. X 4. 


The anther is practically sessile and of the 
same shape and size as the other anthers of 
the flower. Though it had dehisced like the 
others, there were just two pollen grains 
inside and these were exactly like the normal 
pollen grains ; the anther was obviously 
fertile. Serial sections of the specimen 
showed no suggestive differences in the inter- 
nal structures of the two stigmatic branches. 

Parts of the pistil being substituted by or 
transformed into anthers- are on record and 
described under ''Staminody of the Pistil”.^ 
-Anthers surmounting the pistil have also 
been noted in a few plants.^ Worsdell^ 
records the case of an abnormal flower of 
Zimria vulgaris where^ in addition to other 
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abnormalities, imperfect anthers were borne 
on the style. Baillon’s^ description of ‘'stig'- 
mas of Bicinus communis as having been in 
one instance antheriferons” furnishes another 
close parallel. All the above cases are 
supposed to be examples of Metamorphosis. 
On the other hand, adhesion of carpelloid or 
even imtransformed stamens to pistils is 
quite common and is described under the 
category of Adnation.® 

I am inclined to consider the specimen 
under consideration as an example of the 
latter category. So far as I know this 
abnormality has not been recorded in the 
family Convolvulace^e. 

My best thanks are due to Mr. O. N. Tyagi 
of the First Year B.Sc, Class who drew my 
attention to this exceptional flower. 

A. E. Eao. 

Department of Botany, 

University of Lucknow, 

November 23, 1935. 


^ Hooker, Flora of British India, 1885, Vol. iv, 218 ; 
Duthie, Flora of the Upper Gangetic Flam, 1911, Vol. ii, 
105. 

- Master?, VegelaUe Teratology, 1869, 299. 

2 Masters, loc. cit,, 300. 

^ 'WoYsdeW, The Frmei pies of Plant Teratology, 191Q, 
Vol. ii, 206. 

^ Masters, loc. cit., 300 : Penzig, Pflanzen-Teratologie, 
1922, Vol. iii, 209. 

Masters, loc, cit., 35; Worsdell, loc. cit., 236, 37. 


The Kaldurga Conglomerates and the Iron Ore 

Series of the Bababudans, Kadur District, 
Mysore.* 

Eeferring to the recent papers on the 
Bababudan rocks published by Mr. C. S. 
Pichamuthu,^ I should like to offer a few 
remarks regarding the Kaldurga conglo- 
merates and the Iron ore series of rocks. 

The Kaldurga conglomerates were origi- 
nally considered to be sediments by Bruce 
Foote, ^ WetherelP and Smeeth,^ but as a 
result of later examination Slater^ and 
Smeeth® doubted the sedimentary origin. 
Subsequently, Sampat Iyengar"^ mapped the 
region in great detail and came to the conclu- 
sion that they were of autoclastic origin. 
Whether these rocks can finally be proved to 
be sediments or not, is difficult to say at 
present, but a critical examination of some 
of the arguments put forward byPichamuthu 
shows that more than one opinion is still 
possible on the subject, and the evidences 
he has adduced are not sufficiently strong 

Published with the permission of the Director, Mysore 
Geological Department, 


and convincing to accept a sedimentary origin 
for all these formations. 

Many of the features such as the shape and 
rounding of the pebbles, sharp boundary 
between pebble and matrix, varied assembl- 
age of pebbles, the difference between 
pebble and matrix and alternation of 
pebbly and non-pebbly bands, etc., are not 
entirely wanting in conglomerates which 
could be shown to be of autoclastic origin. 
Pichamuthu’s argument^ that the granite 
pebbles do not contain orthoclase or micro- 
cline (implying thereby that the intrusive 
Tarikere granite is not represented as pebbles 
in the conglomerates) appears to be based 
on insufficient examination. Sampat Iyengar 
laid much emphasis^ on the similarity between 
the granite of the conglomerate and the 
Tarikere gneissic granite. A re-examination 
of the material collected by him bears out 
his conclusions. In the granite pebbles 
collected by him from the temple boulder^^ 
(Z 4 / 869 , 866 , etc ) both orthoclase and micro- 
cline are found, though only to a limited 
extent. When the granite is subjected to 
crushing and shearing, it is only natural to 
expect an alteration of the felspars, the albite 
remaining over as the more stable under 
metamorphic conditions whereas ortho- 
clase would get converted into sericite and 
muscovite. Sericite is no doubt found large- 
ly in the granitic pebbles and they might 
have been formed from the alteration of the 
potash felspars. 

B. Eama Ea>o, in the course of his detailed 
examination of the Shimoga Belt during the 
last field season, has obtained many distinct 
evidences of ripple marks, current bedding, 
rain prints and other undoubted indications 
of sedimentation in the quartzites and some 
of the conglomerates of that region. It 
may be probable that even the Kaldurga 
conglomerate has had a sedimentary origin, 
but the evidences adduced by PichamxUthu 
are not strong enough to warrant such 
an assumption. Moreover, the evidences 
for shear and crushing are clearly indicated 
and it remains yet to be proved if this has 
taken place in a pure sedimentary conglo- 
merate, or in a complex of igneous rocks, 
or even in a mixed series of igneous rocks 
and sediments. The evidences now available, 
however, do not justify a hasty conclusion 
and the inference that the Tarikere granite 
has played no part in the formation of the 

Granite Pebbles ” of the Kaldurga conglo- 
merates is unwarranted. The question of 
the precise mode of origin of these rocks 
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a eoiLsiderabiV more detailed investi- 
gation from various aspects than what has 
been done at X)resent. 

The geological sectioid^ drawn across the 
■Kaldurga conglomerate represents a syncline 
near tlie Kaldurga hill and an overfold near 
the Kandi-Hosahalli valley. The map, how- 
ever, indicates onh^ the direction of the 
di])s in some places and their magnitude is 
not known, Sampat Iyengar’s original map 
shows that the dips ame not consistent over 
any large area, particularly in the eastern 
band, though the general trend in the 
western bands is eastw’ards and that oC the 
masses to the south of Kandi is north to 
north-north-eastwards. In' the absence of 
a systematic mapping of the formations into 
defiaite beds, the interpretation of the 
precise tectonic features becomes very 
difficnit. While the synclinal strncture yet 
remains somewhat doubtful, the overfold 
need not be assumed ah all. The separation 
of the schists may have taken place by 
sloping away of a portion of the tilted 
general succession by the intrusive granite 
exposed in the Nandi-Hosahalli valley. 

The problem of the ferruginous quartzites 
again confronts us with many difficulties 
and the a^rguments of Pichamuthu offer 
no conclusive proof either, of a sedimentary 
origin. Por instance, the dominance of 
MgO over CaO together with that of FcoOg 
over PeO has been claimed to be a positive 
indicatioffi^ but one may as 'well argue, 
from the same analyses, that the dominance 
of KaoO over KgO, if taken into considera- 
tion, does not support such a contention 
It has been assumed that the sediments 
were derived fromi spilitic rocks, but these 
have neither been max^ped nor shown to 
exist in any large masses. Judging from 
the descriptions,^^ they are only of a local 
development and do not appear to be very 
different from the I.ingadhalli and Santaveri 
Traps. The chemical analyses of these 
latter, how'ever, do not show any large 
percentage of hla-oO and the assumption of 
a spilitic suite requires yet to be proved. 

The occurrence of 'dnterformational fold- 
ing ” has been claimed ti) be noted in the 
ferruginous quartzite and taken to be a 
very good proof of sedimentation.^^ It is 
doubtful if these bandings can be taken to 
be true bedding or deposition planes. Band- 
ings are noted to have originated in several 
ways and in these rocks metamorphism has 
obviously played a great part in producing 
many structural and mineralogical changes. 


Pichamuthu himself notes as one of the 
effects of igneous intrusion^® “the banding 
of the rocks have been emphasised and the 
iron stones in the neighhonrhood recrystal- 
lised.” Anyway, it is difficnit to place 
much reliance on a few isolated, structural 
peculiarities and accept thorn as definite 
proof of sedimentary origin. 

The finding of the Possilwood^^ in the 
Iron ores is very interesting, particularly in 
view of the fact that these rocks have formed 
under conditions totally different to those 
that gave rise to the handed ferruginous 
quartzites. Until more material and infor- 
mation are obtained, we can draw no satis- 
factory conclusions. 

That Bahahndanite is of secondary origin 
and not an original constituent of the amphi- 
bolites was pointed out by Jayaram^^ as 
far back as 1923. Pie then opined that the 
amphiboles were derived from the alteration 
of impure calcareoiis grits and tuffs. Ap- 
parently, Pichamuthu also shares with Jaya- 
ram the view regarding the secondary 
character of bababudanite, but the precise 
mode of development of this mineral yet 
remains a doubtful point. In an earlier 
communication Pichamuthu and M. P. Srini- 
vasa Eao^® suggested that the amphiboles 
have developed at the intrusive contacts 
of the traps with the iron ore rocks and that 
they had little or nothing to do with the 
origin of the latter. But this view has been 
subsequently modified. Picbamuthn^^ now 
regards the bababudanite-magnetite schists 
as due to metamorphic differentiation of 
sediments derived from the spilitic rocks. 
As already remarked, the existence of spilites 
has not been proved, though it appears likely 
we have, in this region, some keratophyres 
and soda felsites (Galipuje Felsite). But, 
the relationship of these wdth the banded 
iron ore series is not definitely known. 

Eegarding the age relationship between 
the Tarikere and the Bababudan series, 
Pichamuthu agreeing with the inferences of 
Smeeth and Sampat Iyengar states that “'the 
Tarikere series is younger than the Baba- 
budan series not because of its intrusive 
character, but considering the stratigraphic 
sequence”. But the original maps repro- 
duced in his papers with slight modifications 
do not lend support to this inference. The 
Kaldurga conglomerate does not appear to 
be a basal formation and whether the Tari- 
kere and Bababudan series are marked by 
any imconformity or not is unknown and 
much more detailed work will be necessary 
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before we can come to any definite conclu- 
sion on these and other controversial points. 

M. B. B,amachani)IIA Eao. 
Mysore Geological Department, 

Bangalore, 

December 6, 1935. 


^ C. S, Pichamuthu : Pro:. Iiidiati A aid. Sci., 1935, 2, 
(3), 254-277; Curr. Sd.. 1935, 3, 606-608. Half-Year. 
Jour. Mys. Uni., 1935, 8, No. 1. 

- R. B. Foote, Mcni. ’Mys. Gcol. Dept., I, pp. 29-31. 

" E. W. Wetherell, Rec. Mys. Geol. Dept., IV, 92-98. 

W. F. Smeeth, Rep. Chief. Ins. of Mines in Mysore, 
1901, p. 18. 

•> H. K. Slater, Rec. Mys. Ged. Dept.,R\l, Pt. 2, p. 4. 

^ W. F. Smeeth, Rec. Mys. Geol. Dept.., XIV, Pt. 1, 
pp. 25-26 

' P. Sampat Iyengar, Rec. Mys. Gcol. Dtpt.., XV, 
Pt. 2, pp. 106 116. 

Cl. S. Pichamuthii, cp. cit., pp. 265, 273-274. 

P. Sampat Iyengar, op. cit , pp. 107, 115. 

10 Ibid., p. 111. 

11^ C. S. Pichamatha, op cit., pp. 262-63. Figs. 2 and 3. 

1“ Cl, S. Pichamuthu, d?/. pp. 24, 37. 

1^ A. Holrae.s, Pet) ographic Methods and Calculations, 
p. 437 ; al.'-’o F. W. Clarke “ Data of Ceochemi^try,’’ 
U.S.G.S. Bull. 695, pp. 27-28. 

C. S. Pichamutha, op. cit., pp. 6,17. 

Ibii., p. 31. 

Ih'.d., p. 9. 

Ibid., p. 16. 

IS P. Jayaram, Rec. Mys.Ged.Dcpt., XX, Pt. 2, p. 40. 

1*^ C. S. Pichamuthu and M R. Sriniva.sa Rao, Curr. 
Sci., 1933, 1, 276-277. 

-0 C. S. Pichamuthu, cp. cit., p. 24; also Cnrr. Sci., 
193.5, 3, 606-608. 

-1 Ibid., p, 11. 


I HAVE read through the remarks offered by 
Mr. M. B. Eamachandra Eao on the results 
of iny work on some of the rocks of the 
Shimoga Schist Belt, and I am afraid that 
many of these remarks are based on a rather 
superficial reading of my papers. It is 
after more than five years of field and labo- 
ratory investigation that I have come to the 
conclusion that the conglomerates, quartzites 
and banded ferruginous quartzites of this area 
are possibly sedimentary in origin, and I do 
not think that I can reasonably be accused 
of either basing my observations on ‘‘in- 
sufficient examination” or being “hasty” in 
my conclusions. 

I am perfectly aware that *'* many of the 
features such as the shape and rounding of 
the pebbles, sharp boundary between pebble 
and matrix, varied assemblage of pebbles, 
the difference between pebbles and matrix, 
and alternation of pebbly and non-pebbly 
bands, etc., are not entirely wanting in conglo- 
merates which could be shown to be of auto- 
clastic origin.” But it is the cumulative 
effect of all these and other characters found 


in one particular bed, that I consider more 
important. I am not as sure as Eao, how- 
ever, that a varied assemblage of pebbles 
can be present in an autoclastic conglo- 
merate ; certainly not, at any rate, the great 
variety that I have noticed and described in 
the Kaldurga conglomerates.^ 

Further, he states “Pichamuthu’s argu- 
ment that the granite pebbles do not contain 
orthoclase or microcline. . . . appears to be 
based on insufficient examination.” Eao 
is obviously not aware that by the courtesy 
of the Director of the Mysore Geological 
Department, I had an opportunity of examin- 
ing not only the particular slides he refers to 
(Z 4 / 869 , 8 B 6 ) but a.lso several others, and 
I am sure I have found no microcline or 
orthoclase. There is, no doubt, a little 
muscovite in the granite pebbles, but not 
enough to suggest that all the original 
potash-felspars were converted into this 
mineral. 

I am p.articularly pleased to read fron] 
Eao's remarks that evidences of sedimentary 
origin of some of the rocks of the Shimoga 
Schist Belt have recently been obtained 
by B. Eama E.io. These discoveries 
strengthen my contention that some of 
these rocks have had a sedimentary origin. 
I would like to point out, however, that 
it is not quite fair to characterise my views 
arrived at after a detailed study of the 
various aspects of these rocks as “ hasty ” 
or “ unwarranted ” while according to Eao, 
ripple marks, current bedding and even “rain 
prints ” recorded by Eama Eao in these 
metamorphosed rocks are “ undoubted 
evidences of sedimentation " 1 

With reference to the tectonics of the 
area, the V-shaped outcrops of beds surround- 
ing Kandi village,- indicate a pitching fold. 
Eao criticises me for “assuming” an over- 
fold here, hut himself proceeds to assume 
that the structure might have been caused 
by the intrusion of the granite. 

Eegarding the banded ferruginous quartz- 
ites, the great dominance of magnesia over 
lime has been considered both in the Lake 
Sujjerior Eegion^ and in Singhbhum^ as 
evidence of sedimentation and in support 
of my conclusions, I have only followed this 
line of argument and have drawn attention 
to the similar relationships existing in the 
Bababudans. 

In regard to the occurrence of spilitic rocks, 
it will be seen from a paper of mine to be 
shortly published elsewhere, that there is 
in this area, a soda-rich series of rocks 


418 


CURRENT SCIENCE 


[December 1935 


comprising* albito granites, albite syenites, 
keratophyres, soda felsites, oligoclase dole- 
rites, albite basalts, albitites and albite schists, 
and that the distribution of these rocks is 
not quite so 'locar’ as Rao seems to think. 
Is it far-fetched to suggest that sediments 
derived from such a terra.ine would be rich in 
soda ? 

Rao would have it that metamorphism has 
been the cause of banding exhibited by the 
ferruginous quartzites. In support of this 
he quotes me and says 'Tichamuthu himself 
notes as one of the effects of igneous intrusion 
'the banding of the rocks have been empha- 
sised and the ironstones in the neighbourhood 
recrystallised’ .” Rao has missed the signi- 
ficance of the word ^ 'emphasised” used by 
me ; it obviously implies that the bandings 
were there before they were metamorphosed 
and that they were subsequently enhanced 
by metamorphism. 

To any one who lias not read my papers, 
Rao’s statement, “that bababudanite is of 
secondary origin and not an original consti- 
tuent of the amphibolites was pointed oiit 
by Jayarani as far back as 1923,” might 
convey the impression that I was not aware 
of, this. T have referred in one of my papers^ 
to Jaya^ram’s views who considered "that 
the occurrence of this mineral is precisely 
comparable to that of tourmaline in the 
altered acidic rocks of the Champion gneiss 
series”. The other officers of the Mysore 
Geological Department did not, however, 
share with Jayarani in this view. My col- 
league, M. R. Srinivasa Rao, and I were the 
first to point out that the mineral was 
developed as a result of thermal metamorph- 
ism,® I am frankly surprised at Rao suggest- 
ing that I have now changed my views regard- 
ing the origin of this mineral in the schists. 
I have done no such thing. That I still adhere 
to the view that bababudanite has alivays 
originated due to contact metamorphism, 
becomes clear on page 30 of my paper on 
"The Iron Formations and Associated Rocks 
of the Eastern Bababiidans” where I say 
"they (the bababudanite-magnetite schists) 
are formed by the thermal metamorphism of 
certain of the original layers in the iron- 
stones”; also on page 37, where I have said, 
"like the mineral bababudanite, these amphi- 
bole magnetite schists have also originated 
as the revsult of contact metamorphism”. 

With reference to the age relationship 
between the Tarikere and the Bababudan 
Series, I have nowhere suggested that the 


Kaldiirga conglomerate is a basal formation. 
When I say that "The Tarikere Series is 
younger than the Babadudan Series, not 
because of its intrusive character, but con- 
sidering the stratigraphical sequence,” I do 
not imply a stratigraphic break betwe(m 
the two Series. All that I mean is that tli(‘ 
rocks belonging to the so-cnlled Tarikere 
Series (mainly^' the conglomerates) overlie 
those wdiich are siqiposed to belong to the 
Bababudan Series (the iron formation, etc.). 

Chaules S. Pichamuthu. 

Central College, 

Bangalore, 

December 13, 1935. 


^ C. S. Pidiamathu, Proc. lud, Acad. Sci., 1935, 
2B, 265 268. 

- Ibid., p. 262. 

^ Van llise and Leith, U. S. Geo/. Suri'. Mou., 1911, 
52, 506. 

^ Perdval, Trans. Min. Gcol. Inst. India, 1931, 26, 
200 . 

^ C. S. Pichanvathu, Cicrr. Sci., 1935, 3, 60S. 

® C. S. Pidiamuthu and M. R. Srinivasa Rao, Cnrr, Sci., 
1933, 1, 276-77. 


Pungency in Chillies [Gapsiciim anmmm) : 

A Mendelian Character. 

In a letter to Current ^cience^ under the 
above title, K. Ramiah and M. R. Pillai 
state as follows : — 

“ The inheritance of a large number of characters in 
chillies has been studied by Eeshpande (1933) bat ^Ye 
have not come across any reference to the inheritance 
of pungency. It has therefore been considered that 
information given below with regard to this 
character will be of interest.” 

The inheritance of pungency’^ has been 
studied by me and the results were reported 
in the .SeAentific Reports, Imperial Institute of 
Agricultural Research, Pusa, 1930-31, p. 37 
and published in the Indian Journal of 
Agricultural Science, YoL V, No. IV, Aug. 
1935, 513-16. Both the references have 
evidently been overlooked by the aiitltors. 
Their results, however, agree wvith mine in 
so far a.s the and' F., generations are 
concerned. 

R. B. Deshpande. 

Botanical Section, 

Imperial Institute of Agricultural 
Research, Pusa, 

November 25, 1935. 

1 Cnrr. Sci., 1935, 4 , 236. 
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Moisture Variation Indices of Soils in Relation to their other Physical 

Properties.* 

By M. S. Katti, b.sc. 

{Research Student, Meteorological Offi.ce, Poona.) 

I ?r two rocent papers’-'^ it was shown that The values of the heat of wetting at 
during the clear season when the 25 -9° C. for different soils run parallel to 
surface soil contains only hygroscopic mois- those of moisture-variation-index, being large 
ture, there is a regular diurnal exchange of for the black cotton soils and small for the 
moisture between the soil and the air. alluvial soils. 

Later, 3 it wg.s observed that this variation determininff the moisture content of a 

of moisture content in the soil is a definite sample is usually kept in the steam 

characteristic or “index” of that soil. It oven “till the weight becomes constant”, 
is interesting to study the “moisture-varia- An exact study of the rate of drying in a 
tion-index ’ in relation to other important steam oven is very instructive. The weight- 
physical properties of the soil (see Pig.). time curves (see Fig.) for four tvpical soils 
The sequence of the moisture variation starting with about .100% water (on drv 
indices of different soils as observed in the tiasis) not only show the time for complete 
open is practically the same as that of their drving but also the rate of drving at different 
power to absorb water vapour when exposed moisture contents. The times taken by 
under known conditions of temperature and different soils for attaining p. steady minimum 
humidity m the laboratory. The water-hold- weight at 100° C. are in the same order as 
mg capacities of a few soils (expressed on their moisture-variation-indices, 
air-dry basis) are given below : — 



Water-bolding 

capacity 


Poona 

38-7% 

Sholapur 

40-9 „ 

Hagari 

30-9 „ 

Bangalore . . 

24-0 „ 

Pusa 

26-2,, 

Lyallpur 

22-8 „ 


The black cotton group of soils is able to 
retain 15% more of water than tlic alluvial 
group. 

* Presented at the Colloquiam, Meteorological Office, 
Poona, on 26-) 1-1935. 


The similarity in the behaviour of a number 
of physical properties of different soils to 
their moisture-variation-indices is striking. 

The above work was done under the guid- 
ance of Dr. L. .A. Eamdas, Agricultural 
Meteorologist, Poona. 

^ Ramdas, L. A., and Katti, M. S., Indian J. A^ric 
ScL, 1934,4, 923-37. 

- Ramdas, L. A., and Katti, M. S., Ciirr, Sc/., 1934, 3, 
24 25. 

3 Ramdas L. A., and Katti, M. S., Curr. Sc/., 1935, 3, 
612-13. 
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Obituary. 

Henry Fairfield Osborn (1857-1935). 


sad death of Henry Fairfield Osborn, 

^ Zoologist, Palseontoiogist, Education- 
ist, Author and Administrator, a,t the. age of 
78, has created a gap among the American 
men. of Science which it would be hard to 
fill. President Osborn — as he was generally 
known in America since he became the 
President of the Board of Trustees of the 
American Museum of Natural History in 
1903 after the death of President Josup — 
made very, valuable contributions to tlie 
sciences of Zoology, Palaeontology and Bio- 
logy ; a great deal of his Zoological and Palse.- 
ontologieal work was 
essentially biological, 
in that it contributed 
to an understanding of 
the nature, continu- 
ance and evolution of 
life. In addition, his 
services to the cause of 
Education and his 
work as an adminis- 
trator and author, are 
so remarkable that any 
of them would ha-ve 
wmn him an outstand- 
ing place amongst the 
leading workers of the 
times. Osborn was 
born on the 8th of 
August 1857. His 
father, William Henry 
Oshorn, was a Found- 
er and for many years 
President of the Illi- 
nois Central Eailroad, 
and from him appa- 
rently young Osborn 
inherited his great 
administrative talents. 

He was educated in 
the Columbia Grammar Henry Fairfield Osborn. 

School and Lyons Collegiate Institute of the University 
New York City, and later graduated at ~ 
Princeton College, where he was strongly 
influenced by the teachings of the well-known 
Geologist Professor Arnold Guyot. Taking 
up practical field work in the Museum of 
Geology and Archaeology at Princeton soon 
after his graduation, he became the leader of 
the palaeontological section of the University 
Expeditions to Colorado and Wyoming in 
1877 and 1878. In 1878--79 he took courses 
in Anatomy and Histology at the College of 


Physicians and Surgeons in New York, anri 
in 1879-80 went to Europe, where he studied 
Embryology at Cambridge under Professor 
Francis Balfour and Comparative Anatomy 
in London under Professor Thomas Henry 
Huxley. He later spent some time at 
Coburg, Germany, learning German. In 
1881 he was appointed as the Assistant 
Professor of Natural Science at Princeton, 
and in 1883 as the Professor of Comparative 
Anatomy : this latter post he held till 1890. 
In 1891 he was invited to oeenpy the Da 
Costa Chair of Biology of the. Columbia 
University for organ- 
ising the Zoological 
Department of the 
University. He selected 
the first officers of the 
department and was 
responsible for the 
planning of the teach- 
ing and research work 
in Zoology in this insti- 
tution. During this 
period he started the 
well-known Columbia 
BiologicSil series of 
publications and was 
also responsible for 
the starting of a Uni- 
versity Press at Colum- 
bia which has done 
such useful work in the 
cause of education. 
From 1892-95 he served 
as the Dean of the Fa- 
culty of Pure Science 
of the University. In 
1910 he retired from 
active teaching at 
Columbia, but up to 
his death retained liis 
. connection with the 
as the Kesearcli Professor of 

Zoology. 

From 1891-1910 Professor Osborn, in 
addition, carried on active work as the 
Curator of the Department of Vertebrate 
Palaeontology at the American Museum of 
Natural History. In 1910 he retired from 
the Curatorship of this section, hut he 
continued to act as the Ourator-in-chief not 
only of this division bub a.lso of the divisions 
of Mineralogy, Geology, Geography and 
Astronomv. in addition to being a trustee 
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of the American Museum of tiTatural History, 
he served as its Vice-President (1899-1901) 
and was its President from 1908 to the 
date of his death. During his Presidential 
administration he inaugurated a highly effi- 
cient plan for the internal organisation of the 
American Museum, and established its well- 
known series of publications of which the 
Natu7^al History is a popular publication well 
known all over the world. During the period 
of his administration there has been a 
remarkable advance in the palaeontological 
technique of the Museum, while the most 
important development for the instruction 
and recreation of the visiting non-scientific 
public has been the preparation and installa- 
tion of attractive museum groups in replicas 
of their natural surroundings in almost all 
sections of the Museum. As a result of his 
incessant propaganda work he was able to 
raise sufficient funds for sending numerous 
expeditions in search of fossil vertebrates 
and for the collection of natural history 
material not only to different parts of 
America but almost all over the world. It 
was his far-seeing policy that has made the 
American Museum of hTatural History one 
of the biggest institutions of its kind, with 
its very rich study collections for research, 
and the beautiful and instructive exhibits 
in its very extensive public show galleries. 
Such galleries as the Hall of Life of the 
Oceans, the x\frican Hall of Mammals, the 
Asiatic Hall of Mammals, the wonderful 
groups of birds from different parts of the 
American continent, the marvellous resto- 
rations of fossil animals from different parts 
of the world, the groups illustrating the life 
and habits of the American Indians from 
different parts of the American continents 
contain beautifully arranged exhibits of 
high educative value. His work in the 
cause of public education was considered 
of so great an importance as to be acknow- 
ledged by the award of the Eoosevelt Medal 
of Honour, presented by President Harding 
in 1923. 

In 1900 President Osborn w^as appointed 
as the Vertebrate Palaeontologist of the U.S. 
Geological Survey, and in 1924 he was 
promoted to the rank of its Senior Geologist. 
In 1.903 he was unanimously elected as the 
Secretary of the Smithsonian Institution, 
the highest scientific post in the United 
States of America, but in view of his great 
interest in the American Museum of Natural 
History he declined this high honour. 

His first scientific contribution was pub- 


lished at the age of 21, and since that date 
during the 58 years of his active life he 
published an enormous number of original 
contributions either in the form of papers 
and monographs or as separate volumes 
dealing with special subjects. Of these, 
special mention may be made of his out- 
standing monograph on The Titanotheres of 
Ancient Wyoming^ Dakota, and Nebraska 
(1929), his monograph on the Fossil Pro- 
hoscidee (1932), From the Greeks to Darwin 
(1894), The Age of Mammals (1911), Origin 
and Evolution of lAfe (1917) and Men of the 
Old Stone Age, their Environment, Life and 
Art (1918). 

His earlier work w'as devoted to studies 
on the evolution of mammalian teetii, as a 
result of which he prepared a descriptive 
nomenclature which has replaced the con- 
flicting and confusing terminology of pre- 
vious investigators and resulted in his theory 
of '' determinate variations ” in the evolu- 
tion of organisms, which he called the 

doctrine of rectigradation ” ; this is not 
to be confused either with the orthogenesis ” 
of Eimer, or with the mutations ” of 
de Vries. The same principle of hereditary 
ancestral control of variations he afterwards 
found illustrated by the origin and evolu- 
tion of horns and other organs of vertebrates. 
His principles of adaptation were •• neither 
theories nor hypotheses but facts clearly 
and repeatedly revealed by palaeontological 
research,’’ and these, according to Osborn, 
help to solve the riddle of the bio -mechanical 
origin of species. As a result of his detailed 
studies of the causes of evolution he enun- 
ciated his new principle of “ tetraplasy ” 
which he believed to be fundamental for the 
evolution of organisms. This principle of 
tetraplasy or the law of the four inseparable 
factors of evolution ” (1912) was formulated 
as follows : '*'The life and evolution of 
organisms continuously centre round the 
processes which we term heredity, ontogeny, 
environment and selection. These have been 
inseparable and interacting from the begin- 
ning. A change introduced or initiated 
through any one of these factors causes a 
change in all.” 

Amongst his Zoological contributions, re- 
ference may be made to his papers dealin<>* 
with the Brain of Amphiuma,” the Brain 
of Menopoma ” and the *' 'Internal Structure 
of the Amphibian Brain ” (1883-1888). This 
work resulted in his detailed " Studies on 
the Brains of Amphibians, Eeptiles and 
Birds ’’ and led to the establishment of an 
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American Scliool of N'e urological Eesearch by 
liis students, of whom Strong and Jlerick 
deserve special mention. As lie himself 
stated, the new biological ])rinciples wliich he 
enunciated as a result of an inductive line of 
investigation, have not been universally 
accepted, but the environmental principles 
of adaptive radiation, polyphyletie evolution 
and homogenic classification have gained 
wide support amongst Palaeontologists and, 
to some extent, among Zoologists. 

President Osborn was a member of a 
large number of scientific academies and 
societies, and was also the recipient of a 
large number of medals and awards both in 
the United States and of the leading scientific- 
societies all over the world. He was a 
foreign member of the Pvoyal Society of 


London and was the only Zoologist to be 
elected as an Honorary Centenary Member 
of the Asiatic Society of Bengal in 1934. 
The winter had the privilege of meeting him 
first in 1925 on the occasion of the Meeting 
of the British Association for the Advance- 
ment of Science in Oxford and later in New 
York in 1930, and can never forget the 
impression created by his masterful perso- 
nality. President Osborn was a charming 
man, pleasant and unassuming to talk to, 
and his interest in anything relating to 
Science and Education was all-absorbing. 
May his soul rest in peace 1 

B.P. 

[^Note . — The writer of this notice acknowledges his 
indebtedness to Osborn’s Fifty-two Years of Reseanh 
(1930) for details in reference to his life.] 
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The Snakes of India : A Historical Review.'^' 

By Beni Charan Mahendra. 

(Department of Zoology, St. John's College, Agra.) 


Introduction. 

^HE recent publication of Gharpurey’s book^ 
on the Snakes of India affords a suitable 
occasion to present a historical review of the 
main works- on Indian Ophiology published so 
far. Such a review, it is hoped, would not only 
help interested readers to select what they want 
in this line, but would also probably suggest to 
prospective authors the scope for new ventures. 
Smith’s volume on the Indian Ophidia^ is now 
in course of preparation, and the present review 
has thus the furtlier advantage of preceding a 
work, which is expected to give a fresh stimulus 
to the study of this fascinating group of anim.als. 

The history of Indian Ophiology falls naturally 
into four main periods : First, the Pre-Scientific 
Period, which extended from times immemorial 
to somewhere towards the end of the 18th century 
and comprised numerous scattered observations 
on Snakes (partly correct, but mo.stly erroneous) 


* The reviewer lays no claim to omniscience of the 
books pablislied on Indian Ophiology. For the last nine 
years he has been interested in the subject and is acquainted 
with the more important literature. While he feels that 
he has not missed any important book on the subject he 
would be glad to know from readers whether any 
important publication has been omitted from the revie.v. 

^ Gharpurey, K. G., T/ie Snafes of India. Popular 
Book Depot. Grant Road, Bombay, 1935. 

- With the exception of three series by Major Wall, 
which were published in the Jonrfial of the Bombay 
Natural History Society, and which are, to all intents and 
purposes, books in their scope though not in their get-up 
and form, the present review is confined only to a survey 
of books and does not take notice of the numerous 
articles — taxonomic and otherwise — which appeared from 
time to time on Indian Ophiology in various scientific 
journals. 

2 Smith, Malcolm A., ‘Heptilia a7id Amphihm'^ {Fauna 
of British India)^ Vol. Ill (in course of preparation). 


in the Hindu religious books and traditions ; 
secondly, the Tyntial Scientific Period, which 
dawned with the interest in Ophiology of .some 
early English officials in India and is mainly 
represented to us in the works of Patrick Russell ; 
thirdly, the Pre-Modern Period, which was 
ushered in by Gunther (1864) and extended up 
to the publication of Boulenger’s Reptilia and 
Batrackia (1890) ; and lastly, the Modern Period, 
which extends from 1890 to date. 

All these four periods overlap to some extent, 
and the division cannot, therefore, be regarded 
as a rigid one. For the purpose of the present 
review, however, we find it most convenient and 
we hope that further work would only bear it 
out. 

Pre-Scientipic Period. 

As far as we are aware, there is no ancient 
Indian book dealing exclusively with Ophiology, 
but scattered here and there one often comes 
across a great many notions and allusions about 
Ophidians in the Hindu scriptures. One ol: the 
Vedas'^ has several verses about them, and both 
Mahdbhdrata and Bhavishya-purdna- have much 
in them that is interesting in this connection. 
Perhaps here one might draw attention to Shripad- 
Damodar Satavalekar’s “^1%^ to 

Jayadeva Sharma’s articles in Vijyidnaf as also 
to Fayrer’s address^ to the Victoria Institute, to 
Fergusson’s Tree and Serpent-Worship, and to 
Tylor’s Primitive Culture. 


^ i.e., Atharvaveda. ^ 

= Jayadei-a Sharma, ‘‘5tr=4R ^T'TSrsT 
18 , pp. 8-12 and 74-79 ; a'T I’iinjnj, 18 , 

pp. 108-112. 

® Fayrer, Joseph, On Serpent-ivorship and on the 
Venomous Snakes of India, 
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Initial Scientific Period. 

This period is principally represented to us 
by two volumes, which are probably the first 
scientific approach bo Indian Ophiology in the 
form of a book publication. The first volume of 
Russell’s Accoiait of Indian Serpents, collected on 
the Coast of Coromandel" was published in 1796, 
and the second in 1801-1809. Both these 
volumes contained biief descriptions and “ care- 
fully executed plates ” of various Indian snakes, 
but it must be pointed out that Russell “ applied 
only the vernacular names to his specimens,”^ 
wliich is rather unfortunate as vernacular names 
are in most cases variable and have only a local 
application, especially in a country like India 
where the language of the people differs so much 
from place to i)lace. As Malcolm A. 8mith^ 
points out, “ native names are often unreliable, 
except for the commonest forms. The same 
species may have a different name in a different 
part of the country, even though the language 
has not clianged, or the same name may be 
applied to two different species. After all, it 
is not to be wondered at, for the country people 
have no great interest in reptiles except for the 
few that enter into their dietary. 

Patrick Russell, however, “ was the pioneer of 
Indian Ophiology. He was the first person in 
India to distinguish the harmless from the veno- 
mous snakes, which he did by a careful examina- 
tion of their teeth ; he made also many experi- 
ments with animals to discover the toxicity of 

their poison \. number of his preserved 

snakes and his collection of dried skins, some of 
which are the specimens from which his drawings 
were executed, are now in tlie British Museum 
(Natural History). The dried skins are care- 
fully mounted on strong paper, and many of 
them still show the living colours remarkably 
well. He died in London. A good account of 
his life, with a portrait will be found in the second 
volume of his Indian Serpents, which he did not 
live to complete.”^ ^ 

Pre-Modern Period. 

In 1864, a general work by Dr. A. Giintlier 
ax)peared on The Reptiles of British India and 
it contained descriptions of 180 species of Indian 
8nakes, along with those of other Reptiles. The 
work was “ founded on the earlier publications 
of Russell, Cantor, Gray, Blyth, Jerdon, Kelaart, 
and others, largely supplemented by the author’s 
own researches ; but its main contribution to 
Indian Ophiology lay in proposing a new classi- 
fication wdiich was readily accepted by many 


" Russell, P., An Accoimt o) Indian Serpents, collected 
on the Coast of Coromiutdcl. 2 Vols. London, 1796-1801 
(known to the reviewer through Malcolm A. Smith’s 
description). 

Smith, Malcolm A., Fauna of British India, 
Reptilia and Amphibia, 1931, 1 , 3. 

^ Op. cit., pp. 1-2. 

The reasoning is not very plausible. The country 
people of India are interested, for instance, in the Cobra, 
the Uromastix, the sacred Turtle of Jamuna, but none of 
these animals forms part of their dietary. 

Smith, Malcolm A., op. cit., p. 3. 

A- Giinther, A., The Reptiles of British India, pp. 444, 
26 pis., London (known to the reviewer through 
Boulanger’s description). 

Boulenger, G. A., Fatcna of British India, Reptilia 
and Batrackia, 1890, London, p. iv. 


subsequent workers (sometimes, with alterations) 
and lasted till the publication of Boulenger’s 
volume in 1890. 

As pointed out by Malcolm A. Smith, “ the 
term India .at that time was used in a much 
wider sense than it is to-day,” ’ and the area 
included by Gunther practically comprised all 
the Soutli-eastern Continental Asia. Amongst 
the earlier workers on Indian Herpetology, 
Gunther occupies a premier position, and it is 
with some regret tliat one notes the omission of 
an account of his life from the short, excellent 
biograpliical sketches of the “ best-known Indian 
and Indo-Oliinese herpetologists ” that Malcolm 
Smith gives us in the Introduction^^ to the First 
Volume of his Reptilia and Batrachia. 

Eight years after the publication of Gunther’s 
Monograph, Fayi*er (1872) made an extremely 
valuable contribution to Indian Ophiology in the 
form of a large-sized volume entitled The Thana- 
tophidia of Tndia^^^ and published by J. and A. 
Churchill, T.ondon. Tlie volume opened with 
four quotations from Shakespeare, was dedicated 
to the Right Hon. the Earl of Mayo, Viceroy and 
Governor-General of India, and contained .31 large 
plates, all but three of which were beautifully 
coloured and represented artistically the natural 
appearance of Indian venomous snakes. The last 
three (uncoloured) plates showed the method of 
handling a snake, the muscular apparatus for 
erecting fangs, the poison, glands, the head shields 
of a colubrin snake, diagrams of fangs, skull, etc. 

Fayrer’s aim was to make “reliable information 
on the Venomous Snakes of India” generally 
available and he modestly claimed that in his book 
“there is no pretension to novelty in the descrip- 
tion of the snakes.” He chiefly based his classi- 
fications and definitions on Giinther, or on other 
authors of repute, and the anatomical descriptions 
on those of Owen and Huxley, but he had “ care- 
fully verified their descriptions by comparison 
with, and by careful dissections of the snakes 
themselves”. Most of what he writes is authori- 
tative, and probably that is due to a “close obser- 
vation of the principal Indian forms of poisonous 
snakes during lifiN for a period of more than 
three years”. His main interest lay in the 
phy.siological action of snake venoms, and he per- 
formed 29 excellent series of scientific experiments 
on the influence of snalce poison on the loicer 
animals, and on the value of certain modes of treat- 
ment and reputed^ antidote.^ which, have not so 
far been surpassed. 

To say that Fayrer vras an influential man is 
putting the matter too mildly. He was Hono- 
rary Physician to the Queen, Surgeon-Major, 
H. M. Bengal Army, Professor of Surgery and 
Senior Surgeon in the Calcutta Medical (College 
and its Hospital, Fellow of the University of 
Calcutta, a President of the Asiatic Society of 
Bengal, f.r.s., f.r.s.e., and c.s.i. His position 
gave him many facilities in the way of Ophio- 
logical research that are denied to lesser men, 


Smith, Malcolm A., op. cit., p. 2. 

Smith, Malcolm A., op. cit., pp. 3-13. 

Fayrer, J., The Thanatophidia of India, being- a 
descriptioji of the Venomous S7iakes of the Indian Peninsula, 
with an Account of the Influence of their Poison on Life 
a7td a series of experiments, J. & A- Churchilfi London, 
1872. 

Fayrer, J., op. cit.. Section V, pp. 63-145. 
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and he not a person to forego opportunities. 
By having an oiricial circular sent round by the 
Inspector-Creneral to Dei^uty-Inspectors-General 
of Ilospitals, he collected an imposing array of 
cases of snake- bites with valuable data.^''=^ He 
addressed letters to the Secretaries or Political 
Agents of Bengal, North-West Provinces, Punjab, 
Oudh, Central Provinces, Central India, Raj- 
putana, and British Burmah, and collected 
statistics about deaths from snake-bites, which 
are really imposing.^ After a careful study of 
all the methods of treatment of snake-bite avail- 
able in his days, he gave in his book an excellent 
account of the subject, together with “ sugges- 
tions for the immediate treatment of persons 
bitten by venomous snakes”.-^ The Thana- 
tophidia ends with S appendices, the third of 
which contains an account of the use of snake- 
venom in Ayurveda (he., “by the Kabirajes of 
Bengal”), and the fourth with the four classes of 
snake-charmers found in Bengal. 

Besides this monumental work, Fayrer was a 
frequent contributor to the Procu dings of the 
Boyal Society on matters pertaining to Indian 
Ophiology, and it is interesting to note that he, 
in collaboration with Brunton, was the first to 
discover the antidotal power of permanganate 
of potash and chloride of gold in cases of snake- 
bites.-^ Some of his papers, originally published 
in 1873-1904. were collected together by Brunton 
and reprinted in the form of a book-- in 1909. 

Fayrer’s Thanatophidia^ though a first-rate 
contribution to Indian Ophiology, is unfortu- 
nately large, unwieldy and expensive, and thus 
it was felt necessary to issue a shorter work which 
might be treated as a hand-book by “ the busy 
officials of India” for the recognition of any of 
the poisonous snakes of this region. This w'as 
the occasion for a smaller volume by Ewart,-^ 
which contained 21 coloured plates of snakes 
borrowed from Fayrer, a short introductory 
chapter on “Symptoms and Treatment of Snake- 
Poisoning,” concise accounts of the more im- 
portant venomous snakes and a glossary at the 
end to help the layman to a meaning of the words 
used. 

In 1874, Nicholson published a small book on 
Indian Snakes,-^ wdiich — though not so imposing 
as Fayrer’s work — is full of valuable information 
and original observations. Nicljolson was a 
keen student of Indian Ophiology and loved to 
study the snakes and their ways as much in 
their natural surroundings as in a museum. He 


Fayrer, J-, op. cii.^ Section IV, pp. 42-B2, 

19 Fayrer, J.. op. cit.. Section II. pp. 30-36. 

20 Fayrer, op cit Section III, pp. 37-41. 

Brunton, T. Lauder and Joseph Fayrer, Note on the 

Effect of Various Siib.^tauce.^ in De stymying the Activity of 
Cob -a- Poison" { P roc. Roy. Soc.. 1878, 27, 465): 'Experi- 
??ients on a MelJiK d of Prez entin g Death from Snake Bite^ 
capalle of Cojmncai and Easy Practical .Application" 
P^o:. Roy. Soc. 1904, 73. 

-- ^'On the Poisoji of Venomous Snahe; and the Mct.hodi 
of Piez’enihig Death from their Bite." (Reprinted Papers 
by Joseph Fayrer, Lauder Brunton, and Leonard Rogers.) 
Macmillan, London, 1909. 

Ewart, Poisonou^z Snakes of India. (Year and place 
of publication not known.) 

Nicholson, Edward, Didian Snakes : An Elementary 
Treatise on Ophiology. Higginbotham & Co., Madras, 
1874 (Second Edition). 


started to give the readers a hand-book of Indian 
Snakes, and lie succeeded in producing a volume 
which is certainly true to the sub-title An Ele- 
mentary Treatise on Ophiology. Beginning with 
a short introduction assigning the proper place 
to Ophidia in the scheme of scientific classifica- 
tion, he proceeds to deal in the First Part of 
his book, with the anatomy of this group of 
animals. The skeleton, the mouth and teeth of 
harmless and venomous snakes, the internal 
organs, the senses and the integument are all 
treated concisely though clearly, much of the 
material probably having been derived from 
Owen and Schlegel. In the Second Part of his 
book, he classifies the Indian Ophidia, gives a 
Phylogenetic Tree based on his own studies, and 
describes the Indian forms carefully. The Third 
Part deals with the natural history of snakes 
and does much credit to Nicholson’s interest in 
Indian Ophiology. His chapters on “ The Snake 
at Liberty,” “The vSerpentarium,” “Schemes of 
Extermination,” and “Snake Mythology” are full 
of original matter, and some of them, at any 
rate, must have necessitated much thought and 
patient observation. It appears that not satis- 
fied merely with the study of preserved specimens, 
Nicholson used to keep live snakes with him and 
to observe them carefully, besides going out 
snake-hunting off and on. In the chapter on 
“Museum” he gives valuable inforniation for 
the preservation of specimens and other allied 
m.atters, and in that on “.Snake-Poison and 
Antidotes” he adds some information of his 
own to a survey of what was already known on 
this subject. 

One feels tempted to make an interesting 
quotation from Nicholson, partly because it 
forms really good advice and partly also because 
it gives us a clue to the mentality of this author. 
He says,-"' “From the eagerness of people to 
look for the marvellous in all that concerns 
snakes, the observations of non-scientific en- 
quirers are always open to suspicion. On this 
subject, the safe.st plan is to believe nothing that 
you hear, and only half what you see yourself, 
guarding carefully against the liability of your 
visual impressions being influenced by your 
expectations and p re-conceived ideas.” 

Two years after the publication of Nicholson’s 
work and twelve yea.rs after that of Gunther’s, 
another general work-*^ on the Reptiles of British 
India appeared with the object of meeting “a 

want which blocks the way to the general 

study of Herpetology in India, and to supply 
in an accessible and portable form such a con- 
densed description of our Indian Reptiles as may 
enable any one interested in the Fauna of his 
locality to acquaint himself with the B.eptiles 
he meets with.” Theobald’s Descriptive Cata- 
logue of the Reptiles of British India was based 
on Giinther’s work, but it excluded ‘ Hydrophidaj ’ 
and the ‘Batrachia’ from its scope, and restricted 
itself to British India alone. To a great extent, 
it was “virtually an abridgment of Gilnther’s, 
but with the numerous discoveries and observa- 
tions of Stoliezka, Beddome, Anderson, and of 
the author himself added to those of Gunther , 


Nicholson, EdwarJ, op. cit , p. 125. 

Theobald, William, Descriptive Catalogue of the 
Reptiles of British India, Thacker, Spink & Co., Calcutta, 
1876. 
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many additions by the latter having been made 
after the publication of his large work on Indian 
Reptiles,”-^ It contained descriptions of 225 
species of Ophidians, while Gunther’s Monograph 
— in siDite of the larger geographical region that 
it dealt with — had described only ISO species. 

Theobald’s book is deficient in illustrations, 
there being only two on page hi of the Appendix, 
and his descriptions do not aim to be exhaustive, 
but include, as be says, “only so much detail 

as will enable the student to specifically 

determine” any species. Following 4 pages of 
“Errata et Addenda,” the text concerns itself 
with systematic descriptions of the orders, fami- 
lies, genera and species of various reptiles, 126 
pages being devoted to the order Ophidia. A 
list of non-Indian species included in Gunther’s 
Monograph is given, as also an Index of the 
Genera and species of Indian Reptiles and a 
Rey for their identification. The book ends 
with an Appendix dealing with “the means of 
discriminating between poisonous and harmless 
snakes and the treatment of snake-bite.” 

Much work has been done on Indian Ophiology 
after Theobald, and thanks to the labours of Major 
Wall, we have now a better key for the distinction 
of venomous-^ from non- venomous snakes. Still, 
however, the following adduce by Theobald bears 
reiteration : “Perhaps, the simplest way of learn- 
ing^ what are poisonous snakes, would be to pass an 
hour or so in some museum where acquaintance 
might be made with the commoner or more 
deadly species.”-^ After all, both Boulenger’s^^ 
method of the examination of dentition and 
Colonel Wall’s of scrutinising the scales are 
applicable only to dead specimens and fail when 
the snake is fully alive and vigorous. Then 
it is only Theobald’s advice which might be of 
sortie use. We have to know the poisonous snakes 
individually in order to be able to pronounce 
judgment on live ones. 

Modern Period. 

The modern period in Indian Ophiological 
research begins with the publication of Boulenger’s 
volume on Reptilia and Batrachia'^^ in 1890. 
Boulenger was already famous for the labo- 
rious Catalogues^- of the Reptiles in the British 


Ho ulenger, G. A., Faitn.i of British India {Reptilia 
and' B-atrarhia), 1890, p. iv. 

Owing to M. Phisalix and Oaius’s vvoric, we now know 
t’nat almost all snakes are poisonous — to their legitimate 
prey, and so the word ‘ venomous ’ or ‘ poisonous ’ is now 
understood to mean ‘ poisonous to man or higher 
animals’. (See Prater, S, H., ^^Noi-poisonoic<; Snakes'* in 
Jtnr. Bom. NaC Hist. Soc., 1933, 36, 391-391. 

Theobald, William, r/V., p. ii (Appendix). 

3 0 Boulenger, G. A., Fauna of British India : Reptilia 
and Batrachia, 1890, p. 233 { Boulenger, however, is not 
the cliscoverer, but an exponent of this method). 

Boulenger, G. A., Fauna of Bridsh India : Reptilia 
and- BatJ-achia, London, (1890b 

Boulenger, G. A., Catalogue of the Chelonians^ 
Rynchosephalians. and C7'o:odil’s in the British Museutn 
{A'atzcra I History), 1889. Catalogue of the Lizards in the 
Briiish Afnseum {Natural History), Vols. I-III, 1885-7. 
Catalogue of the Batrachia Gradieniia s. Caudata and 
Batrachia Apoda in the Cdlection of the British Museum, 
2nd Edition, 1882. Catalogue of the Batrachia Saliezitia 
.(*. Ecaitdaia in the Collection of the British Museum 2nd 
Edition, London, 1882. 


Museum that he had prepared, and he had made 
his mark as a first-rate herpetologist. His volume 
on Indian Reptiles and Amphibians was readily 
accepted as a standard work, and although a num- 
ber of the species described by him have undergone 
changes in the light of further work, his book still 
forms tlie basis of taxonomy about these animals. 
He gave us a new classification for the Ophidia, 
a classification which is regarded by most Ophio- 
logists as “a logically-conceived system, by far 
the best hitherto proposed, and which has been 
implicitly followed by later workers. The pre- 
vious classification of the Ophidia was due to 
Gunther, and consisted essentially in the division 
of this Order into 21 families, arranged into 
four suborders : Hopoterodontes, Ooluhriformes, 
Colubriforynes veyieyiosi. Viper if oyuyyes. Boulenger, 
liowever, recognised only 9 families and assigned 
the rank of sub-families to several pre\dously 
called families. The section on Ophidia in his 
book contains descriptions of 264 species and 
occupies 200 images. 

Starting with, an extremely short introduction 
about the Ophidia (pp. 232-33), mainly concerned 
with the characteristic peculiarities of the order 
and with remarks upon the distinction between 
poisonous and non-poisonons snakes, the iDoison- 
glands and fangs, he gives a Synopsis of the 
Families, followed by systematic descriptions. 
The section on Ophidia is illustrated with 59 
carefully- drawn figures. As pointed out in the 
Preface, “the class! cation of the Snakes, which 
comprises nearly one half of the Reptilian species 
known to occur in India, is new, and all the 
descidptions of families, genera, and species have 
been prepared expressly for the present work. 
As there is no recent publication with a complete 
synonymy of the Ophidia, somewhat fuller refer- 
ences to the literature of the subject have been 
rendered necessary than in the other suborders 
of Reptiles and Batrachians.”^'^ 

Boulenger’s volume, apparently designed for 
the scientist, is written in such a compact and 
concise manner as not to be of much use for the 
layunan. His descriptions of species and genera 
are models of compression, and he does not 
explain the terms that he uses. The lengths 
mentioned in the description of the species are 
apparently the maximum that he f(.)und, and he 
notes the habitat of each species that he records. 

In 1891, Sclater published a List of Snakes in 
the Indian Musearn a book containing x -h 79 
pages and giving no descriptions of any species 
at all, but only details about the place and date 
of collection, the name of the collector, etc., oi the 
Ophidian specimens then in the Indian Museum. 
Fnder the name of each species is given the name 
of “the Author of the specific name and a refer- 
ence to the best description, not necessarily the 
original one, to which” the author had “been 
able to get access”. .Sclater adds 14 more species 
to those described by Boulenger, and gives a 
list of those species of snakes which were not in 
the Indian Museum. 

From 1895 to 1925, we find an indefatigable 


Snakes'*, Eucyclop.edia Britaiinica, 1911, 25, pp. 288 
ff. ( I fans Gadow). 

' Boulenger, G. A., Fauna of British India {Reptilia 
nzid Batrachia) , Preface by W. T. Blanford, p. iv. 

Sclater, W. -L., List of Snakes in the Indian 
Museum, Calcutta, 1891. 
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worker in the person of Colonel Frank Wall in 
the cause of Indian Ophiology. “He collected 
in all parts of the Indian Empire, and by his 
energy and enthusiasm stimulated others to 
make collections for him. For many years he 
has been the chief authority on Indian snakes. 
He visited in turn every museum in India and 
overhauled their collections. He was a prolific 
writer, and managed to combine admirably 
the scientific and popular sides of the subject. 
He was a constant contributor to the Journal of 
the Bombay Natural History Society, but wrote 
also for other Indian journals. The types of the 
numerous snakes described by him, together with 
many other specimens, are in the British Museum 
(Natural History); the rest of his collections are in 
the museums in India, principally in Bombay. 

It is beyond the scope of the present review to 
make a survey of even the more important con- 
tributions of Colonel Wall to Indian Ophiology, 
but we have selected three series of his, published 
in the Journal of Bombay Natural History Sod ty, 
for inclusion here. 

A Popular Treatise on the Coynmon Indian 
Snahes^'^ was published from 1905-1914, and 
ran into as many as 23 parts. It was copiously 
illustrated both with coloured plates and diagram- 
matic figures til rough out, and must have neces- 
sitated patient research and close observation 
on Indian snakes for many years. Unfortunately 
the Bombay Natural History Society has not 
so far published it as a separate book, in spite of 
the fact that there is a general demand for such 
work. 

The series begins with the intention of acquaint- 
ing the readers with the common snakes of India 
and it fulfils its purpose remarkably. As the 
author himself says, “there is no book on the 
subject written in popular language, and the 
few that show coloured plates are very expensive, 
while accuracy of detail seems to have been largely 
sacrificed for pictorial effect. . . . The descriptive 
parts of the best works are couched in terse and 
scientific language, and though excellently written 
by experts in museums the authors have had 
no facilities for observing the habits of creatures 
they only see in spirit on museum shelves. We 
must, therefore, rely upon those who actually 
come into contact with living snakes to supply 
such information. s Wall’s series supplies such 
information to a very great extent. 

The whole series is excellently written to evoke 
popular interest and within its scope, has not 
been surpassed up to the present time. WaU 
takes one species after another, and like an 
adept scientific snake-charmer, gives particulars 
about nomenclature (scientific, English and Verna- 
cular), dimensions, bodily configuration, colour, 
identification, haunts, disposition, food, breeding 
habits, and what not. One often wonders at the 
amount of knowledge he has garnered, and ad- 
mires his clear mode of expression. 

In 1906, appeared a much shorter series by 
Wall : The Poisonous Snakes of India and Hoio 


Smith, Malcolm A., op. cit., 1, pp. 12-13. 

Wall, Captain F., Popular Treatise on the 
Common Indian Snakes P {Jo 2 c.r. Bom. Nat. Hist* Soc., 1905, 
16, 533-554, (Part I); 1914, 23.206-215 (Final, 23 pt.) 
Jour. Bom. Nat. Hist. Soc., 1905, 16, 533. 


to .recoynise them and this series was later 
publi.shed in the form of a book‘d in 1908, with 
many alterations and changes. The book is an 
authoritative contribution to the subject and so 
far as we know, has already passed through 
4 editions. Wall prepared a key for the identi- 
fication of poisonous from non-poisonous snakes 
in ,1902, and the fact that the key met with much 
favour and was even circulated by the Inspector- 
General of Civil Hospitals in the Central Provinces, 
seems to have encouraged him to write this series. 

A third series'*- by Colonel Wall, entitled 
A Hand-list of the Snakes of the Indian Empire, 
was written for tlie field naturalist, and set out 
to enumerate all the species of Indian ophidians 
known at that time, besides giving such details 
as type, length, lepidosis, distribution, etc., in a 
concise manner. It serves as a good supplement 
to Boulenger’s work, and makes the taxonomic 
work of later years accessible to the reader. 

In 1914 was published a much less pretentious 
book by Cazaly,^^ only 60 octavo pages in extent 
and designed to help the layman to an identi- 
fication of the commoner snakes of India. The 
book is w^ritten in extremely simple language, 
does not claim to add. anything new in the form 
of facts, and relies for its information on Nichol- 
son’s Indian Snakes and Wall’s Poisonous Snakes, 
and for names on Boulenger’s Catalogue of Snakjs. 

In 1919, Roberts^’^ made a curious collection 
of the details of the reynedies that are employed 
by the native physicians of Ceylon and India ui 
the bites of snakes and other animals, and hi the 
stings of animals. Although we cannot support 
the use of these medicines as there is no scientific 
backing for them, we have been much interested 
in the book itself, and especially in the specimens 
of “magical spells given in it. 

D’Abreu’s The Snakes of Nagpur (1916 ),^<^ 
Wall’s The Snakes of Ceylon (1921),'*" and 
Prater’s The Syiakes of Boynhay Island, and 
Salsette ( 1926 ),^^ ^re all restricted in the geogra- 
phical area that they deal with, but are good in 
their own spheres. 


Wall, Capt. F., ^^The Poisonous Siiakes of India and 
Ho'dj to Recognise Themf* (Jo ir. Bomb. Nat. Hist. Soc., 
17, 51-71. 299-333). 

Wall, Col. F., The Pol ono.’is Terrestrial Snakes of 
our British Indian Dominions ( including Ceylon) and 
How to Recog Jiise them with Symptoms of Snake Poison- 
ing and T) eatmejiN '\Bomh Nat. Hist. Soc., Bombay, 1908 
(1st ed.); 1917 (3rd ed.) ; 1928 (4th ed.)] 

Wall, Capt. F., ''The Distinguishing Characteristics 
between Poisonous and Ncfi-Poimnous SJiakes'' {Jotir. 
Bomb. Nat. Hist. So:., 1902, 14, 93-102.) 

Wall, F., "A Ha7id-List of the S^iakes of the Indi ni 
Empird^ Uour. Bomb. Nat. Hist. So:., 1923-4, 29, 345-361. 
(Part 1) ; pp. 598-632 (Part II) ; pp. 864-878 (Part HI) ; 
1924-25, 30, pp. 12-24 (Part I V) ; pp. 242-252 ( Part V) ]. 

Cazaly, W, H., The CoJiimon Snakes of India a7id 
Burma aiui How to Recognise Them. Pioneer Press, 
Allahabad, 1914. This has only 11 figs. 

Roberts, Emmanuel, Native Remedies used in Snake 
Bites, etc., H. W. Cave & Co., Colombo, 1919. 

Roberts, Emmanuel, op. cit., p. ix. 

D’Abreu, E. A., The Snakes of Nagpur, Govern- 
ment Press, Nagpur, 1916. 

^7 Wall, Col. F., The Snakes of Ceylon, 1921. 

Prater, S. H., " The Snakes of Bofnbay Island and 
Salsette'^ [^Bomb. Nat. Hist. Soc., 1926]. 
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In 1923, Wall gave us an invaluable book on 
the Identification of Indian Snakes,^^ full of 
keys and synopses that have proved almost 
infallibly useful to the reviewer for the last 9 
years and represents a laborious research on the 
part of the author for very many years. Wall 
says> “In my early days in India when I began 
to take up the study of snakes I found it extremely 
difficult to find out the names of the commonest 
specimens I encountered. The books on the 
subject then available gave little, if any, help to 
one like myself a beginner. The keys given to 
assist the student were very unsatisfactory, being 
too scientific. Often indeed one had to investi- 
gate difficult points which called for skilled 
dissection, points concerning peculiarities in the 
dentition, or even the more difficult matter 
relating to jirocesses such as those of vertebra?. 
Very few men in India have the inclination or 
skill necessary to investigate such points, still 
fewer have leisure hours sufficient to undertake 
such a laborious and difficult task. In conse- 
quence many with a natural bent for biological 
research are deterred from taking up a subject 
which would provide endless interest, and plea- 
sure, especially to men who are often alone in 
camp, on tea and coffee plantations, or who have 
joined the Indian Forest and other services.”^® 
For such people and others, even for workers in 
museums. Wall offers the fruits of his labours 
in this book, and we are sure that an identifica- 
tion arrived at by his methods, if confirmed 
later by a reference to Boulenger’s work or some 
other standard volume, would be unimpeachable. 

Wall’s keys and synopses are based on a study 
(mostly statistical) of the scale characters of 
Indian ophidians, and as he himself points out, 
they have been assailed on the ground that 
they “are not natural ones, but what some 
reviewers of ” his “past work term ‘ unscientific 
The only drawback we find in them is, that they 
give no idea about Ophidian genera, and espe- 
cially in the case of such a family as Colubridrr, 
not only bring together forms that are believed 
to be much apart from each other, but also 
separate allied species from one another. In 
some cases the same species {e.ff., Coluber helena, 
Zctmenis arenarius, Naia tripudians, etc.) occu* 
pies two or more different positions in the same 
synopsis.'"^ Besides, in a chart like that for the 
genus Silyhura^- or Rhinophis,^^ too much stress 

Wall. Colonel F., I/ow to Id^itify the Snakes of 
h/dia {hLchiding Bitnna and Ceylon), 1923. 

Wall, op. cit., Preface. 

Wall, op. cit., pp. 23 38. 

Wall, op. cit., pp. 13-16. 

^53 Wall, cp. cii., p. 17. 


has apparently been laid on the relative pro- 
portions of the liead shields and little allowance 
made for the play of individual variations that 
one is apt to find so often in nature. 

In 1929, a rather large book appeared “from 
the pen of a layman,” Paresh Banerji,^^ whicli 
was not really a contribution to Indian Ophiology, 
but a sort of advertising campaign by the writer 
in favour of a specific (“Lexin”) that he claimed 
to have invented for snake poisoning. The 
book was, on the whole, w^ell iDublished and had 
several coloured plates of Indian snakes ; but 
unfortunately, a greater part of it was devoted 
to substantiating the ‘efficacy’ of the ‘supposed’ 
snake specific, and it contained as many as 1134 
reports of cases in which Lexin was said to have 
cured snake-bites. 

This brings us to the latest book published on 
the subject : that by Gharpurey (1935), which 
is a popular contribution to Indian Ophiology, 
and is written with the object of enabling laymen 
to distinguish poisonous from harmless snakes 
and of giving information about the common 
forms met with in India. The author claims an 
interest “in the subject for over 25 years, being- 
drawn to it mainly by the heavy mortality 
figures,” and he has drawn largely for his materials 
on such standard books as those by Wall, 
Payrer, Nicholson, etc. He modestly says, * that 
there is hardly anything original in this iDook,” 
but still he has made careful compilation of a 
huge amount of information about Indian snakes 
and he has presented his subject in a simple and 
lucid manner. 

Conclusion. 

In spite of much good work done on Indian 
Ophiology in the past, there is still a great deal 
of scope for further investigations in this subject, 
and it is hoped that more and more workers 
would take an active interest in it and add their 
contributions. True it is, that “systematic 
collecting has been carried out in nearly all 
parts of the Indian Empire, and, except in the 
more inaccessible mountam districts, the herpe- 
tological fauna of the country is now pretty well 
known.”^3 But “in the exact distribution of 
the species, in their individual variation, in 
habits, life-histories, in fact in bionomics gene- 
rally, a vast amount of investigation has still to 
be done,” although “for the mere collector in 
search of new species no great field remains. 


Banerji, Hani-bjo'z of Snike-blte, P. Banerji, 

Mihijam ( India ) , 1929. 

Smith, Malcolm A., Fauna of British India ; 
Reptilia and .4mphibia, 1931, 1, 1. 

Smith, Malcolm A., op. cit., p. 1. 
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Research Notes. 


Theory of Meromorphic Functions. 

Laiis Aulpors (‘'liber erine Metliode in der 
Theorie der Meromorplien fimktionen,” 
Corn. Pliy.~3Iatli., T. 8 , 10) has contributed 

a valuable paper on the introduction to the 
theory of meromorphic functions. After the 
fundamental contribution of Eolf ATevan- 
linna characterised by his first two funda- 
mental theorems, the introduction w^as simpli- 
fied in two directions. One was due to the 
Japanese workers headed by Shimuzu and 
the other was due to tlie Finnish school 
headed by Selberg and Frithiof Nevanlinna. 
Combining and crystallising all these methods 
the author has proved the chief properties of 
the characteristic function T(rj, and has 
deduced the second fundamental theorem of 


tsTevanlinna lull pages. The ideas underlying 
the contriljution are these : — First of ail 
m(r, a) is defined to be 



where /{.$:) is the meromorphic function and 
’ {a, b) denotes the straight-line distance 
betw^een the stereographic projections of a and 
b on a sphere of diameter unity touching the 
plane at the origin. (This is essentially the 
same as the earlier definition of Nevanlinna.) 
l^{r, is defined to be the same. hText by a 
simple differentiation and applying the 
principle of argument the independence of 
T(7% a) y/.r.t. a is deduced. There is no 
need to apply the Poisson- Jensen formula 
at all. hi ext taking p[a) to be any positive 

function such that (t p(a) dco(a) taken over 


the surface of tlic sphere 3 , he has sliowm 
in a single step that if 

m^(r) = (pm(rj a) p(a)dco(a) and N^(r) 

~ ^N(r,a) p(a]daj(a). 

then T(rj also. From this 

he has easily deduced the convexity of T(r) 
w.r.t. log r. This is extremely simple when 
we remember the fact that this is proved by 
hTevanlinna by making use of the properties 
of the Green’s function corresponding to a 
ring-region. The second fundamental theo- 
rem of i^evanlinna is obtained as a corollary 
of this result by taking a suitable density 
function p(a) ; 

Bog p(/j = c + 2 i Log jP— 


where c is a normalising constant and a is 
any number > 1. Some words are to be said 
with respect to the form of the theorem we 
obtain when we consider functions meromur- 
phic in the unit circle. Wc get 
<7 

Z m(r, a.) < 2T(rj- ]SA(r) + log T(r) 

+ ¥ log + 0 (1) 

except in a set of intervals such that 
r dr 

2 J — is finite, Ad being a constant 

l;(l - r/+e • 

Avhich can be made as near to unity as we 
like. This is much sharper than the corres- 
ponding theorem by Nevanlinna and others 
and in fact as sharx) as the result obtained 
by F. Nevanlinna by the use of suitable 
modular functions. 

The second fundamental theorem men- 
tioned here is not the proper — .Xevanlinna by 
applying his proper second fund.amental 
theorem in connection with his proof of 
Picard-Borel theorem. The proper theorem 
itself is applied by hTevanlinna to deduce 
further theorems, such as the theorems of 
unicity, etc. Probably these theorems can 
all he deduced directly by Ahlfors’s method, 
hut the x^roper theorem itself can be proved 
by Alilfors’s method as follows. Take 




CO 


1 


- log {/, } 


{/, 0}]-" 

where a > 1 and A: is the normalisation 
constant. After some further analysis it can 
he proved that 



CO 


< I log [A(r)] 


-f a log T(r) + 0 (1) 

where log A(r) = 0[log r + log T(r)] except 
in the exceptional intervals. It should also 
be mentioned that this is the sharpest form in 
which the theorem is put. In fact if we work 
out the values of the actual constants we get 
a much sharper form than that obtained 
recently by Shimuzu and others. 

K. V. I. 


Uniform Distribution of Points. 

Koksma (“ Ein mengen theoretischen Satz 
liber die Gleich-verteilung modulo Bins.,” 
Comp. Math., 2, Fasc. 2, pp. 250-258) has 
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recently contributed an interesting theorem 
coiieerning the uniform distribution of points 
0^^ — [d^^] the fractional part 

of He has proved that the distribution 
of such points is uniform in (0, 1) for almost 
all 0 > 1 excluding a set of points of 

measure zero utmost.) The most important 
tilicorem he proves in this connection is 
the following : — Let a and B be real numbers 
a >> ,5. Let /(^, d) be a real continuous 
fuiiotion of 0 in a < 0 < /3 for every +ve 
integral value of x. For every x-^=¥X2, let 
0) ™ /(.Ti, 0) — f(x2j 0) be a con- 
tinuously differentiable function of 0 (he., 
its diflerential derivate ebn' is rnonotomic and 
0. Let 


A 


N 


1 N Xi=l 

~ I] Z Max 


1 

_\4'e 


1 -1 

\i>'e K) ^)iJ 

and .ISTj, be a sequence such that UA-ti-j 

converges and 1. Then {f{n, d) } is 

uniformly distributed for almost all 0. The 
proof of this theorem is established by 
utilising Weyl’s criterion, viz., 

-T 1 0 with N CO. 

N 1 

From this the result follows as a particular 


case. 

K. Y. I. 


Creation of the Radio-Elements belonging to 
a New Radioactive Family. 
kSo far there were only three radioactive 
families known namely (1) the thorium 
series with atomic weights of the form 4n 
where n is an integer, (2) the radium series 
with mass numbers expressed by W ^ 
4n + 2 and (3) the actinium series with 
W=^4n-|-3. A series of the form W = 
An -|- 1 must consist of unstable elements 
since they do not occur normally in nature. 
Now I. Curie, H. von Alban Jr. and 
P. Preiswerk iJourn. de Physique, 1935, 6 , 
361) have artificially produced some ele- 
ments which they have definitely proved to 
belong to this family. Since Fermi has 
shoAvn that slow neutrons have a large 
probability of being captured, by a nucleus 
resulting in the formation of aii isotope 
having the mass number greater by one, 
they bombarded Thorium with'slow neutrons. 
The new element formed was expected to 
be ^-active and hence to prove its existence, 


the Thorium had to be carefully purified 
to remove the radiothorium associated with 
it. After addition of Ba and Pb and Bi and 
precipitation with H0SO4 and II2S respec- 
tively, I^a was added and the" Thorium 
precipitated with TT2O2. The hydroxide 
formed was converted into nitrate or chloride 
and dried before irradiation. The Thorium 
was placed in a hakelite case with a cello- 
phane covering since such a case was found 
to be free from activity when irradiated. 
The j8-activity was examined by means of a 
Geiger -Miiller counter of thin aluminium 
0 *2 mm. thick. The activity curves were 
analysed and showed products of 1 min., 
25 min. and 3-5hrs. periods. These were 
chemically separated and then the rex^etition 
of the analysis showed two new x^roducts of 
periods 2 ^5 min. (associated with the 25 min. 
product) and 12 min. When the irradiated 
thorium was precipitated with HoOo, the 
25 min. T)roduct came down with it showing 
that it is an isotope of Thorium. Addition 
of paraffin with consequent slowing down 
of the neutrons increased the yield of this 
product thus confirming the above view'. 

The 3 *5 hrs. product accompanied La 
in the chemical separation thus showing 
itself to be an isotope of actininm. The 
2 *5 min. product w^as showm to arise from a 
Thorium isotope and to be an isotope of prot- 
actinium and hence the conclusion was 
drawm that the 2 *5 min. x^i'oduct was pro- 
duced from the. 25 rain, product. The several 
results could be exThained on the basis of 
the following equations : 

2,5gTh + In == (25 min.) 

B 

2§gR (25 min.) ^ {2-5 min.) 

The production of the 1 min. product 
which was shown to be an isotope of radium 
was explained as follows ; 

2gSTh + in = -fgR (1 min.) + *He 

O 

2||R (1 inm.)’^-|'iE (3-5 hrs ) (isotope 
of actinium) 

The 12 min. product probably results 
from the process : 

= ggTh + Jw 

Thus the new radioactive family is probably 
developed thus : 

2 ggR 4 233JJ (25 min.) 4- 233IJ ( 0.5 

P a 

min.) -> 2^|R— > etc. 

A search for the origin of this family -UP 
in TJram'um minerals was how'ever without 
result. T. >S. S. 
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Electrets. 

Af EGUCHt p?rformed a remarkable^ experi- 
ment in 1925. A suitable wax was poured in 
tbe molten state into a condenser, a 
was applied, and tbe wax allowed to solidify 
Iler the electric stress. The resii t was a 
permanently electrified body, an “ fectret, 
which retained its charge constant over a 
T)eriod of more than a year. In a recent 
mper [Phil. Ma^., 1935, 20, 929) A Gemant 
tes carefully studied these highly interesting 
electrical analogues of permanent magnet-,, 
and finds that there are two possible kinds 
of charges, one having the opposite sign to 
the adjacent polarising electrode, of short 
duration, and caused by ionic space charges. 
The other has the same sign as the adjacent 
polarisins! electrode. It is caused by orienta- 
t^ion of 'dipole molecules leading to an 
oriented crystallisation and accompanied 
imder circumstances by a secondary piezo 
electric effect. This charge is the steady 
one, and is of great interest. Technical 
applications for such electrets can be found 
in the construction of electrometers and in 
a kind of electrostatic microphone. 

M A n- P A TT 


The Hammersten Effects. 

J. W. .McBain (J. Am. Chem. Sac., .1935, 57, 
3916) has cleared up miicii of the confusion 
that has arisen by calling different Pheno- 
menon -'Hammersten Effect”. Linderstorm- 
Lang conferred the name to the fact that 
the osmotic coefficient of the thymonucleates 
depends upon the size of the kation. Pauli 
and Valko and later others, included under 
this term the fact that in certain colloidal 
electrolytes the osmotic coefficient (obtained 
from freezing point lowering) is far less than 
that necessary to account for the hydrogen 
ion alone as measured by the electromotiye 
force. McBain classes the former as the 
genuine Hammersten Effect and ha.s put 
forth a new explanation of the same based 
on steric hindrance to close packing. The 
second phenomenon (the “ Hammersten 
Effect ” of Pauli) appears to he more funda- 
mental in view of the considerations of 
MeBain. The divergence between the freez- 
ing point and the electromotive force data 
finds a rational explanation on the basis 
that the activity coefficient of the hydrogen 
ion is about half of that of the chloride ion 
in the concentrated solutions of hydrochloric 
acid. This marks one of the very first steps 
in getting at the individual activity co- 


efficients of the ions without making any 
arbitrary assumptions . 

K. S. G.B. 

The Use of Ortho-para Hydrogen Conversion 
in the Detection of Free Radicah. 

The fact that paramagnetic substances can 
catalyse the ortho-para conversion of hydro- 
gen has been used for the first time in the 
detection of free radicals by W. West (J. Am, 
Chem. Soc., 1935, 57, 3 931). He finds 
definite indications of the production of 
paramagnetic free radicals on illummation 
of methyl iodide and acetone. On the otlior 
hand, propionyl iodide does not seem to 
give rise to free radicals under similar condi- 
tions. This is pointed out as a strong 
evidence in support of Horrish’s hypothesis 
of a difference in mechanism in tbe plioto- 
dissociation of aliphatic aldehydes and 
ketones. 

TC. S. G. B. 


Deuterium as an Indicator in the Study of 
Intermediary Metabolism. 

In a series of four papers published in the 
Journal of Biological Chemistry (1935, HI, 
163-192), Rudolf Sclimnheiner and D. 
Rittenherg have published tlie results of 
their work on intermediary metabolism, 
employing a very elegant and novel technicpio. 
The difficulty of following the course of 
transportation of normal physiological sub- 
stances in the body and their conversion into 
other substances has long been realised and 
very often laborious experiments have yielded 
uncertain results. While the use of syntlietic 
derivatives for following the metabolism of 
physiological substances has yielded interest- 
ing results, the method is open to the objec- 
tion that such derivatives are not natiini], 
and it is open to doubt whether they siieeess- 
fully imitate the physiological substances 
whose metabolism is under investigation. 
By rex)lacing one or more of the elements in 
the molecule of the substance, by tlicir 
respective isotopes, it is reasonable to expect 
that the chemical properties of the substance 
will not be greatly altered. Schceiiheiner and 
Rittenberg have employed this method and 
by replacing the hydrogen in the organic 
compound by its heavy isotope, deuterium, 
which is capable of being detected with a 
precision of 0 *001 per cent, they are enabled 
to follow tbe fate of such substances after 
administration to animals. The employment 
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of deuterium as an indicator opens out a 
new chapter in the study of metabolism. 

For a successful working of the method, 
the deuterium should be placed in the mole- 
cule in such a position that it is not inter- 
changeable with the hydrogen of water. It 
was, therefore, necessary to introduce deute- 
rium into carbon groupings by catalytic 
hydrogenation of unsaturated compounds. 
The aiDplieation of the method is, therefore, 
restricted to the substances containing stable 
hydrogen. “A substance like oxalic acid 
cannot be investigated as the two hydrogens 
in it are labile.” The method gives informa- 
tion only on processes in which the hydrogen 
(deuterinm) remains fixed at the carbon 
atom, but not on the fate of these carbon 
atoms to which deuterium is not attached. 
There may be a few other reactions which 
restrict the universal application of the 
method and further work will be necessary 
to understand such limitations. 

As a result of the experiments on mice 
fed from 2 to 10 days on a diet comprising 
20 ijer cent., 4 per cent, and 1 per cent, 
deuterium-containing fats, the authors con- 
clude that the largest part of the dietary fat, 
even wlien present in small quantities, is 
deposited in the fat tissues before it is 
utilised 

The application of the method to the 
investigation of the intermediary products 
in the general cholesterol metabolism has 
yielded very interesting results. Thus, choles- 
tenone is an intermediary substance in the 
sterol metabolism. It is probable that it is 
formed from the oxidation of cholesterol 
as a first step, and is then reduced to 
coprostanone. 

Further applications of the method will 
be awaited with interest. 

B. N. S. 


On the Biology of the Psyllidae (Homoptera), 
The work of E. U, Mathur {Indian Forest 
Records, 1935, Entomology Series, Yol. I, 
ETo. 2) on the biology of the Psyllidce, 
furnishes important details about the habits, 
life-history and economic value of a fanaily 
of insects that has long remained compara- 
tively untouched by Entomologists in India 
generally ; not only in economic (Forest) 
but in taxonomic entomology as weU, this 
work supplies a long-felt want, specially for 
investigators in forest Psyllid fauna all over 
India ; indeed these valuable notes will 
also guide economic entomologists in India, 


in their study of Psyllids, as affecting culti- 
vated crops of all kinds. 

B. K. M. 

Immature Stages of Indian Coleoptera 
(Scarabceoidea) and Eucnomidae, 

The studies of immature stages of Insects in 
general and of Coleoptera and Lepidoptera 
specially, cover a very large field and offer 
great scope. In insect classification, the 
custom has mostly always been to take into 
consideration the taxonomically valuable cha- 
racters of the imaginable stages, to the utter 
exclusion of the several important features of 
the larval or immature stages. This has not 
only rendered classification incomplete but 
has made the task of Coleopterists and 
Lepidopterists, in specific determinations 
based on characters of larval instars, doubly 
difficult, and well-nigh impossible. 

The descriptions of the immature stages 
of Scarabseoidea, particularly, are of vital 
interest to economic entomologists who have 
frequently to deal with the larval stages 
of Scarabiid, Melolonthid and Eutellid 
beetles ; considerable damage is caused to 
the roots of cultivated crops of all kinds by 
them and an exact knowledge of their 
important features largely facilitates not 
only correct determination but effective 
control. Entomologists all over India wel- 
come the valuable work of J. C. M. Gardner, 
{Indian Forest Records, 1935, Entomology 
Series, Yol. I, Nos. 1 and 4) on the imma- 
ture stages of Coleoptera. 

B. K. M. 


Asexual Reproduction in Tunicates. 

N. J. Berrill in his paper on the Asexual 
Eeproduction in the Tunicata [‘‘Studies in 
Tunicate Development,” FMl. Trans. Royal 
Society, London, (B), 1935, 225, No. 526] 
has described the nature of buddiug in 
twenty genera of ascidians ; eight of them 
are described for the first time, such as, 
Diazona, Tylobranchion, Morchellium, 
Euherdmania, Eudistoma, Archidistom.a, 
Pycnoclavella and Chonorostachys. He has 
noted that the majority of the forms possess 
a regular alternation of sexual and asexual 
phases which coincide more or less with 
summer and winter, but the onset of budding 
seems to be dependent more on the physiolo- 
gical condifions of tlie animals than on the 
change of environment. The budding re- 
sults in a tendency on the part of the zooid 
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to degcaerati?, the degeneration l'»3ing brought 
about by anfcolysis or regression in an antero- 
posterior direction, v,iiich is associated with 
the formation of yolk-laden trophocytes. 
The posterior extension of migration of the 
trophoc 7 /tes depends upon the presence or 
absence of the posterior-abdomen, enlarged 
ventral vessel and other similar factors. 
The medium of nutrition for the bud may be 
fluid where there is a physical continuity 
or by trophocytes in cases of physical iso- 
lation. During autolysis the tissues least 
specialised survive readily and the presence 
of at least one unspecialised cell is necessary 
to the development of a new individual, 
and buds are isolated from the parent by 
transverse constrictions and where a part of 
the old alimentary tube is present, the deve- 
lopment is only a case of regeneration, while, 
where it is absent it is only reorganisation 
of the contained tissues. The. author has 
contradicted the accepted view that the 
vascular septum of the ventral vessel has 
no connection whatever in embryonic deve- 
lopment with the pericardium of the adult 
and hence cannot be considered as extension 
of the epicardium into the ventral stolon. 
He points out that though it is assumed that 
the mode of budding is primitive, there have 
been two major trends in specialisation, the 
one culminating in Distaplia, Diplosoma and 
probably Thaliacea where the type of bud- 
ding is localised being epicardial and crrso- 
phageal, and the other through the posterior 
extension of zooids and buds to form Syno- 
icids, Olavelinids and possibly ending in 
Perophorid^e, and the budding in the Botryl- 
lidte and Polystylid.e is only a reacquisition 
of the faculty and not phyletically conti- 
nuous with any other type. 


Spermatogenesis of Man. 

J. B. Gatenby axd H. W. Beams have for 
the first time described the behaviour of the 
Cytoplasmic inclusions during Spermato- 
genesis in man {Quart. Joiirn. Micros. Sei., 
1935, 78 , Pt. .1, No. 309). While the 
general behaviour of the constituents prob- 
ably does not differ from that found in 
many other mammals, there are certain 
important variations which are pointed out 
by the authors. Three types of golgi 
apparatus can be distinguished that in the 
sertoli cells being filamentar while it is 
sub-spherical in the spermatocytes and 
semi-dispersed in the spermatogonia. Du- 
ring division, the golgi apparatus breaks up 


into a large number of very small bodies 
which show a tendency of grouping round 
the nucleus rather than round the asters. 
The mitochondria are granular throughout 
and probably do not differ from the 'mito- 
chondria in other mammals. The lole of 
the centriole appears interesting. The single 
centriole of the spermatid soon divides into 
two which move close to the cell -membrane. 
The flagellum arises from both of them and 
the distal one becoming larger, assumes a 
ring-shape. The whole apparatus moves 
close to the nucleus and the proximal 
centriole is eventually seen to attach to the 
nuclear membrane. The distal ring-shaped 
centriole moves a certain distance down the 
flagellum and marks the posterior end of 
the middle piece. The authors describe 
a neck granule in addition to the two centri- 
oles, embedded in the posterior part of the 
nucleus close to the imoximal centriole. 
They do not attach any relation between 
this body and the centrioles and tend to 
think it is a derivative of the nucleus. The 
golgi apparatus takes very little part in the 
formation of the acrosome, a single bead- 
like body develoxoing within the archo- 
plasmic area becoming attached to the 
nuclear membrane and giving rise to the 
acrosome. The rest of the golgi apparatus 
is discarded. A post-nuclear cap is de- 
scribed. The sperm head has a vacuole 
whose function is not determined with 
certainty. Crystals, of either rod, batonette 
or pointed shape are found in a number of 
cell-elements of the testis and are' prob- 
a.bly no more than reserve nutriment in 
the cells. 


The Cranial Morphology of Some Examples of 
Pelobatid^ (Anura). 

W. K. Parker described the gross structure 
of the skull of various anuran examples 
as early as 1881 and recently, however, the 
subject has received greater attention and 
has been studied by modern methods. In 
a paper in Anat. Anz. (Bd. 81, Nr. 4/6, 
S. 65-96) Mr. L. S. Eamaswami has described 
some aspects of the cranial morphology 
of the two pelobatid examples Scax)hiopus 
and Megophrys. The cranial anatomical 
features of these forms are compared with 
those of the ancestral group 'Tuopelmidse”. 
Further, it is pointed out that Megojohynae, 
v.rhich according to Noble occupies a basal 
position, anticipates some of the characters 
of the next group — tlie pelobatinse, of which 



1)eckmbb:r 1935] 


CURRENT SCIENCE 


Scapliiopus lias been studied. Moreover, 
Seaxdiiopus possesses certain exclusively indi- 
vi'liial characters. Thus the ITobeliau view- 
point, that in the order of evolution, Mego- 
plirynui occupies the lowest vdiile Soo- 


4oo 

glossinai the liigliest rungs, is ouestioned. 
The author suggests thatthc three sub-families 
Megoiohrynae, Pelobatimu and Sooglossinae arc 
rdl of equal rank and they have moved on 
parallel lines. 


The Atomic Nucleus. 


[Pi'or, lioi'n first explciincMl liow lie luitl chosen 
to talk ahout the nucleus altlioiigh liis main 
line o! worl; ^^’aa not niKdeai* stnicturo : tlie 
intiniate toncli with tlie ])ioneei‘s in nuclear 
Physics, Avhich lie had durlnu; liis stay at 
( *arnbi'i<l[ 4 ‘e, was influential in liis clioice. 
Incidentally he nd’erred the audience to liis 
new hook The J\*esile-^8 Universe with its novel 
illustrations which ])roduced the same impres- 
sion as a (dneniato^'raphie picture when tlie 
lea ves of the book were rapidly turned over. 

lecturer then ])roceeded to giv(?. a vei*y 
lively discourse on the discoveiy and investi- 
gation of atomic nuclei.] 
milM view tliat an atom consists of opposite 
ehurtric charges concentrated at a great 
distance from each other and not uniformly 
distributed bl iroiighout tlie atom was put for- 
wai’d by Itcnard in liis tlieory of dynamide.s, 
long befori' llntherford proposed the nuclear 
theory of the atom. Tlie idea behind the at- 
tempts to unravel the mystery of the nucleus 
was to ])ierce it by swift particles and thus gain 
a knowledge of its contents just as a closed 
meclianism has to be taken to pieces in order to 
lay bare its inner details. The discovery of 
Ihulioa.ctivity Jiad placed such swift projectiles 
in the hands of the physicist. The radioactive 
clernents like ITranium, Polonium and liadium 
(Ml lit three different kinds of i^adiation whicli 
wiM'e named a-, and y-rays, Tlie a-rays con- 
sist of helium atoms which have lost two electrons, 
11 le p-i^iarticles are swift electrons and the y-rays 
a.i*(‘ waves like X-rays but of higher frequency. 
It was natairal that Rutherford who had done 
important work in Radioactivity should study 
the effect of bombarding different substances by 
nutans of a-[)articies. It was also natural that 
on(‘. of the best means of studying the tracks 
of thc'se particles, viz., the Wilson cloud cliamber 
should have been inv(mtod in England which is 
famous for its fog. When a sudden expansion 
is caused to take place in a chamber saturated 
witli water vapour, the fall of t-emperature pro- 
duces supersaturation and the vapour will 
condense into drops wherever some dust or 
cluu'ged particles are present. Since the a- 
particles are heavy i^rojectiles .with high energy 
their path is tliickly studded with charged ions 
and droplets forming on these show the track of 
the a-particle as a thick straight line. Just as 
tlie projectiles from a lieavy gun spread swift 
destruction tliickly along their path while the 
bullets from pistols produce here and there a 
chance casuality and are also more easily turned 
from their course, the ^-particles in contrast 
to tlie a-rays, produce zig-zag tracks sparsely 
eoverod witli droplets. The y-rays, on the other 
hand, first produce electrons along their path 
and tlie tracks of the latter then show up the 
passage of the y-rays. 


The experiments of Rutlieiford on the scattering 
of a-particles showed that these particles were 
generally detected by small amounts, but now 
and then there occurs a very large deviation. 
Rutlierford saw that such a deviation was like 
the passage of a comet round the sun a.nd applying 
a similar calculation lie was able to deduce the 
distance to whicli the a-particle had approached 
the positively charged part of the atom in order 
to suffer such large deflections as were oliserved, 
and found the distances to be sub-atomic. 

The periodic system of tlie elements assigns to 
each element a number denoting its place in tlie 
table called the atomic number. This was now 
identified by .Mosely to be identical witli the 
positive charge on the nucleus. The simplest 
nucleus is that of liydrogen having unit charge 
and is called the protou. The otlier charges are 
multiples of these but the chemical atomic weights 
of the various atoms cire not exact multiples of the 
w'.'iglrb of a proton. The explanation was furnish- 
ed by the work of J. J. Thoinson on positive-ray 
parabolas and the refinement which Aston intro- 
duced by designing his niass-spectrograxjh. Tliis 
worksliowed that tlie masses of the different 
atoms were really integral multiples of that of 
the proton, thus reviving Prout’s hypotliesis. The 
cliemical atomic weiglits were shown to be 
different from integers because tlie chemical 
elements are mixtures of atoms of different 
mass but vitb the same cliarge. kSucIi atoms 
occupy the same place in the periodic table and 
are called isotopes. The separation of isotopes is 
very difficult ; but in the case of the most interest- 
in.g isotope, viz . the heavy isotope of hydrogen 
discovered by Ih-ey (for which he obtained the 
Xobel Prize) 'has been separated, with the help of 
its most important compound : heavy water. G. 
Hertz has also succeeded in sex^arating the isotopes 
of neon and of hydrogen by rexieated difinsion 
through a large number of porcelain vessels con- 
necteil to diffusion pumx^s. Prof. Born had seen 
his apparatus filling a large room and witnessed its 
working. 

Starting from the nuclear model of the atom, 
Bohr assumed that the electron, c.r/.. in tlie hydro- 
gen atom was revolving round the nucleus but it 
could do so only at definite distances from the 
centre so that its angular momentum changed fi ona 
one position to another by integral multiples of h — 
Planck’s constanr — and that the difference in the 
energy when an electron jumped from one orbit 
to another was radiated as a siiigle cxuantiim hv of 
frequency v. Bohr was thus able to explain 
Balmer’s formula for the lines of hydrogen and 
to deduce the constant occurring in it with great 
accuracy. He elaborated his theory furtlier by 
the correspondence consideration that in the limit, 
classical theory and quantum theory should lead 
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t- ! t J;.- .<a?jie result but there were a number of dif- 
iifulties whicli were only removed by the Quantum 
^dechanics of Heisenberg- and Schrodinger. Ac- 
cordiiiii- to this we no longer think of the electron 
as actuallv describing an orbit, but the orbits of 
the earlier theory with some modifications are the 
loci of tliemost }n-obable positions of the electron. 
The cpiantum mechanics was also very success- 
ful in explaining liow radioactive atoms send out 
(.[iiite bv chance a particle now and then, thougdi 
nobod v4-an predict whetlier a particular atom is 
going to explode now or a hundred years hence. 
The “explanation was offered by Gamow and by 
Gurney and Condon. The constituents of the 
nucleus have to overcome a large resistance due 
to their mutual attraction if they are to come out. 
According to classical ideas, they can never come 
out if tlieir energy is less than that required to 
overcome this opposition while actually tliose that 
come out are shown by experiment to hav^e an 
energw less than this." Taking the analogy of 
bodies within a crater -wall, w'e see that they can 
fall outside the crater only if originally they w^ere 
at a greater height. Hut if they w’ere waves a 
certaiD fraction of the waves would pass through, 
the wall as sound waves do, and if we assume the 
wall to ]>.?come thinner at the top, waves passing 
near the top would penetrate easier. In a similar- 
way th.e (juantum mechanics associates the par- 
ticles inside the nucleus with waves wiuch liave 
thinner barrier to pass through the larger of 
th.e energy particles and thus the fraction of 
these particles wiiicli comes out is the larger, the 
greater their energy. This is the explanation of 
the Geiger-Xuttairiaw in Radioacti\ity. 

Further progress in our knowiedga of the nucdeus 
came from tlie work of Rutherford w'ho bombai-ded 
Xitrogen with a-particles and showed that hydro- 
gen was given out. Recent improvements in tech- 
nique have enabled Cockroft and Walton and 
I.aw'rence to produce artificial missiles which 
disrupt a number of nuclei. Here again theoretical 
calculations by Gamow according to quantum 
mechanics showed first the possibility of breaking 
up the nucleus even with missiles having lower 
energ\' than the binding energy of the constituents 
of tlie nucleus, if the missile itself is caught by 
the nucleus. 

The discovery of neutrons i.-’.. uncharged parti- 
cles of the same mass as the hydrogen nucleus 
(proton) by Curie and Joliot and Chadwick cleared 
up a number of difficulties associated with the 
previous assumption that nuclei consist of protons 
and electrons. These neutrons do not produce 
tracks in a cloud chamber and they cannot be 
stopped by large thicknes.ses of such hesLvy metals 
as lead. But peculiarly enough they are absorbed 
by light substances rich in protons such as paraffin, 
and the protons w'hich they dislodge can then be 
studied by mean? of their tracks and yield informa- 


tion about the neutrons. I leisenberg has develo])- 
ed a general theory of nuclei assuming them to 
contain only protons and neutrons and ji.ssuuiiiig a 
general expression for their interaction. Further 
advance is to be sougiit in a satisfactory tlieory of 
S-decay. In course of trying to explain the fad 
that in ^-decay electrons of all energies are sent 
out and not merely discontinuous groups, Pauli 
suggested that along with, the electrons iincltargod 
particles of very small mass called noiit rinos air 
emitted along with the electrons, and hhu-mi lias 
developed this theory to a large extent, interest* 
ing experiments have been made at (himbridgc 
bo detect these neutrinos. Tliey^ may ])Ossibly 
be capable of penetrating miles of lead. 

Another discovery foreshadowed by the<.>ry is 
that of the positron. Dirac liad proi)Ounded a 
theory of the electron which showed that positive 
particles of similar mass should exist. ICxaminiii^- 
the “ show^ers ” of particles produced by Cosmic 
radiations, by means of a Wilson chamber placetl 
in a magnetic held, ..\nderson detected electron 
tracks curved in opposite w^ays. By placing a sheet; 
of lead across the chamber and finding on which 
side the energy decreased resulting in greatei 
curvature of the path, lie was able to denionstratu 
that the particles producing both classes of tracks 
were moving in the same direction and therefore 
opposite curvature indicated opposite cliarge. This 
proved the existence of positrons and also slunvod 
that a y-ray produces an electron-positron pair. 
Thus matter has been created out of i-arlia,tioii 
as definitely proved later by Curie and Joliot. 
The reverse of this, namely, the annihilation of 
an electron-positron pair resulting in high fre- 
quency y-radiation has also been observed. 

Lastly must be mentioned the discovery of 
artificial radioactivity by Curie and Joliot, foj- 
which they have recently obtained the Nobel 
Prize. These observations give fresh information 
about the stability of the nuclei. But just nt 
the present moment the definite structni-e of the 
nucleus is not yet known and much further 
progress will have to be made before tlui ques- 
tion is finally settled. We must find an explana- 
tion, for example, for the spins of nuclei, the 
spin being an important property in itself, but of 
special interest to the audience owing to tlie fact 
that Prof. A^enkatesachar and his collahoratoi-s 
w^ere engaged in its investigation. Fuither the 
magnetic moments of nuclei have to be inter- 
preted in terms of the moments of the neutj'on 
and the proton ; the latter has been cxporinient- 
ally found by Stern to be 2.5/1840 Bohr Magne- 
tons. However, said Prof. Born, this i)rogress 
may be achieved in a short time, and with this 
expression of hope, he concluded Ids most in- 
teresting address which had kept a mixed 
audience of students and scientists spell-bouiul 
throughout the hour elapsed during its delivery. 
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Properties, Characteristics and Uses of Stainless Steel.* 


*T^HE investigations on this impovtaht develop- 
niont of metallurgy during the last 25 
years, and particularly after the war, have resulted 
in many brands of stainless steel, called by several 
names. It is, therefore, not surprising that Mr. 
Main should have found it difficult to give a single 
definition for stainless steels. The two varieties 
of this class of steel dealt with by the lecturer 
are really typical of this class. Now that there 
are several makes of almost the same kind of 
product, having practically the same chemical 
composition, it would perhaps be misleading to 
classify all of tliem under the same category. 
Tt would be better to name them by the chief 
cfiaracberlstics wiiich they possess such as acid- 
resisting, rust-free, heat-resisting, etc. 

The chief characteristics of plain chromium 
steels largely used in the manufacture of cutlery 
have been dealt with in detail and attention* is 
drawn to the prevailing belief that ordinary 
cai'hon steel gives greater hardness to the cutlery 
and retains "it better than the stainless type. 
If stainless steel cutlery has to maintain the same 
reputcvtion as plain carbon steel product and still 
be competitive with it, it would serve no practical 
purpose to improve hardness by adding other 
valuable elements and thus adding to the cost. 
It is a point for investigation if carbon itself 
could not be increased beyond the present limit 
of 0 . 35 per cent, keeping the chromium 
content round about 14 per cent. It is of course 
practically impossible to handle a product like 
the above with oiir present methods of heat 
treatment and new methods of svorking will have 
to be developed. This would incidentally help a 
lai'ger iise of the cheaper grades of high -carbon 
ferro- chrome. 

There is no doubt that for decorative and 
household use the famous ‘T8-8” variety is 
best suited. Here again the presence of a 
la]’ge quantity of nickel is making the product 
very expensive. The question whether an 
improved technique for the manufacture of 
stainless irons could be developed so that a 
clieaper substitute may he made available for 
the chrome-nickel type of stainJ.ess steel, deserves 
investigation. 

Considerable work is at present being -done in 
important Institutes of research with a view to 
determine the relative merits of different metals 
and alloys for containing foodstuffs. The 
author’s statement that there is not the slightest 
fear of food contamination and consequent 
poisoning, in stainless steel vessels and that 
there is no anxiety on this score is very assuring. 

The use of stainless steels in the chemical 
industries is perhaps much more extensive than 
in other fields. Almost all the important indus- 
tries use this material in greater or smaller degree, 
and it is believed that the high initial cost paid 
for the stainless steel equipment is more than 
comi)ensated by the saving due to absence of 
frequent repairs and renewals. It is hoped 
that in course of time some modified form of 
chrome-nickel stainless steel will he evolved 
which would, resist the action of the two impor- 


* '‘Properties, Characteristics and Uses of Stainless 
Steel,” Lecture by S. A. Main, B.Sc., F.I.P., Royal 
Society of Arts, 1935, 83, 672. 


tant acids, 'viz., sulphuric and hydrochloric, which 
easily attack the present brands of stainless 
steel. 

In the field of mechanical engineering the use 
of plain chromium steels is becoming more and 
more common. Most of the high pressure steam 
turbines have blades made of a special type of 
chromium-nicker steel. Pumj) impellers and 
parts of automobiles and aeroplanes are made 
of stainless steel. Tlie stainless steel train 
referred to by the author is of special interest 
since the deterioration on ordinary steel trains 
due to corrosion is stated, to be on the increase. 
Apart from the decrease in weight of the carriages, 
the absence of annual cleaning and painting and 
complete renewal perhaps once in about 12-15 
years should make it worth while to take up a 
thorough investigation of the overall relative 
merits of the two types of rolling stock at least 
for fast express trains. 

A reference is made to a series of new cheap 
alloy steels which resist corrosion better than 
the plain carbon steels, cliieHy copper and copper 
chromium steels. But it is doubtful if any 
reasonably cheap steel could be produced which 
would be rust-free and at the same time capable 
of being rolled into the numerous sections used 
in structural Engineering. 

A brief reference has been made to the manu- 
facture of stainless steels, and the several mani- 
pulative processes required for finishing them. 
A passing mention may be made here of the 
new direct processes for manufacturing stainless 
steel. Tt is true that several of the present 
patents cannot be strictly called commercially 
successful, but one or two processes especially 
Wild’s process, seems full of promise. The 
mechanical working of steel after the ingest stage 
has been receiving considerable attention and any 
improvement in the mechanical equipment 
handling this type of steel with a view to minimise 
rejections should be welcome. Aftei* all the 
demand for this type of special x^i'oduct is largely 
guided by the price at wliich it can be sold, and 
attempts must therefore be made in the direction 
of cheapening the cost of production during 
the several stages of manufacture. 

The theory of protective film produced naturally 
on the steel, advanced by the author, is full 
of interest. The popular impression of stainless 
steels was that the stainless character is in the 
substance itself rather than due to any protective 
coating on tlie outside. T]je claim put forward 
by the manufacturers of stainless steel products 
that these products are superior to those having 
special coatings of chromium or nickel was 
largely based on this belief. 

The several xDractical details given by the autho.v 
in relation to cutlery steel, temper colours and 
the non-magnetic character of nickel .steel, and 
the precautions that should be observed in working 
them should be very useful to the user of this 
class of steels. Reference to the recently dis- 
covered defect of intergranular corrosion when 
fabricating stainless steels and the special methods 
of overcoming it is also of practical value. 

The future of stainless steel depends largely 
on the extent to which ib can compete wibh its 
likely rivals in chemical industries and household 
utensils, these rivals being brass, bronze and 
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cduniiniinii. Tiio next step in the develoi:)nient 
of tills class of steels sliould tliercfore be mainly 
in the direction of cheapening’ the cost of produc.- 
tion. Onr‘ method is to perfect the sevcnal 
practical details connected with the direct 
processes referred to above. Tliese processes 
will involve the i;se of lower grades of clirome 
ore. thus conserving the riclier clironiium resources 
of the world for only higlily specialised products^. 
Just as tlie iron ores containing round about 30-35 


l)er cent, of iron we.ro oonslderod 50 yeai\s ago as 
being quite uneconomical for convei-sioti into 
iron, while now the saano class of ore is largely 
used in blast furnaces in hliighind <aiid on the 
(■ontinent, similarly tlie devidopnumt of suitable 
methods for economical utilisation of large 
deposits of low grade clironu' oi't's should pinve of 
considerable help. 

D. V. KuisEiNA Kao. 


Science Notes. 


A Xote on the Snpoyemn from ^f^oapnuts. — Or. 
S. V. Shah, Rajaram College, Kolhapur, writes 
under date Ibth November. 1935 : “‘On referring 
to literature one rinds that work on this sapogenin 
was begun by Winterstein and co-Avorkers 
(PToppe-SeAier’s Zeit. Physiol. Cheni.. 1911, 75, 
1*27 ; Heh\ Chim. Acta. 1919. 2, 198). But more 
recentiv A. Jacobs took up the same Avork 
{./. Biol. Chon., 1925, 63, 021 ; 64, 379). 

“ According to Winterstein the sapogenin is a 
neutral optically inactlAx* product haA'ing the 
molecular rormula C,.T-Io.O.;, molecular AA’eiglit 
280, and melting point 319-320°. Jacobs 
described it to be dextro-rotatory [(a)i). 81°; 

/=1.001j in pyridine] and acidic in nature as it 
yields a sodium salt, and to have the molecular 
forinula He thus found it to be exactly 

identical with liederagenin of Vander Haar {Ber., 
1921. 54, 31-12). For a moment one could argue 
that Winterstein 's product Avas impure and as 
suspected by him Avas a mixture and the reduced 
optical activity Avas not observed in dilute solu- 
tion. 

““Fuitlier on treatment AA'ith concentrated nitric 
acid. AViiiterstein obtained from the sapogenin 
1 : o-dinitro- and 1 : 8-dinitro-naphthalenes. This 
appears moie in support of Winterstein’s than 
Jacobs' formula, as the remoA’al of 21 carbon 
atoms from tlie molecule by nitric acid is rather 
unexpected. \Aindaus and Sliah. Windaus and 
Linse’-t \ZAf. PsujsioL Cheni.. 192b, 151, 8b : 
192o. 147. 275) could not remoA'e by this method 
moie than five carbon atoms from oxydigitogenic. 
digitogenie and gitogenic acids. On the other 
iiand, a degradation by eight carbon atoms (from 
IS to itr accepting IMnlerstein's formula appears 
more probable alsc) according to recent Avork. 
Tschesehe [FJer.. 1 9.35. 1393. 1412) has shown that 
the skeletons of digntogenin gitogenin and tigo- 
genin ha\'e a side chain of eight carbon atom.s in 
addition to four h ydrogena.ted rings. In the case 
of these gviiins it is this .side-chain which is .at- 
tacked by nitric acid witli tlie removal of five 
carbon atoujs. By aiial<-»gy, it is more probable^ 
that, in the case iJ' tlie soapnut sapogenin, 
tdiiht cai'lii 111 atcmis would be renios'ed by nitric 
acid :nsh-ad cl twenty-one carbon atoms thus 
sutsportiii- more the l\'in ten-stein's than Jacobs’ 
hji'iniila the sapocenin.'’ 

-4a Iron Horse froni the Central Provinces . — 
Among the exhibits that^ were shown and com- 
liiented upon at tlie ordinary monthly meeting* 
of the A-siatic Society of Bengal, held on AIonda\^ 
the 2nd December, Avas an iron horse. This exhibit 
which was shoAvn by Sir Lewis Fermor was 


obtained some 32 yeat‘S ago fi-om tlie top ofa 
hill of manganese-ore in the ( -hliindwai'a district. 
The manganese-ore cropped out in largx black 
masses, Avhich in one place ha,d been <laubt‘(l 
Avith red paint and treated as a villa,g(^ god. 
I wing about Avere a number of clay Iiorses and 
an iron one. This hill has since been AA'orked as 
a manganese ?nine, and is now represented liy 
a large hole in the ground. 

The intere.st of this specimen is perliaps tlii'cc- 
fold. In the fii’st place it has been e.xi)().sed to 
the moist air of Calcutta for over 31 yea.rs, A^ ith- 
out any appearance of rust, from AAdiieh on(‘ 
can deduce that it is made of very pui-e ii-on, as 
in the case of the iron. i)illar at Delhi. Its agi', 
of course, is unknoAA’n. 

The second point of interest is that it must be 
regarded as an example of |)rimitiAu* art. It is 
made mainly from tlii*ee pieces of iron — one 
piece forming the head, the body and the tail, 
another piece the front pair of legs, and a third 
piece the liind pair. The Avay in Avhicli the ])ah‘s 
of legs are bent oA^er the body v>i’ovides a rc* pre- 
sentation of a saddle. In addition, tliere are 
tAAm extra small pjieces of iron Avoided on (f> forni 
the ears. Two touches of Aau'milion on the h(‘ad 
suggest the eyes. The horse is so (;onstruct<ul as 
to be unstable Avhen standing on its four feet, 
but to be .stable standing,' on a, til pod consi.sting of 
its hind legs and tail. 11- is a. litth: ovuu* 7 jnehes 
long, and is in conse(( Lienee le.s.s than oiuh liand 
high 

1 haA*e .shoAAm this hoi*s(‘ on occasion to many 
people, and no one appears to luiA'e seen a .simihiV 
horse before, but— and this is tlu^ thin I iioiiit of 
interes!’ — it has been sngge.sted to im* tliat if 
should be comx^ared Avitli tlie horses that air 
offered to the Southern Indian a* illage deity known 
as lyenar — a beneficent male deity, aaIio is 
regarded as the village Avatchman and ai’}ios(' 
duty is to patrol the Aullagc^. and fiohls at niglit. 
If this .suggestion is cori'cu.-t, it is a-n indication of 
the extension of this So\ith Indian deity as far 
north as the Ohhindwara district in the"('entral 
ProAunces. An account of ly nar is given iii 
Bishop Whitehead’s “Village Gods of Southern 
India”. The.se Aullage gods, according to Bishop 
Whitehead, date from before the Ai-yan inAuision 
and must be regarded as DraAudian deitie.s. The 
Gonds of the Central ProAdnees are, of cour.se, 
DraAddians, and it is not, therefore, surprising 
that worship of this deity lyenar may liav'e 
extended to the Central PfoAdnees. I Avas not, 
how’ever, gn^en any name for the deity, and luive 
no knowledge whether there is any local name for 
lyenar in the Central Provinces.” 
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The Food of ‘ Pehing Man'. — An answer to the 
iiiteresting question ‘'what constituted the food 
of the earliest man-like animals ? ” has bv^en 
provided by the painstaking excavations of the 
bone-bearing masses of breccia conducted by the 
inei-nbers of the National Geological Survey of 
Ghina. Tlie living quarters of the Peking man, 
Finanthro'jius petingensis, dating back to the 
beginning of Pleistacene or Ice Age, have been 
i*ecently unearthed, in which are found, in addi- 
tion to the skulls and human teeth of the oldest 
inhabitants, stone implements, liearths and un- 
eaten fragments of food. These afford evidence 
regarding the dietary habits of the early man 
(c/., ‘'The food of Peking man,” News Service 
BuPeiin^ Carnegie Instituie of Washingtoii, 1935. 
3, No. 25). Crudely fashioned flakes of quartz 
served to cut and scrape. Several feet of ashes 
piled against the walls of the cave show’ that the 
£‘arly man knew’- the use of fire. In the ashes 
have been discovered bits of incompletely burnt 
wood and abundant fragments of charred bones. 
The Peking man must have used game animals 
for his food. Thousands of fragments of shells 
of hackberry seeds occurring in the breccia, consti- 
tute the earliest record of the use of plant food by 
the prehistoric man. These berries were perhaps 
used to flavour the meat, as is being done by the 
natives of the South-^'\’'est of Armenia to this day. 

have thus a good record of the feeding habits 
of the Peking man preserved through the ob- 
scuiity of over a million years. 

•-is 5l: 

Timher Research. (His Majesty’s Stationery 
OfTlce, Price Is. Qd.). — The Report of the Forest 
Products Research Board for the Year 1934 
gives an account of the progress made during 
the year in the investigation of the many and 
varied problems concerned with the efficient 
utilisation of timber. The w^ork covers a wide 
Held and involves the study of the physical, 
mechanical and seasoning properties and the w^ork- 
ing qualities of timbers, and the control of fungal 
and insect pests. The Report cannot fail to 
inte]‘Gst those concerned with the handling and 
use of timber, research into which means large 
economies to the timber-using industries and 
lorofessions. 

5 |; -Ai 

Indian Central Cotton Committee, November 
PJ35. — (1) Deveilopment of Cotton Cultiva- 
tion: IN Sind : — Botanical Worh\ — Replicated 
field-scale trials of the improved Sind American 
types 289 F-1, now^ known as ‘Sind Sudhar’ 
cotton, 285 P-2 and 4F-98, together with the 
improved deslii type 27 W.N. w^ere conducted 
both at Sakrand and at the Government Seed 
Farm, Mirpurkhas. Progress was made in the 
selection work with Punjab- American cottons 
and more extensive trials with a new and pro- 
mising strain namely 280 F-20 were conducted 
at Mirpurkhas. African cotton types A 12 and 
XT 4, were obtained and similarly tested. Bulk 
samples of imported XTganda, Morad (Egyptian) 
and Sudan cottons are also being studied by the 
staff of the Botanical Section and put to further 
tests. Physiological Investigations. — The study 
of factors responsible for ‘red leaf’ blight on 
American and Egyptian cottons growm in Sind 
•with the object of obtaining information regard- 
ing the possibility of control of this disease, 
or^ the breeding of resistant types has been con- 


tinued. The Indian Central Cotton Committee 
in conjunction with the Imperial Council of 
Agricultural Researcli, made a grant of Rs. IB, 930 
in January 1933, for a period of three and a half 
years for an enquiry into the cost of production 
of cotton and sugarcane with their rotating crops 
in Sind. Sind Cotton Extension Scheme. — The 
activities covered by this scheme, financed by 
the Indian Central Cotton Committee are being- 
pursued in two Sections, one in the Left Bank 
areas and the other in the Right Bank areas of 
the River Indus. In the Left Bank Section, 
tests carried on with regard to the respective 
yields and suitability for extension of different 
varieties of cotton, in Tliar Parkar, Nawabsbah 
and Hyderabad Districts have demonstrated the 
high yielding capacity of 289 F-1, 4 F-98 and 
{Beshi) '21 W. N. Plots for the cultivation of 
these va-rieties were laid dowm at three centres 
and the best methods of growing them w^ere 
showm to the cultivators. In the Right Bank 
Section — hitherto a non-cotton growing area — 
the work on thirty-five demonstration plots in 
theDadu, Larkhana and Sukkar Districts, brought 
promising results from the growing of 4 F-98, 
1500 acres were cultivated under cotton in 
Kharif season of 1933 and there was every indi- 
cation of a further extension of cotton cultivation 
in this area. Seed of improved varieties of 
cotton sufficient for the cultivation of 4,000 acres 
w’as distributed and intensive propaganda w^as 
conducted in the districts to induce Zamindars 
to take up cotton cultivation. 

During the year 1935-36 the cotton area on 
the Right Bank is over 16,000 acres wfliich is 
about four times of w’hat it w’as in the previous 
year. 

The interesting point during the year has 
been that the area has been mostly under the 
American variety and the deshi has been 
eliminated from the tract. 

(2) Fibre-Maturity in Relations to Fibre 
AND A^'arn Characteristics of Initan Cottons : 
The exact relationships between the maturity 
count of cotton and its fibre properties on the 
one hand and the number of knotted and tangled 
fibres, teclinically known as ‘ neps ’ in the yarn, 
on the other, have been investigated by Dr. 
Nazir Ahmad and Mr. Amar Nath Gulati. The 
results show’-ed that the variety knowm as C.A. 9 
tops the list, liaving over SO per cent, of fibres 
fully mature, w’hile in Ooghari E. 2, which comes 
at the bottom of the list, only 14 per cent, of 
mature fibres were observed. It w’as also found 
that cottons like Mollisoni produced practically 
‘nep’ free yarns while type 413 contained as 
many as 19 ‘nexus’ ]Der yard and could only be 
described as exceedingly neppy. The investi- 
gators then proceeded to study the influence of 
such factors'as season, locality of growhh, heredity, 
etc., on the degree of fibre maturity of a cotton 
and the relationship of the latter with fibre 
properties and yarn characteristics. 

As a result of these investigations it is con- 
cluded that {a) Mature fibres are on the whole 
stronger than either half-mature or immature 
fibres, (b) Percentage of immature hairs in a 
cotton has an important bearing on the forma- 
tion of ‘neps’ in yarns and cotton comprising 
a high x^ercentage of immature hairs are likely 
to give rise to yarns containing proportion- 
ately large number of ‘neps’. (c) There is no 
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significant- relation between maturity and stai:)le 
longtln but detailed analysis showed that a 
majority of short stapled cotton possessed high 
percentages ot mature fibres while a majority 
of comparatively long stapled cottons are charac- 
terised by low percentages of mature hairs. 
(cl) On a detailed analysis it was found that in 
medium and long stapled cottons higher fibre- 
maturity was usually associated with better 
spinning ^performance, while in short stapled 
cottons the I'everse was the case. 

These results are embodied in Bulletin No. 20, 
issued by the Technological Laboratory of the 
Indian Central Cotton Committee (Price as. S). 
The Bulletin describes the technical details of 
the tests employed in the investigation and is 
illustrated with charts and interesting iphoto- 
micrographs. 

:i: 

Oxlcldiion and Scaling of Heated Solid 3Ietals. 
(His Majesty’s Stationery Office. Price 2s. ikl. 
net). — This volume issued by the Department of 
Scientific and Industrial Research contains a full 
critical review by acknowledged experts of the 
recent work on oxidation and scaling of heated 
solid metals summarising existing information and 
drawing attention to problems requiring further 
research. It is mainly concerned vith the 
mechanism and rate of oxidation and properties 
of oxide layers, but it also contains sections 
describing the practical effects of oxidation and 
scaling and the methods of prevention to be 
emiDloyed. 

:!t 

Neiv Applications for Superphosphate . — The 
Research Institute for Fertilisers and Insectifungi- 
cides has recently established that double super- 
phosphate from apatite and thermic phosphoric 
acid with a total coiitent of 50*17 per cent, of 
phosphoric acid gives positive results when used 
for the dry treatment of millet and wheat seed 
against smut. 8ix grams of superphosphate per 
kg. of seed proved sufficient. Field experiments 
have shown that millet and wheat seeds treated 
in this way did not suffer from smut, whereas on 
the check plots sown from untreated seeds the 
smut infestation was as much as 30 per cent. 
The germination rate of wheat was somewhat 
reduced, whereas millet retained its germination 
rate . — {Industrial and Eng. Chem.^ 1935, 13. 
400.) 

:i: « 

Harrison's Chronometers at the Science Museum. 
— The Science Museum, South Kensington, has 
recently acquired on loan, by courtesy of the 
Admiralty, all four of the pioneer marine time- 
keepers made by John Harrison between 1729 and 
1759. M'ith these instruments Harrison was the 
first to show that it was possible to construct a 
IDortable time-keeper which would keep sufficiently 
accurate time at sea to be of use in determining 
a vessel’s longitude, and thus solved the problem 
of “finding the longitude”, which had baffled 
men of science and inventors for over 200 years. 
Harrison’s instruments were the first baiance- 
wheel time-keepers to embody any Idnd of compen- 
sation for the effects of change of temperature. 
In all his four instruments compensation is 
provided by varying the effective length of the 
■balance-spring, the mechanical details varying 
in the different individuals. The first three 
time-keepers are large clocks each w^eighing over 


50 lbs., but the fourth is much smaller, being 
in the form of a large watch a little above 5 ins. 
in diameter. The third and fourth instruments, in 
particular, are of great complexity and were 
obsolete even in Harrison’s life-time, for after 
he had shown the possibility of constructing an 
accurate marine time-keeper otlier makers were 
able to devise simpler means of achieving the 
.same ends. All four of Harrison’s instruments 
have been cleaned, repaired and put into wrnking 
order by Lt. -Commander R. T. (ioukl, and they 
are now on exhibition in the Museum in wording 
condition. — (J. of Sci. Instruments^ 1935, 12, 
330.) 

:i: :1: :!: 

Radio Feeler . — A radio device reputed to enahle 
a ship to “feel” its way through fog hcisbeen 
tested on the French '' JS ormande" . A radio 
beam of a wave-length of Hi cent! metros de- 
scribes an arc of 45 degrees in the direction of 
the ship’s travel and if the beam is intercepted 
by any obstacle in its patli, a loud speaker an- 
nounces the fact to officers on the bridge. It is 
stated that objects have been detected at dis- 
tance.s up to four miles. — (Wireless World, 1935, 
37. 491.) 

si: :): 

Plasticised Sulphur in Road Construction . — 
Experiments at the Mellon Institute indicate 
that plasticised sulphur wliich may be made by 
reacting sulphur with oi-ganic sulphides, poly- 
sulphides or polymers of’ these, can be used 
successfully as a binder for brick in road con- 
struction. Test panels subjected to heat showed 
no signs of the material- exuding at tenipcratuies 
well above the range met in pavements. ..V 
test road will be constructed by the State of 
Ohio next Spring. Plasticised sulphur gives a 
very fluid material at the temperature of appli- 
cation whicli is about 300° F . — {Canadmn 

Chemist and Metallurgist, 1935, 19, 279-35.) 

5i: si: :!: 

A New Organic Reagent. — Rhenium, wliich was 
recently discovered, is being manufactured in 
Germany on a commercial basis, as it a]ipea.rs to 
have some industrial uses. Many attempts liavo 
been made to evolve a method for the analysi.s 
of the metal, but so far without success. It is 
now^ reported {Chemical A rye, 1935, 33, 441) that 
a new radical, tetraphenylarsonium, prejiarc^d 

from triphenyl arsine has been discovered by 
Bucke and Monroe, which can be successfully 
employed in the determination of Rheniiini. 
Tetraphenylarsonium-per-rhenate is a crystalline 
and extremely insoluble precipitate with a lugli 
molecular weight and hence is well suited to the 
precipitation of this metal and its sexiaration 

from other metals. 

A very sensitive volumetric method for the 
estimation of iodine as well as the arsoniiiin 
base itself, can be worked up by utilising tetra- 
phenylarsonium chloride which forms an extreme- 
ly insoluble periodate. As this chloride forms 
insoluble compounds with chlorides of cadmium, 
zinc, antimony, tin, mercury, quadrivalent lead, 
bismuth, platinum, gold, it can be successfully 
employed for the quantitative analysis of these 
metals. Very rapid estimations Pf zinc, cadmium, 
mercury, platinum and gold have been made 
by making use of this fact, with a high degree of 
accuracy. 



CURRENT SCIENCE 


439 


December 1935] 


A.)}ictIc(ui, Stratosphere Balloon* Explorer II . — 
A notable acliieveniont falls to the credit of 
C'aptain A. W. Stevens and Eaii A. Anderson of 
t he IhS. Army Air Corps, who* according to the 
reports in tlie daily press, have successfully 
[)iloted their stratosphere balloon up to tlie record 
height of 74,000 feet. The previous record was 
held i;)y tlie ill-fated Russian balloon Osoaviakhim 
wldeli probably i-eached a height of 72,000 foot 
on January r>0, 1031. After the first set-back 
ol; last July, when the top of Explorer II burst 
and released 375,000 cubic feet of helium, another 
orcniTod on Monday, November 11, when a 
20 feet rent in tlie envelope produced during its 
inllation, had to be repaired at the last moment. 
Tlie ascent was made at 7 a.m. fiom a pj^int 
(’k^ven miles west of Rapid City, and a safe landing 
was made in the evening at White l.ake, South 
Dakota. Capit. Ste^'ens reported by wireless 
that at bis maximum height the external tempera- 
lure was — aa'-'C., the cosmic ray intensity 150 
limes at eartli’s surface and that the sky had 
heconio a jet black awning. — {Nature^ 1935, 136, 

7 S5). ] 

:!: 

A itiuial Experimenis hi the Investigation of 
Difieascs.~T]iQ achievements of l^ouis Pasteur 
and Robert Koch lia.ve established the importance 
of animal experiments in the study of the cause 
and cure of diseases. In a valuable article 
luiT'disbed in B.eseurch and Progress (1935, 1, 188) 
i^rofessor Paul LJlilenhutli of the University of 
Fi-eiburg, has furnished a brief account of the 
more ]‘ecent researches on tlie nature of the 
disc^ases and the biology of the germs causing 
them. Weils disease, or infectious .iaundice 
which w’as so prevalent during the Great War, 
is caused by Spirocluvta. ideroha^worrhaguv ; the 
expieriinents leading to this discovery were carried 
out on guinea-pigs. The deficiency diseases are 
till studied through animal experiments. Not 
only are animals used for discovering the causal 
agencies but also as means of diagnosing difficult 
cases of infectious diseases ; mouse is used in the 
tli a gnosis of anthrax and tetanus and guinea-pig 
for the diagnosis of glanders and particularly of 
tuberculosis. Experiments with rats and guinea- 
pigs are officially prescribed for diagnosing sniall- 
])ox and rabies. Another way in wliich animals 
have piroved valuable in diagnosing diseases is 
in the agglutinin and bacteriolytic reactions. 
Tlie precipitin test offers an extremely sensitive 
and valuable test in the identification of specific 
proteins and finds several applications, as for 
instance in the detection of adulteration of foods. 
The same reaction has served to establish the 
blood relation of the . horse and the donkey, of 
the dog and the fox and of the man and the ape. 
The remedial and protective sera used in combat- 
ing diseases are obtained from animals ; the 
exami^les of such are found in antidiphtheritic 
and antitetanus sera. Animals also give the 
important vaccines — those against small-pox, 
rabies, etc. Experiments with animals form the 
basis of chenio-therapy and have assisted in the 
discovery of arsenical preparations for syphilis, 
antimony preparations for kalaazar etc. Chemo- 
therapeutic research through experiments with 
animals has ultimate possibilities of discovering 
remedies for the so-called incurable diseases 
such as, cancer, and bacterial infections {sepsis, 
typhus, etc.) 


World PetroleiDH Congress. — The Association 
Francaise des Tticliniciens du Petrolu liave 
issued an invitation to liold the World Petroleum 
C'Ongress, 2nd fSession, in Paris, in June or July 
1937. The Council of the Institution of Petro- 
leum Technologists have accepted the invitation. 
Tlue task of organising wall devolve on the French 
Association but the Council of the Institute of 
Petroleum Technologists will remain in close 
touch w'ith the arrangerne-nts. 

Third World Power Conference. — It is an- 
nounced that the Third World Pow’er Conference 
wull be held in Washington, IT. S. A., from >Sep- 
tember 7 to 12, 193(). The general subject to 
be discussed at tlie Conference is the National 
Powder Economy. The 2nd Congress of the 
International (.bnuiiission on T.arge Dams of the 
World Power Conference wull be held in Washing- 
ton at tlie same time. 

;l: 

\2th Conference of International Union of 
Cheinistrg. — The Executive Committee have 
changed the opening date of the Conference to 
Sunday. August 19, 1930, and will close on Satur- 
day, August 22. The conference will be held in 
Luzern. An excursion to Zurich will be arranged 
on August M). All communications are to be 
addressed to Fr. Fichter, Laboratorium des 
Kantons-C'hemikers, Vonmattltrase, 19, laizern, 
Switzerland. 

The All-India Medical Research \Vorkers’ 
Conference w’as lield at Calcutta during tlie first 
w^eek of this month. Majoi-General Sir Francis 
Connor, Officiating Director-General of Medical 
Services, opened the Conference. 

The Fourth .Ml-India Industrial Exhibition 
will be held in Delhi, from February 29th, 1939. 

jjc 2]; 

Broadcasting in India . — \ Radio Exhibition 
w’as held in Bombay on 9th December. Mr. 
lionel Fieldon, Controllor of Broadcasting in 
India, opened the Exhibition. In the course of 
his speech, Mr. Fieldon said that the Government 
hoped to call a Conference of Representatives 
of States and Provinces, to discuss the future 
development of broadcasting. Dealing with the 
future, he said that ‘'broadcasting was the gift of 
science to the people wbich, if used, mth intelli- 
gence and impartiality, w'ould infuse in the people, 
the spirit of good-will and mutual understanding 
and be a bridge to the millennium.” 

The John Fritz Gold Medal for 1936 has been 
awarded to Prof. William Frederick Durand of the 
Stanford University. Prof. Durand is an author- 
ity in hydro-dynamic and aero-dynamic science 
and in its practical application, he is an outstand- 
ing leader in research and in Engineering Educa- 
tion. It may be mentioned that this medal will 
be aw^arded each year for ‘notable scientific or 
industrial achievement ’ . 

• : 1 '- 

Mr. T. H. Ritchie, M.A., B.sc., Director of 
Agriculture, Central Provinces, lias been 
appointed Director of Agiiculture, U. P. Mr. 
T. C. McDougall, m.a., b.sc., i.a.s., succeeded Mr. 
Ritchie as Director of Agriculture, C.P. 
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\\"e are glad to announce that Dr. Subrah- 
manyan C'handrasekhar, Fellow of the Trinity 
College, Cambridge, has been appointed Lecturer 
in Cosmic Physics at Harvard Universitv. 

:1: 

Lieut. -Col. R. N. Chopra, i.M.s., has been 
appointed Honorary Physician to His Majesty 
the King, in succession to Major-General Sir 
Robert McCarrison, retired. Lieut.-Col. Chopra 
has been promoted to the rank of Brevet Colonel. 

The honorary degree of Ph.D., has been con- 
ferred on Dewan Bahadur L. K. Anantha- 
krishna Iyer by the Breslau University. 

'4- 

The Degree of Doctor of Science (D.Sc.) lias 
been conferred on Di\ S. A. Desai, by the Senate 
of the London University. 

ijs ^ 

Doctor Sir Upendra Nath Brahmachari has 
lieen re-appointed by the Senate of the Calcutta 
University to the Court of the Indian Institute of 
Science, Bangalore, for the period 1936-10. 

sjs ^ :i: 

The Imperial Bureau of Soil Science, has recently 
issued a complete “Bibliography of Soil Science, 
Fertilizers and General Agronomy” covering 
the whole scientific literature of the world on soil 
and allied sciences during 1931-34. Tliis 
extremely comprehensive Bibliograpliy gives the 
reference to practically every paper published 
during that period on the different branches of 
soil science, both pure and applied, on the use 
of fertilisers, on the cultivation of all the chief 
economic crops (over 140, including forests, are 
listed in the index) and on plant diseases in rela- 
tion to soils. The references are arranged by 
subjects according to the Universal Decimal 
Classiff cation, w'hich is adequately explained in the 
Preface. The volume also contains an index 
to the Decimal Classification, an alphabetical 
cross-index to every subject on which the papers 
listed have been written, an author index contain- 
ing over 4,000 names, and a list of the abbrevia- 
tions used, and the full titles and places of issue 
(where known) of 800 journals, etc., from which 
the references in the Bibliography have been taken. 

The Bibliography has been compiled from the 
references wliich appeared in the first 41 issues of 
the Bureau’s monthly lists of Publications Relating 
to Soils and Fertilisers. An unusual feature is that 
the literature of almost every country has been 
covered equally well, thanks to the exceptional 
facilities for procuring foreign periodicals wliich 
the Soil Bureau enjoys. Considering its scope 
and the amount of information it contains, the 
book has been made remarkably compact, without 
detriment to its readability. It should be a most 
valuable reference book to every agricultural 
scientist whose work is, in any way, connected with 
the soil. The Bureau intends to issue further 
similar bibliographies at intervals of 3-4 years, 
and in this way gradually to build up a complete 
reference library to the whole literature of the 
soil over an extended period of time. 

Crown Octavo, pp. 504. Bound in cloth, with 
gold lettering, price 25/- net ; post free, from the 
Imperial Bureau of Soil Science, Harpenden, 
England. 

Ann ounce mmls. 

The Society for the Study and Promotion of 
Family Hygiene. — A new organisation whose aim 


is, broadly, to help in increasing happiness in 
the marital and family relationships and ensuring 
a general improvement of the human races, has 
recently been started at Bombay. The Society 
aims to jorovide facilities for research and pro- 
poses to (1) grant scholai'ships and endowments 
for .stimulating and organising research, (2) 
publish reports, leaflets, dealing with topics 
connected wdth family, marriage and allied 
subjects in their social and biological aspects, 
(3) organise propaganda for the introduction of 
sex education in schools and other teaching 
institutions, (1) start consultation centimes ancl 
contraceptive clinics for promoting family and 
marriage hygiene, (5) hold periodical conferences 
and arrange lectures, (6) make a,vailable to mem- 
bers, a library containing selected scientific 
books, (7) collect and collate manuscripts. pre.ss 
cuttings, etc., (8) build up a museum for education 
purposes, etc., etc. The promoters expect that 
the Society would either expand into an inter- 
national organisation in due course, or would 
be affiliated with similar organisations in other 
parts of the world. 

An all-India Council and the different Pro- 
vincial Councils are under formation. The inem- 
bershm is open to adults of both sexes who are 
in sympathy with the objects of the vSociety. 
The annual subscription will be Rs. 10 for mem- 
bers and Rs. 15 for Fellows. Further information 
regarding the Society can be obtained from the 
General Secretary, Society for the Study and 
Promotion of Family Hygiene, Kodak House, 
Hornbv Road, Fort, Bombay. 

•4 4 :i-. 

The First All-India Obstetric and. Gyncecological 
Congress, 1936. — Under the joint auspices of the 
Bombay Obstetric and Gynaecological Society 
and the Obstetric and Gynaecological Society of 
Southern India, the first All-India Obstetric and 
Gynaecological Congress will be held at Madras 
on the 2nd, 3rd and 4th January, 1936. Sub- 
jects to be considered will be discussed under 
three sections, viz.. Obstetric section. G;jma3CO' 
logical section and Maternity and Cldld-VVelfare 
section. A scientific exhibition of scientific 
appliances, foodstuffs, drugs and scientific books, 
will be held during the session. All communi- 
cations should be addressed to the President of 
the Obstetric and Gynaecological Society of 
Southern India, Government Hospital for 
Women and Children, Egmore, Madras. 

Sjc 'J<i iY' 

First lyidian Population Conference. — The Con- 
ference will be held on January 27-28, in Lucknow, 
with Sir U. N. Brahmachari as General President. 
Prof. Radha Kamal Mukherjee, is the convener 
of the Conference. Discussions on problems of 
social biology and hygiene, vital statistics, pro- 
duction and population trends in various Pro- 
vinces, etc., will be held during the Conference. 

* 4 

We acknowledge with thanks the receipt of the 
following : — 

“ The Agricultural Gazette of New SouthWales, ” 
Yol. XLVI, Pt. 11. 

“The Allahabad Parmer,” Vol. IX, No. 6, 
Nov. 1935, 

“Journal of Agricultural Research.” Yol. 51, 
No. 3, and Index to Yol. 50. 

“The Journal of the Royal Society of Arts,” 
Yol. LXXXIII, Nos. 4327-4330. 
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“Biochemical Journal,” Vol. 29, No. 10, 
OcfcobEU', 1935. 

“American Journal of Botany,” Vol. 22, No. 9, 
N'ov ember 1935. 

“Tlie .Journal of Institute of Brewing,” Vol. 
XLI (Vol. XXXIT— New Series), No. 11. 

“Ohemical Age,” Vol. 33, Nos. 852-855. 

“Beri elite der Deutschen Chemisclien Gesell- 
schaft,’’ Vol. 68, No. 11. 

“The .Journal of Indian Chemical Society,” 
Vol. 12, No. 10, October 1935. 

“The Cambridge Bulletin,” Vol. LXXVII, 
Xov^ember 1035. 

^ “ Experimental Station Record,” Vol. 73, No. 5, 
November 1935. 

“ Journal of Entomology and Zoology”, Vol. 27, 
Nos. 2—3. 

“Forschungen and Portschritte. ” Jahrgang 11, 
Nos. 31-33. 

“Indian Forest Records,” Vol. I, No. 5, — 
Entomology. Neue Attolabiden Axis, Indien 
{CurculloivCdfr, Col.), by Edward Voss. 

“The Punjab Irrigation Research Institute,” 
Vol, II, No. 7, Nov. 1934 — A Siltometer for 
Sbiidving Size Pistribution of Silts and Sands. 

— Do. —Vol. IV, No. 7, 1934— Soil Deteriora- 
tion in tlie Canal Irrigated Areas of the Punjab, 
Part T. Equilibrium between Ca and NaTon in 
Base Exchange Reactions. 

— Do. — Part II. Relation between Degree of 
Alkalisation and Dispersion Coefficient in Deteri- 
orated Soils (Vol. IV, No. 8, February). 

Beporb of the Lac Research Institute for July 
1935. 

B.ex:)ort of the Indian Central Cotton Committee 
— (Its objects, activities and achievements.) 
Dominion of Canada — Department of Agricul- 
ture : — 

(1 ) Canadian Wool Grading and Marketing, by 

A. A. MacMillan, Livestock Branch, 
Bull. No. 181 — New Series. 

(2) The Cranberry Industry — Its Possibilities 

in Canada, by M. P>. Davis with a Section 
on Insects affecting Cranberry, by F. C. 
Gilliatt and a Section on Cranberry 


Diseases, by K. A. Harrison (Bulletin 
No. 180 — New Series) — Di^dsion of Horti- 
culture. 

(3) Capons and Caponizing by George Robert- 

son and S. S. Munro — Bulletin No. 167, 
Division of Poultry Husbandry. 

(4) The Gladiolus Thrips, by Alan'G. Dustan, 

Bull. No. 151 — Entomological Branch. 

“ The Review of Applied Mycology,” Vol. 
XIV, Pt. 10, Oct. 1935 (Issued by the Imperial 
Mycological Institute), 

“Proceedings of the Academy of Sciences of the 
XT.P. of Agra and Oudh”, Allahabad, Vol. IV, 
1934-35. 

— Do. —Session 1934-35 (Part V, Vol. IV). 

— Do. —Part I, Vol. V. 

“Medico-Surgical Suggestions,” Vol. 4, No. 10, 
Oct. 1935. 

“Report on the Administration of the Meteoro- 
logical Department of the Government of India in 
1934-35.” 

“Nagpur College Agricultural Magazine,” Vol. 
10, No. 2, Nov. 1935. 

“Nature,” Vol. 136, Nos. 3443-3446. 

“ The Journal of Nutrition, ” Vol. 10, No. 4. 
“The Journal ■ of Chemical Phvsic.s, ” Vol. 3, 
No. IL 

“Journal de chemie Physique,” Vol. 32, No. 8. 
“Russian Journal of General Chemistry,” 
Vol. LXVH, Nos. 4, 6 and 7. 

“Science and Culture.” Vol. I. No. 7, December 
1935. 

“London Shellac Research Bureau, Technical 
Papers,” Nos. 1-5. 

“The Indian Trade Journal,” Vol. CXIX, 
Nos. 1534-1537. 

“Indian Journal of Veterinary Science and 
Animal Husbandry,” Vol. V, Pt. Ill, September 
1935. 

“ Transactions of the Faraday Society,” Vol. 
XXXI, Part 11, Nov. 1935. 

(The London Shellac Research Bureau.) 
“Abstracts bearing on Shellac Research Liter- 
ature for the Period 1st Jan. 1928 to 31st Dec. 
1933.” 


Researches on Desert Plants. 


n'viI.E peninsula oE Baja (or lower) California, by 
reason of its extreme aridity and isolation 
lias developed many species of plants peculiar to 
it. Dr. Forrest Shreve of the Desert Laboratory 
of Carnegie Institute of Washington recently led 
an expedition into these regions to investigate (1) 
the infiaence of extreme aridity and of the proxi- 
mity of the sea on the plant life, and (2) the 
contrasts between the floras of the Gulf and 
PaciRc slopes and the differences between the 
same latitudes on the peninsula and the main 
land- The study of the flora itself is full of 
significance “ with the long history ^ of its 
origin from its ancestral stock, its migratory 
movements, and its constant need of either find- 
ing just the right life condition, or else adjusting 
itself ha the ons that it is able tc find.” An 
account of the results of this expedition is 
publislied in the News Service Bulletin, Carnegie 
Iiistitvcte of Washington, 1935, 111 , No. 26. 

In 1934 and for several previous years the area 
did nob have any rain. In the beginning of 1935, 
there was rain for several weeks, and the larger 
plants were in leaf and blossom, and the ground 
was covered with a carpet of short-lived anuals. 
Most of the plants that impart character to the 


landscape of Baja California, are either found 
nowhere else or occur sparingly in Sonora. In 
sharp contrast with the plants that live in rainy 
climates where their only struggle is with one 
another, the desert plants do not interfere with 
other plants and their struggle is with the 
environment. This results in the development of 
a large number of types each of which is capable 
of winning the battle with the environment in a 
different way. The most outstanding plant in 
Baja California is ‘ Cirio ’ {Idria columnaris) . 
Next comes ‘torote' {Pachgeornms discolor) , th.e 
giant ‘yucca’ {Yucca valida), the large century 
plant {Agare goldmaniana) , the giant cactus 
{Pachycereus prongleu), the ‘ Ocotolla’ {Fouquieria 
peniasulaHs) ani the ‘creeping devil’ {Machcero- 
cereus eruca). The cirio and the 3 species of 
ocotillo have developed a mechanism of with- 
standing d?sert conditions which is unlike that of 
cacti or, for that matter, any other plant in the 
world. The leaves which make the food materials 
necessary for the plant, fall off after the rainy 
season and the stems are protected from desicca- 
tion by horny layers of tissue impregnated with 
resin just beneath the barks. 
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Academies and Societies. 


Indian Academy of Sciences : 

Noveuiher 1935. vS ACTION A.— S. SiDDitjui 
AND Z. Ahmad : Alkaloids from, the Seeds o/ Cassia 
absus, TAiin. — Two water soluble isomeric (juarter- 
nary bases, to be called chaksine and iso-ciiaksirie 
have been isolated. S. Siddiqui : Studies hi the 
Conesslne Series, Pari I. — Iso)nerlsat\on of Cones- 
sine and Us Nor- Bases. — Tlie isomerisation effected 
through, til e action of concentrated sulphuric acid 
on tlio corresponding bases in the cold has been 
studied. Tso-conessine is about thrice as potent 
as conessine. R. P. DODtVADMATH and T. S. 
Wheeler : Studies in the Chemistry of Chalcmies 
and C ha I cone-0. rides. I. Phenyl -Ci^A-rnethy- 

lene-dio.vy-styr!jl)-ketone. — Idie effects of presence 
of other groups in the nuclei on the reactivity of 
chalcones and chalcone-oxides are reported. R. 
Ananthakrishnan : Sonte New Features in the 
Raman Spectra of Carbon and Silicon Tetrachlorides. 
— Octaves of fundamental frequencies and their 
differential tones are recorded. C. H. Venkates- 
W’’aran : The Fluorescence of Ruby. Sapphire and 
Emerald. — The photo-luminescence of the natural 
crystals lias been studied at room-temperature 
and a number of new bands are observed. 
T. S. Wheeler : On the Theory of Liquids — V . — -A 
summarised presentation of the theory developed 
in the previous papers of this series. S. Bh.ag.a- 
vantam : Raman Spectrum of Deuterium: II . — 
Intensity and Po arisation Characters. — The results 
when compared with those calculated fro.m the 
theory of rotational Raman scattering due to 
Manneback, show satisfactory ‘igreement. P. 8. 
Rege AND T. S. Wheeler : A Study of the Beiuohi 
Reaction-IV . — The Ki leii.s of the limzoin R action 
in. the I Terence of Organic So! rents. — With inert 
solvents the heterogeneous reaction is unaffected, 
but the homogenous reaction is decelei^ated. The 
action of hydroxy compounds is complicated, but 
on the wliole, tliey accelerate the reaction. K. 
Neelak.ant.am, T. R . Se.sh.adri and R, H. Rama- 
CHANDRA Rag : Pigments of Cotton Flowers . — 
Part II. — Uppam (Gossypinni herbaceum).— The 
main components are gnssypUrin and quercetin. — 
A new glucosidic pigment and a small quantity 
of gossypetin have also been isolated. 8. P.arth.a- 
SARATHY : Determination of Ultrasonic Velocity in 
52 Organic Liquids. — The velocity depends upon 
chemical constitution. The adiabatic compressi- 
bilities of all the liquids have also been calculated. 
A. N. Kappann.a : Kinetics of the Reaction between 
a-Brompropionate and Silver Lons. — A Hetero- 
geneous Reaction taking place on th? Surface of 
Silver Bromide. 8. W. Chinchalkar : Magnetic 
Birefringence in Solutions of Organic Substances. 
Part L. — Aromatic hydrocarbons containing two 
or more benzene rings have been studied. 

November 1935. SECTION B. — Maxund Behart 
Lal : On the Morphology of a Neic Species of Mono- 
stome of the Genus Notocotylus Diesing. 1839. — 
Specimens of monostomes have been described as 
a new species of the genus Notocotylus. A. C. 
Jo.SHi : Secondary Thickening in the Stem and 
Root o/Stellera Chamfejasmae Linn. — The anatomy 
of the stem and' root of Sfellcra Ckamcejasmce. 'a. 
member of the family Th^uneleeceae, has been 
described. B. N. Singh and K. Kumar : An 
Anedysis of the Ln flue nee of Season on Photo- 
synthesis in the Tropics. — Leaves adopt their 
structure and function according to the intensity 


of external factors, and the specific adoptability 
is mainly brought about by suitable changes in 
the internal factors investigated. Makdnd 
Behari Lal : A Review of the Genus. Notocotylus, 
with Description of a Neiv Trernatode Ihirasite of 
Mareca penelope from Lmcknow. — A new form 
belonging to the genus LL India., but differing from 
the known species of the genus in the number and 
arrangement of the ventral glands, the arrange- 
ment of tiie uterine coils and the anterior extent 
of the vitellaria, lias been described. Alberto 
Carlos Germano da Silva Correia : The 
Marathas of Portuguese India. — From an anthro- 
pometric iioint of view, tlie Marathas do not 
constitute a race, nor can they be considered as 
belonging to an only caste, though the majority 
of them may belong to the chatria. Froil.ano Dk 
Mello : New H cemoproteids of Some Indian 
Birds. — New species of haemoproteids liave been 
recorded. L. B. Kajale : The Female Gameio- 
phijte of Alternanthera sessilis R. Br. A. C. Jo.sht 
AND J. Venkateswarlu : E mhryological Studies 
in the Ljythracew. /. Lawsonia insrmis LA an . — 
The development of the normal 8-nucleate embryo- 
sac, the double and triple embryo sacs and 
degenerations in the embryo -sac are described. 


The U. P. Academy of Sciences : 

September 1935. B. L. CJul.\tee : On the 
Subterranean Mass- Anomalies in Lndia . — From 
the isostatic gravity anomalies in India, a distri- 
bution of mass anomalies expressed as a coating 
of normal crustal density in the reference sindace 
has been determined. \S. 8ubramani.\n : The 
Closure Property of 'Ihree Curves. O. R. To.shni- 
waf. and B. D. P.\NT : Measuremeut of Loni.saiion 
of the Kennelly-Heaviside Lmycr at Allahabad . — 
The ionisation of the E region has been found 
in the month of .\pril. Tlie morning critical 
frequency was in the neighbourhood of 3.1 
Me. /sec. at 8 a.m. The maximum critical fre- 
quency of 4.() Me. /sec. was observed on the 18th 
April during tlie so-called ‘‘evening concentra- 
tion'’. R. N. Gho.sh and 1j, V. Verma : On. the 
AppUcation of Heaviside's Operational Methods 
to the Solution of the Pianoforte Problem. FIrlshi- 
KESHA Trivedi : The Absorption Spectra of the 
Vapours of the Mono-0.ride.s of Copper, iron. 
Nickel and Cobalt and He Determination of their 
Heals of Suhlimaiion. IIrlshikesha Trivedi : 
The Absorption Spectra of the Vapours of the 
Mono- Sulphides of Iron. Nickel, Cobedt and Copper 
and the Determination of their Heats of SubUnui- 
tion. 8. 8, JosHi .and K. P. N. Panxikak : The 
Variations of Viscosity during the Coagulation of 
Colloidal Aluminium Hydroxide by L^oiasslum 
Chloride Solutions . — The Progress of Coagulation 
at lowest concentrations of the electi'olyte is 
sensibly discontinuous in the beginning. 8.^ M. 
Mehta : Effect of Temperature on Borax Solutions 
in the Presence of Polyhydric Substances and Or- 
ganic Acids. Radha Rajman Agarwal and >SiivHI- 
BHUSHAN Dutt : Chemical Examination of the 
Bari: of Terminalia Arjuna Bedd. Part /. — -The 
Tsolafion of Arjunin . — An acidic principle, 
“arjurdn” has been isolated, m. p. 192° C.. 
For.HsoOii. SiKHiBHUSHAN Dutt : Chemical Ex- 
amination of Gl,\cosmis Pentaphylla and the Con- 
stitution and Synthesis of its Active Principles.— 
“Glycosmin"’ which is a crystalline gducoside 
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has been found to be a veratroyl derivative of 
salicir. N. B. Dhar and S. K. MukherJEE : 
Further Experinients on the Fixation of Atmos- 
yherlc NUro(jen in the Soil and the Utilisation of 
Molasses as a Fertiliser. — Molasses used as a 
uianure, increases tlie yield of sugai'cano to the 
extent of 3(i per cent. M. V>. Mirza : Physal- 
opbera Achari N.Sp^ from Calotes versicolor with 
(f Short y oie on AhnormalUies in the Genus Physal- 
opbei-a, — A number of worms obtained from the 
stomach, small and large intestines, of Calotes 
vcrsienlor found in Hyderabad, Deccan, has been 
described. Har Dayal Srivastava : Studies 
on the Heberophydae Odhner, 1911. Paid 

II. — Fo'cr Mew Parasites of the Genus Haplorchis 
LoosSy 1899,” From- Indian Fresh-lVater Fishe-i 
with a Pei’IsIon of (he Genus. B. P. Pande : 
Conirtbuiions to the Dicjeneiic Treniaiodes of the 
Alirrochiroptera of Northern India. Part IT . — 
Siiriic-i on the Genus Lecithodendrium Loo^s. 
M. ll. Mehra : New Trematodes of the Family 
Leciihoflendriidw Odhner, 1911, ivith a Discussion 
on the. Classification of the Family. — The account 
of a new genus Exoti hnlriirm from the Indian 
gliarial Oavialis gangelicis, and two new species 
of the genus Eumegacetes IjOOSs from an Ashy 
Swallow-Shrihe is given, 

81.S-/ Ortoher 1935. 8. C. Damle : A Note on 

Sir Shah Alukanunad Sulaiman's Neiv Theory of 
./tUafirHy . — The degrees of accuracy of the two 
difl'erential equations of motion obtained by Sir 
M. Snlaiman in Section V (Chapter I) of his 
theory dealing with Planetary Orbit were differ- 
ent. To maintain the same degree of accuracy, 
in both equations, the term containing- the first 
diffet^ential coeHicient of the distance from the 
(‘ontre should be retained in the first of the equa- 
tions. When this term is retained in the first 
(‘(piation and other corrections introduced in the 
second, the value obtained for the rotation of the 
perihelion of mercury in one comi^lete revolution 
is numerically one-sixth of the usually accepted 
value and in the opposite direction. N. R. Dhar 
and S. K. Mukeriee : Use of Molasses intlie 
Ttcclannation of Alhali and Usar Lands. — Reclama- 
tion of alkali soils is possible by the application 
of Molasses to the extent of 90-300 maunds per 
acre. C'rops liav^e been raised on such reclaimed 
soils with good yields. N. R. Dhar anp 8. P. 
T and OK: influence of Temperature on the Fixation 
of N itroyeii hy Azotohacter. — Nitrogen fixation by 
Azotobacter takes place besb at 35°C.; sunlight and 
azotohacter are the two potent agencies which 
serve to meet nibrogen requirements of tropical 
soils. A. M. D’Rozario : On Ttvo N etc Xiphidio- 
cercaria from the Common Fresh-W aier Snail, 
Tndoplanorbis exustus of the Northern 

India . 

oth November 1035. vS. Pradhan : The Gene- 
tali a and Their Role in Copulation in Epileichnsi 
indica {Coccinellid e : cohoptera) icith a Dis- 
cussioyi on the Alorphology of the Genetalia in the 
Fa mill/. — The structure, disposition and the mode 
of working- of the muscles of the male and female 
genetalia of Fpilachna indica were described. 
TT. Trivedi: The Absorption Spectrum of Hydrogeyi 
Bromide M olecule and its Upper Unstable State . — 
An experimental verification of the author’s 
theory of continuous absorption of a diatomic 
molecule by means of which it is possible to 
deduce the nature of the repulsive state. V. V. 
Nareikar and D. N. Moghb : A Note bn a General 


Line-Element. D. N. Moghe and R. V. Sastry : 
The Field of a Non-Static Spherical Condensation. 
Satyendra Ray: The First Universal Principle of 
Sulaiman. Satyendra Ray: On Tido Mutually 
Contradictory Inierpretations of Emstein's Line- 
element by Sulaiman. Iv. L. Gupta : On the 
Convergence and the Summahility of the Conjugate 
t' eries of the Derived Fourier Series. 8. M. Sane 
AND A. B. Sen : On Some Toluen Sulphonyl 
Esters of Phenols. M. Raman Nayar : Variation 
of Physical / roperiies ivith Change in Concentration 
of Iodic Acid Solution. Umakant Shuicla : Ne- 
cessary and Sufficient Condilioyi for the Equality of 

a a 

B. M. Gupta : On the R elatloyiship Eetireen the 
Soluble Fatty Acids and the Potash Equivalent of 
Acids giving Barium Salts. A. 0. Chatterji : 
Influence of Lyophillic Colloids- on the Wettability 
of Naphthaliyi . — The power to wet and the pro- 
tective effect of lyophillic colloids bear a very 
close relation to each other, both being due to 
absorption of the colloid by tlie respective 
particles. 


Indian Chemical Society : 

October 1935. Hans Krall and Rameswar 
Dayal Gupta : The Pheyiylthiocgrbamides . — A 
Coyitributloyi to the Study of the Triad -N-C~S — . 
Part I. — A.riliyie Thiocya>uite. Sanatsaran 
Mehta and Hans Krall*. The Pheyiylthio- 
carbaynides. — A Coyitributloyi to the Study of the 
Triad.-N-C-S-. — Part II. — .Actio i of H ydrolyt c 
Age. t'> ( n Phinyltiiocarbayyii le. Sanatsaran 
Mehta and Hans Krall: The PhenyUhiocorha- 
mides . — d Coyitribuiion to the Study of the Triad. 
— N-C-S-. — Part III . — \ctio i of .Siirou^ A Id on 
Pheny’ihoica^bayyiid \ Dines Chandra Sen: 
Studies in the Caynphor Series. — Part I, 1^. ]\Ic- 
Master and C. R. Noller : The Foryyiation of 
Amides froyn Nitriles by the Action, of Hydrogen. 
Peroxide. H. K. Sen, Kanailal Roy and Pan- 
KOJ Roy : Note on a Routbie Gas Ayialysis Appay'a- 
tus. vSisiR KuiL^R Guha : Studies in Indlgoid 
Dyes. Umaprasanna Basu and Basudeb 
Banerjee : Syyithesis in the Pyridine Series. 
— Part II. Nirmalapada Chatterjee : The 
Coagulatioyi of Ferrocyanide Sols Coyitaining 
V aryiyiq Amounts of Potassium Ferrocyanide. 
B. B. Dey : Preparatioyi of Resorcinol Aloyiomethyl 
Ether {A Correctioyi). 


Asiatic Society of Bengal : 

Noveyyiber 1935. (MEDICAL SECTION). Live- 
fishes inspected iu the food and air pyassages of 
man . — At the recent Meeting of the IMedical Section 
of the Asiatic Society of Bengal, Dr, S. L. Hora 
of the Indian Zoological Survey addressed the 
members on the recent Indian "cases of live fish 
found in the human pharynx and air passage. 
The Surgical aspect of such cases was presented 
by Lt.-Col. B. G. Mallaya. Dr. E. W. Gudger 
had reported 3S cases of live dsh impacted in the 
pharynx and air passage, which were compiled 
from records covering the period from 1567 to 
1933. Nearly 32 per cent, of such accidents are 
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said to have occurred in India and Burma. Dr. 
Ilora in-^tituted further enquiries into such cala- 
mitous occurrences and has collected information 
regarding 19 more cases; altogether there have 
been 31 authenticate:! reports of such accidents in 
India. On mapping out the distribution of these 
misfortunes according to the j)rovinces where 
tliey occurred and according to the types offish 
producing them, Dr. Hora has placed the latter 
in the following order of delinquency.— 
testidinens responsible for 17 cases ; Colisa Fascia- 
tax^ 4; Mustacemhelns^ Nandus and Cynoglossus, 
1 each; 7 undetected. Out of the 19 recent cases, 
the Madras Presidency claims 6, Assam 5, Burma 
and Bihar and Orissa 3 each, Bengal and Bombay 
Presidency 1 each. In Dr. Gudger’s Indian cases, 
tiie offending fishes were found in the pharynx of 
the victims; Dr. Hora reports that in 13 cases, 
fishes were lodged in the food passage and in 6, he 
found them insinuated in the air passage*, more 
than 63 per cent, of these cases proved fatal. 

Dealing with the surgical treatment of fish 
obstruction Lt.-Col. Mallaya observed that the 
condition of the patient and the position of the 
fish must determine the line and the extent of 
operative interference. A foreign body blocking 
the vital passages must rapidly produce suffoca- 
tion and Dr, Mallaya suggested that in view of 
the extreme urgency of all such cases, a tracheo- 
tomy or pharyngotomy performed even wdth a 
pocket knife would relieve respiratory embarpciss- 
ment, and in other less desperate cases where 


only the nasopharyngeal passage is affected, 
perhaps a pair of long forceps might suffice to 
provide relief. The removal of the fish from the 
passages must be at once deiicate and clifficnlt 
for the obvious reason that the animal may 
remain alive for some time and may be bristling 
with spines. Accidents of this kind must be due 
to follies. Further history of such cases of live 
fish being impacted, regarding age, sex ami 
occupation of the victims must throw light upon 
the immediate causes of accidents. 


Meteorological Office Colloquium, Poona : 

Four meetings were held during November 
1935. At the first of these held on the 4th, 
Father M. Selga of the Phillippines Weather 
Bureau addressed the gathering on “Typhoons 
and Weather in the Phillippines” and described 
the organisation of the Weather .Service in the 
Islands ; also, Father R. Raphael of the St. Navier’s 
College, Bombay, who was in Quetta at the time 
of the big earthquake, gave an account of some 
personal impressions in respect of the same. The 
programme at the three remaining meetings was 
as follows : — 

12-11-35. — Mr. P. K. Raman: “Some recent 
work on problems relating bo the thermal balance 
at the earth’s surface.” 

19—11—35. — Dr. S. Iv. Banerji : “Calculation of 
velocity and acceleration of a system of isobars.” 

205-1"] -35. — Mr. M. S. Katti : ’Some recent work 
on meteorology in relation to the soil.” 


University and Educational Intelligence. 


Andhra University : 

Applications will be received by the Registrar 
Andhra University, Waltair, for the following 
posts in the University Colleges : — 

Professor of Economics. 

Professor of Politics. 

Professor of Pure Chemistry. 

Professor of Applied Chemistry. 

Salary Rs. SOO— 50/2— 1,000. 

The Syndicate will be prepared to consider 
higher terms in exceptional Ccxses. Further parti- 
culars can be had from the Registrar. 

Sir J. C. Coyajee, Professor of Economics, has 
resigned his appointment. He was Professor of 
Economics for nearly three years. 

A Diploma course in Lihrarianship has been 
introduced in the Universitv. 

The M.A. (Hons.), M.Sc." (Hons.), and Ph.D. 
degrees were awarded for the first time this 
year, to candidates for research work done by 
them. 


Allahabad University ; 

Pandit Iqbal Narain Gurtu was elected Vice- 
Chancellor of the Allahabad University, at a 
meeting of the Council held on the 4th December. 


Aligarh Muslim University. 

The Academic Council of the Aligarh Muslim 
University decided at its meeting held on 13th 
November to accept the thesis submitted for the 
Ph.D. Degree in Physics by Mr. Mohd. Jan Khan, 
As examiners Sir C. V, Raman, Dr. W. Jevons, 


Imperial College, London, and Prof. R. Samuel, 
Aligarh, have been appointed. The thesis com- 
prises two parts. In part I, the candidate 
has worked out the absorption spectra of a num- 
ber of polj’atomic molecules and shows that the 
ground state of molecules formed by a central 
atom in a higher state of valency does not arise 
from the ground state of a molecule formed by 
atoms of lower valency but from an excited level. 
The second part deals with the spectra of SeO 
and Se 02 , the vibrational analysis of which is 
given. The constants of these molecules show a 
close correspondence. Both these results clearly 
indicate a strong localisation of the bonds. 


Benares Hindu University: 

Netc Aiypovntments . — In the new ses.sion which 
commenced in July, eleven new appointments 
xvere made. The following are some of the 
important ones - 

(1 ) Rao Bahadur K. Y. Rangaswarixi Aiyangar, 

M.A. (Madras), appointed Principal of 
the C. H. College of Arts and University 
Professor of Economics. 

(2) Dr. S. K. Belvalkar, m.a. (Bom.), Ph.D. 

(Harvard), I.E.S., appointed University 
IProfossor of Samskrit. 

(3) Dr. P. N. Roy, m.a. (Cal.), D.iitt. (Rome), 

appointed Professor of Modern Eurox>ean 
Languages. 

(4) Dr. Mrs. Indumati B. Adarkar, m.b.b.s. 

(Bom.), D.L.O., M.R.c.s. (London), ap- 
pointed Lecturer in Domestic Science for 
the Women’s College. 
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Paculiies . — At the Annual jVTeetings of the 
Fa<.'iiltios lield on November 29 a.nd 30, 1935, the 
i'ollowing gontlenien were elected Deans : — 

Kaculty of Law : Tlie Rt. Hori’ble Dr. Sir Tej 
-Baliadiir Sapru, K.c.s.i., m.a., ll.d. 

P^rciilty of Arts : Prof. P. B. Adhikari, M.A. 

Faculty of Science : Prof. P. K. Dutt, M.A. 
(Oautab.) 

Faculty of Oriental Learning- : AIM. Pandit 
.Prainatha Natli 'Larkabhushan. 

Faculty of Theology : Pandit Vidyadhar Gaud. 

Kaculty of Ayurveda (ATedicine and Surgery): 
MM, Kavira.i Dr. Gananath Sen, m.a., m.d., 
n.M.H. 

A cadcmle QucM{07)s, — Tlio Fnivei sity was one 
of the earliest in the country to start a number 
of technical and professional conr-ses which have 
liithert'O been under the Faculty of Science. With 
a view to greater efficiency the Senate has pro- 
l)f)so(l the establishment of a separate Faculty of 
Teclinology. Tlie necessary Regulations have 
heon.i’i'ained and submitted to the Ahsitor for 
sancti on . Th e Senate l ias al so under consideration 
th(^ introduction of a diploma course in Pharma- 
ceuticals. 

U7uversiftj Library. — The University Idbraiw is 
now housed in a commodious and magnificent 
building constructed at a cost of Rupees Three 
Laklis ^wliich was received as a donation from 
IL IT. The Gaekwad of Baroda. During the year 
1931-35, 8,547 volumes were added bringing the 
grand total of books to about 80,000. The 
new jicccssion includes 5,725 volumes valued at 
Bs. 50,000 and received as a gift from the Kanju 
Mulji CUiaritable Trust of Bombay. 

The University Traimbuj Coi'ps . — The corps 
lias i‘et limed from tlie Annual Oamiis of the 
Battalion lield at Bareilly from. Nov. 1 to 15. 
it won the Efficiency Cup for tbe ninth time in 
succession and annexed several other prizes and 
trophies. Besides providing armoury, parade 
ground and residential quarters the University 
lia,s recently constructed a 400 yards’ classifica- 
tion Sliooting Range at a total cost of Rs, 0,000. 


University of Bombay : 

Institute of Science. — Dr. Alata Prasad? 
Professor of Inorganic and Physical Chemistry? 
lias been elected a Fellow of the National Insti- 
tute of Sciences, India. 

The 1st annual meeting of tlie Indian Academy 
of Sciences, was held here from 18th to 20tli 
of December. It was opened by H. E. the 
Governor of Bombay. Air. V. IST. Cbandavarkar, 
the Yice-Cbancellor of the Bombay University, 
was the Chairman of the Reception Committee. 

Calcutta University : 

The Senate of the Calcutta University has 
donated Rs. 5,000 to the Indian Institute of 
Aledical Research, out of the Sir 1?. C. Roy Fellow- 
ship Fund, and sanctioned a grant of Rs. 1,200 
to Dr. G. N. Roy, Professor of Oliemistry, Carmi- 
chcul Medical College, to enable him to carry on 
research on Epidemic Dropsy. 


University of Mysore : 

1. Tlie Senate held its ordinary meeting for 
the year on 21st November, 1935. At the meet- 
ing, the Senate resolved to recommend the con- 


ferment of the Degree of Doctor of Laws on 
Rajasabliabhushana Diwan Bahadur Sir K. P. 
Puttanna Chetty. A proposal to declare the 
results of the Master’s Degree examination in 
two classes (first and second) was referred to the 
Academic Council. A proposal to institute a 
section providing balanced diet in hostels was 
discussed. The University authorities will fur- 
ther consider the proposal. 

2. Dr. A. Subba Rau, b.a., d.sc. (Lond.), 
P.R.M.S., Professor of Physiology, Aledical College, 
was elected by the Senate of this University as 
its representative on the Court of the Indian 
Institute of Science, Bangalore, for the period, 
193(5-40. 

3. The following Extension Lectures were 
delivered : — 

(i) Mr. Devudu Narasimha Sastry, m.a., on 

(a) ‘Tvalidasana Sandesa” ; {b) '‘Kar- 
nataka Samskruti” ; in Kannada at 
Nanjangud, Alysore and Chiokballa- 
pur. 

(ii) Mrs. Iqbalunnisa Hussain, b.a., Dip. Ed. 

(I^eeds). on (//) “Aly experiences in 
an English University” in English at 
Bangalore and Alysore; (6) “Education 
of Muslim Women” in Urdu at 
Bangalore and Channapatna. 

4. Mr. K. S. K. Iyengar, b.a. (Cantab.), Pro- 
fessor of Mathematics, Central College, pro- 
ceeded on leave for one month and IS days from 
(5th November, 1935. 


Central Board of Education : 

Full List of AIembers. 

Ex-officio. — (1) Sir Girja Shanker Bajpai, Mem- 
ber-in-charge of the Department of Education, 
Health and Lands (C4iairman), and (2) Sir George 
Anderson, Educational Commissioner with the 
Government of India. 

Nominated by the Government of India. — (3) 
Sir T. B. SaprUj (4) Sir Akbar Hydari, (5) Dr. 
A. H. Alackenzie, ((5) Right Rev. G. D. Barne, 
(7) Lady Grigg, and (8) Srimati Rajkumari Amrit 
Kaur. 

Elected by the Council of State. — (9) Sir K. 
Ramunni Menon. 

Elected by the Legislative Assembly. — (10) Dr. 
Ziauddin Ahmed, and (11) Dr. Bhagwandas. 

Nominated by the Inter-University Board. — (12) 
Mr. Shyamaprasad Mookerjee, Vice-Chancellor, 
Calcutta University, (13) Sir S. Radhakrishnan, 
Vice-Chancellor, Andhra University, and (14) 
Dr. R. P. Paranjpye, A^ice-Chancellor, Lucknow 
University. 

EepresemtaUves of Local Governtnents — Either 
the Alinister of Education or his deputy. Director 
of Public Instruction or his deputy. — (15) The 
Director of Public Instruction, Aladras, (16) the 
Director of Public Instruction, Bombay, (17) the 
Minister- in- charge of Education, Bengal, (18) Sir 
.T. Srivastava, Minister of Education, United 
Provinces, (19) the Director of Public Instruction, 
Punjab, (20) Dr. Ba Maw, Alinister of Education, 
Burma, (21) the ATinister of Education, Bihar and 
Orissa, (22) Air. B. G. Kharpade, Minister of 
Education, Central Provinces, (23) the Director 
of Public Instruction, Assam, and (24) the Director 
of Public Instruction, North-West Frontier 
Province. 
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‘‘Mathematics and the Question of Cosmic 

Mind,” with Other Essays. By 0. J . Keyser. 

(“Seripta Matlieniatica’', Yeshiv^a College, 

Amsterdam Avenue and .186th Street, Ne\v 

York, F.S.A.) 1935. Pp. 128. 75 cents. 

This book is Yo. 2, in the Seripta Mathe- 
matiea Library series of which Yo. 1 w*as 
reviewed in these columns previously. 
According to the author the book, at least 
tlie greater part of it, is written for those 
who should like to think, and not for the 
multitude who are satisfied with being 
merely told. The volume is composed of 
six essays, — all reprints, — two being popular 
expositions of the mathematical method and 
one a popular discussion of that most dis- 
cussed subject — whether the external world 
is real. In the essay on '“Mitigating the 
tragedy of oui^ modern culture'’ the author 
puts in a powerful plea for more earnest 
attempts on the part of the specialists to 
popularise their work so as to reach 'The 
intellectual laymen" and reviews the notable 
attempts of Peichenbach, Weyl, Lewis, Levy, 
Jeans and Eddington. It certainly gives 
us great pleasure to add to these the name 
of the eminent author of these essays. In 
the essay dealing with Law (he calls it legal 
science), we are shown how mathematising 
will benefit the subject immensely though 
there are obvious limitations of a formidable 
character. Tlie last essay is merely an 
appreciative article on the life of the late 
Prof. W. B. Smith, a great mathematician 
and a versatile scholar. 

The book is well got up notwithstanding 
the misprints which occur (e.g., on pages 56, 
89, etc.) and is very readable, the language 
throughout being frankly journalistic." The 
purpose of the promoters of the movement 
is eminently served by the two books so far 
issued and we may confidently look forward 
to more iUuminating works of a similar 
nature in future. As Yo. 1 in the series 
bears the name Poetri/ of Mathematics and 
Other Essays, it would not have in the least 
been inappropriate if this had been named 
Jleahing of Mathematics and Other Essays. 

B. M. Y. 


Mechanical Properties of Matter. By S. G. 
►Starling. B.se., a.r.c.sc., F.inst.p.'' (Mac- 
millan ct To., Ltd., London.) 1935. 
Pp. nil - 336. Price (}sh. 

There are but a few text-books on Proper- 
ties of Matter at present available in English 


and a new book by the autlior of tho. mucli- 
used Electricity and Magnetism is a wel- 
come addition. The book comes entirf^Iy 
up to our expectations and has same 
conciseness and clarity that distinguisli the 
other books of the author. Qlhough prinmrily 
meant for Higher School OeTtilicaite and 
Intermediate students, such frec^ use. of simple 
Calculus has been made that witli a very few 
additions here and there, c.y., in connection 
v/ith Gravitation, the book will meet the 
utmost needs of the B.A. and B.So. Pass 
students of our Universities. In fact the 
chapters on “Flow of Liquids and Gases” 
and “Waves” contain more information 
than is usually required from such students 
and help to put them in touch with useful 
results in Plydrodynamics deduced in a 
simple way. The large number of graded 
exercises appended to tlie several cliaptcu’s 
will serve to give the student a tliorougli 
grounding and the really numerous worked 
examples are models which can be (‘utirely 
recommended. 

Exception has to be taken, Jiowever, to one 
or two features in this otherwise exccdlent 
book. The half-heiirted introduction of vector 
notation leads to some, equations wliich 
are meaningless. The fault is mostly due to 
introducing division hy a vector as if it 

vrere an ordinary scalar. Tims ^ — c 

onp. 30, fxs meaning ./> on p. 3.1 and -y 

on the same page will lead the student to 
an unwarranted liberty in operations witli 

a vector. On p. 77 — is called the radial 
r 

acceleration : this is misleading. -- is the 

r 

acceleration along the normal which happens 
to coincide with the radius in the case of the 

circle. The equation = r E on 

at dt r 

p. 76 would mean that along the radius there 

are two accelerations r ^ and + — t,oth of 

dt r 

which are false conclusions. The introduction 
of the vector notaiion is a progressive step, 
but the little addition that wnuld make the 
notation consistent is not beyond the grasp 
of the students wlio use the book, and could 
easily be introduced. On p. 96 there is a 
misprint reading “holes are drilled the bar” 
and on p. 175 we once read “liquified”. The 
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correction for the huoyancy of a.ir in weighing 
should be ^ while on 

p. 1 65 it is written avS if 7n. Y 

8i / 

These small blemishes are indicated with 
the sole idea of making the book as iinexeep- 
tionable as possible, for we may be sure that 
siicdi a good text will see numerous editions 
and will serve generations of students. We 
have no hesit?otion in recommending the 
book to the Pass students of our Universities. 
The low price is most inviting. 

T. S. S. 


Elements of Strength of Materials. By Messrs. 

S. Timoshenko and Gleason H. Mac- 

Cullough. (Messrs. Macmillau & Co.) 

3 935. Pp. 350. Price 145. 

The authors have brought out an ex- 
ceedingly useful book. There are a large 
number of text-books on the subject but the 
presentation of the subject by the authors 
is so good that one’s interest to read the 
book is increased as he proceeds and a.t the 
same time, due to the inclusion of alternative 
methods of solving many of the problems 
the subject is made very clear. The authors 
have in addition included at the end, 
chapters on '' Energy of Strain ” and on the 
various modern strength theories which will 
give just an idea to the students about the 
practical realities of the strength of materials 
and wmrking stresses. But in the chapter 
on riveted joints while discussing the failures 
of joints by various causes, they have re- 
commended that the distance betvreen the 
centre of the hole and the edge of the plate 
should be between If to 2 times the diameter 
of the rivet, while the British practice re- 
commends only 1 -J times the diameter. 
Again, for double shear the resistance is 
assumed to be double that for single shear, 
while the usual practice is to assume only 
If times that of single shear resistances, 
since it is not possible to ensure uniform, 
distribution of loads. The authors could 
have, with benefit, included the formulae 
for the design of rivets for given thickness 
of plates and design of cover plates in the 
case of butt joints, and also graphical deter- 
mination of pitch by band method. Except 
for these shortcomings the book is a very 
good one and can be used as a text-book in 
the Colleges and Schools of Engineering. 

The Publishers must also he congratulated 
on the neat printing and get-up of the book ; 


there are very few errors and the printing 
is such as not to strain the eyes. 

E. K. K. 


Mercury Arc Rectifier Practice. By Mr. F. C. 
Orchard, a.iU.i.e.e. (Chapman & Hall, 
Ltd., London.) 1935. Pp. 22 - 1 . Price 15s/i. 
This book deals clearly and concisely with 
a subject of growing importance, and will be 
found equally useful by students as well as 
practising engineers. The author explains 
in simple terms, with the help of clear dia- 
grams, the principles underlying the action 
of the rectifier, its evolution and construc- 
tion . The writer also deals in a very practical 
and comprehensive manner with the installa- 
tion, operation, maintenance and testing of 
rectifier sub-stations. The chapter on grid 
control indicating, as it does, some important 
applications and possible lines oi future 
development, adds greatly to the value of 
the book. The diagrams are excellent. The 
concluding chapter gives the relative advan- 
tages and disadvantages of the rectifier a>s 
compared with rotating machinery for sub- 
station work. The appendix contains some 
useful tables and a bibliography is added. 

C. A. K. 


Inorganic Colloid Chemistry, Vol. IL The 
Hydrous Oxides and Hydroxides. B 3 " 
H. B. Weiser, Professor of Chemistry at 
the Bice Institute. (John Wilev & Sons.) 
1935. Pp. 429. Price 23/6. 

The book deals with the methods of jjrepa- 
ration, the properties and the uses of oxides 
and hydroxides in the colloidal condition. 
Ten years ago the author published a book 
on the Hydrous Oxides. The present volume, 
however, is not a mere revision of the earlier 
work. As stated by the author in the pre- 
face, most of the chapters have been entirely 
rewritten embodying the latest developments 
in this rapidly expanding branch of physical 
chemistry. The numerous observations re- 
corded in the book have been examined 
critically and special emphasis has been laid 
on those aspects of the study of colloidal 
oxides as have led to the development of 
colloid chemistry on the theoretical as 
well as the applied side. 

The first chapter is introductory in nature 
and deals in general with the preparation and 
properties of hydrous oxides and gels. The 
oxides are studied in detail in the subsequent 
chapters- The treatment of the hydrous 
oxides of iron, aluminium, chromium and 
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silicon is particularly exhaustive. The last 
four chapters deal with the technical applica- 
tions of the hydrous oxides in mordant 
dyeing', mineral tanning and water purifica- 
tion . 

The book is to be welcomed as a valuable 
reference work by colloid chemists and wall 
he equally useful to the teachers and students 
of chemistry as the information is presented 
in a clear manner — characteristic of all the 
publications by Professor* Weiser. 

B. S. Rao. 


Colloids in Agriculture. By C. E. Marshall, 
w.sc., Ph.n. (Edward Arnold Co., 
London.) 1935. Pp. 184. Price 5.sd 
The publication of this book is a sign of 
the increasing extent in which the teachings 
and methods of physical chemistry and of 
colloidal science are being drawn upon in 
building up the scientific basis of the studies 
of soil. Dr. Marshalks work on soil problems 
specially that on the X-ray analysis of clay 
minerals is well known and the book fulfils 
every expectation as to a clear, critical, 
concise and accurate exposition of the 
subject-matter. The book has been written 
with, an eye to the requirements of country 
organisers, district lecturers and rural in- 
structors — indeed, to all who are engaged 
in scientific agriculture and w^ho are in- 
terested in the application of our latest 
knowledge to their field work and their 
teaching ” as also of agricultural students”: 
in other words, both for instructors and 
students. It serves this purpose most ad- 
mirably. In the short compass of 184 
pages, demy size, the subject-matter is treated 
under the heads, the nature of colloids, the 
formation of colloids, the properties of small 
particles in suspension, the properties of 
molecules at surfaces, ions at surfaces, soils 
and gels, the mineral colloids of soil, the 
organic colloids of soil, colloids in soil for- 
mation processes, colloids and soil texture, 
some colloidal materials present in living 
organisms, colloidal architecture in biological 
structures, milk and milk products as col- 
loidal systems, smoke damage and x>lant 
protection. The book incorporates the 
latest information though naturally it is 
possible to indicate only the broader princi- 
ples in so short a space. It has also the 
merit of using a lucid and descriptive style 
and avoiding such intricacies as are un- 
suitable for the class of readers the author 
has in view. It seems, however, that the 
student, in order to intelligently grasp the 


subject, must have a good knowledge of 
the fundamentals and of more complicated 
allied phenomena which would supplement 
the skeletal framework given in the book. 
This need is met by the author by the addi- 
tion of lists of reference books at the end of 
each chapter with short notes for guiding the 
student. 

The appearance of this book following in 
close succession those of Professors Robinson 
and Comber and the latest edition of Sir 
John Russeirs well-known book now places 
at the disposal of English-knowing students 
of soil science an excellent account of the 
present positiou of our knowledge and 
tendencies of the development of soil science. 

The reviewer w^as particularly interested 
to notice that the book correctly reflects the 
present position of our knowledge regarding 
the following : 

{a) Coagulation by electrolytes seldom 
takes place at the isoelectric point and quite 
often at a cataphoretic speed higher than 
that of the particles of the sol not mixed 
with an electrolyte. It may be mentioned 
that during the aggregation of the particles 
the cataphoretic speed most often rises and 
then sharply falls when the colloidal solu- 
tion loses a visible homogeneous appearance. 
The text-books on colloids give a wrong 
picture in this respect. 

(b) An electric double layer may be formed 
on the surface of a particle by the adsorption 
of ions as distinct from the dissociation of 
adsorbed or surf ace molecules already present. 
It may be stated that this idea of dissociation 
of surface molecules requires to be supple- 
mented by an answer to the question as to 
why a part of the dissociated molecules 
remains attached to the surface and the other 
part is, relatively speaking, more able to 
diffuse into the liquid and give rise to the 
double layer. The use of the teims, mobile 
ions and primary adsorption, is also specially 
welcome to the w^riter. They give a better 
idea of the conditions obtaining in tlie 
double layer. Perhaps the mention of the 
electrical adsorption would have given a 
more definite picture of the double layer. 
The subjects of the adsorption of ions, and 
of base saturation capacity, and the degree 
of saturation in relation to texture, pH and 
the Hissink, T, S, and V values might have 
been treated somew^hat more in detail. 

Xo student of agriculture can afford to do 
without a copy of this book. 

J. X. M. 
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Annual Review of Biochemistry, Vol. IV. 
Editiul by Janies Murray Luck. (Annual 
Review of Biocliemistry Ltd., Stanford 
University P.O,, California, 1935.) Pp. vii 
-1' (>39. Price $ 5 *00. 

The policy adopted by the Revieio is 
neither to encompass the whole held of 
Biochemistry within, a single volume nor to 
adhere rigidly year after year to a given 
list of topics, hut to discuss a bunch of 
papers relating to a definite aspect of Bio- 
chemistry or to a certain point of view. 
The chemistry of proteins and amino acids 
reviewed by Professor Cohn is a fine 
(‘xain])le of how stray and apparently un- 
related papers have been marshalled and 
integrated to yield a comprehensive and a 
stimulating review of the subject from a 
physiochemical standpoint. 

Tlie Editors have been fortunate in 
scciiriug the services of several authorities 
in tlieir respective helds and this circum- 
stance while raising the prestige of the 
Rrvieinj renders it higlily informative and 
inspiring. Such reviews are useful in ac- 
quainting tlie reader with the processes 
whicli lead to the creation of new 
knowleiige and by way of example x>arti- 
cular attention may be dra^wn to the re- 
views on Plant pigments by Kuhn, Alkaloids 
by .Robinson, Growth substances in plants 
by Tliimann, Vitamins by Harris and 
('heniical embryology by Needham. While 
tlie Editors of the Review have provided us 
such a substantial quantity of useful informa- 
tion which will stimulate and inspire further 
inquiry, it may bo considered ungrateful if 
we remark that some of the reviews read more 
like an assemblage of chemical abstracts. 
In future, with enlistment of tlie co-opera- 
tion of the reviewers it should be possible 
to achieve the difficult task of maintaining 
a uniformly high standard and quality for 
all tlie branches of tlie subject reviewed. 

The fact that the enterprise after the in- 
troductory three-year period, has been estab- 
lished as a non-profit corporation, is a fine 
testimon}^ to the excellence, usefulness and 
popularity of the Review. It is a volume 
which will be found indispensable to every 
research worker. 

M. S. 


Cane Sugar Factory Control. By K. C. 
Banerji, f.s.t.a. (Indian Press, Ltd., 
Allahabad.) 1935. Pp. 436. Price, Foreign 
£ 1 ; Indian Rs. 13-8-0. 


This book is divided into two parts. The 
first part contains fifteen chapters on the 
technical methods of chemical control and 
their principles, special reference being made 
to the recommendations of the ” Uniformity 
Committee”. The second part is a collec- 
tion of 42 tables useful in the routine as well 
as special factory control work. 

The official definitions of the ** Uniformity 
Committee ” are given in the first chapter 
with the author’s explanatory notes wherever 
necessary. A separate chapter on sampling 
and weighing has been written. The methods 
of drying for moisture determination are 
treated in detail. The chapter on polariscope 
contains a concise explanation of the princi- 
ples of polarisation, and a description of the 
different instruments and accessories. 

Lane and Eynon’s method for reducing 
sugars has been recommended for all deter- 
minations except for high grades for which 
Low’s method should be employed. The 
description of both the volumetric and 
gravimetric methods for reducing sugars is 
full but the argument for including, in the 
same chapter, methods of ash determination 
is not convincing. 

For miU control purposes, Noel Deerr’s 
formula for the weight of mixed juice 
any other unknown quantity in the funda- 
mental equation, lias been favoured. The 
author has given a detailed description of 
Deerr’s algebraic theory and concludes the 
chapter with a numerical example and the 
standard milling formuhe. 

The chapter on boiling house control is 
well written. It contains the s.j.m. and 
the Winter-Carp-Geelig's formulae and the 
different expressions for the ” recovery ” 
and yield Calculation is amply illus- 
trated by numerical examples. 

In spite of the numerous errors in the text, 
which are of a minor character and are incid- 
ental to a first piihlication, the subject-matter 
of the book is very well arranged and the 
finish given to it is quite up-to-date. The 
illustrations are apt and the compilation of 
tables quite compreliensive. With the latest 
informations like the International Com- 
mittee recommendations, pH control, method 
of colloid estimation, etc., the book satisfies 
a real need of every sugar factory laboratory. 

G.G. Eao.' 


The Bombay Grasses. By E. Blatter, s.j., 
Ph.D., F.L.s. and C. McCann, f.l.s. 
{Scientifie Monograph No. 5, of the 
Imperial Council of Agricultural Research.) 
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Tlie late Father Blatter wa.s one of 
the most untiring of Avorkers and one of 
the most ]3roliftc writers in the field 
of systematic botany in Western India 
for many years. Mr. McCann had during 
a long x)eriod collaborated with Father 
Blatter and this work, which appears 
above their joint names, represents an 
enormous amount of very careful labour in 
the field, the herbarium and the library. 
Thebibliography is a complete list of refer- 
ences to grasses. The authors have wisely 
followed Stapf in the definition and sequence 
of the various divisions of the grasses and in 
this respect and others the book is up-to- 
date. The ecological side has not been 
forgotten and economic and medicinal uses 
are also mentioned, where knoAvn. A very 
valuable part of the book is composed of the 
excellent drawings done by Mr. R. K. Bhide, 
up till recently the Economic Botanist in the 
Nizam Dominions and previously a member 
of the Bombay Agricultural Department. A 
dissection under the dissecting microscope 
and a reference to these plates will often 
enable a quick diagnosis to be made — a 
diagnosis which might otherwise take a long 
time, particularly if some of the older descrip- 
tions have to be used for the identification 
of grasses. 

As many of the grasses mentioned in this 
work are distributed widely over India, it is 
certain that the book Avill be in great demand 
by those who are interested in grass through- 
out the Avhole of the Indian Empire. While 
the book is primarily botanical and syste- 
matic, it v/iU be found useful to those into 
whose spheres grasses come from the practical 
point of view, the Avorkers in the Agricultural 
Department, the Forest Department, the 
EeAmnue Department, the scientific sections 
of Indian Universities and Colleges .and the 
growing number of loA^ers of nature who 
are prepared to undergo the small discipline 
necessary to be able to follow a botanical 
description. A regrettable defect in this 
Avork is the binding, which is likely to give 
way at an early date and throughout the 
book the printer’s ink appears to have 
been occasionally smudged. 

W. B. 


Birth Control To-Day. By Dr. Marie 
Carmichael Stopes. (John Bale Sons ^ 
Daniel Son, Ltvd., 83-91, Great Tichfield 
Street, London, W. 1) 1934. Second 
Edition. Pages 237. 

Since the publication in 1919 of Wise 


FarentJiood Dr. Slopes has been contributing 
Amluminously to the literature on contracep- 
tion. In all her Avritings she has, to quote her 
oAAm words, created a background of argu- 
ment and sentiment behind the scientific 
exposition. The present book, which is 
addressed to those converts to Dr. Stopes’s 
doctrines, who want a practical solution to 
their problems, is entirely devoid of sentiment 
and presents merely the essential facts about 
birth control in all its aspects. 

At the outset the author cautions against 
those who, wilfully disregarding the funda- 
mental teachings of contraception, resort 
to unnatural methods, and as a consequence 
,^j;eck their own lives and are a menace to 
society as a whole. The book begins with 
laying before the reader the case for birth 
control and the relevant physiological facts. 
A unique feature of the book is that side by 
side Avith the orthodox methods some very 
efficient and cheap makeshifts have been 
indicated. It is very gratifying to note that 
in this particular, if in no other, the author’s 
claim for the usefulness of the book to the 
less favoured section of our society is 
thoroughly justified. 

The rapid spread of birth control knoAv- 
ledge in modern times has brought in its 
trail certain baneful results. In the hands 
of the ignorant, the methods of birth control 
are at once dangerous and undesirable. The 
author is keenly alive to this, and has, in a 
special chapter, dealt in an adniirahlo 
manner, Avith the so-called ''dangerous” 
methods. This section above all others 
must form the subject for serious study. 
That it is impossible to divorce sentiment 
entirely from such a human consideration 
as contraception is evident from the subject- 
matter of the ninth chapter ; here the author 
has answered certain questions arising in 
the minds of persons troubled by qualms 
of conscience. These we hope AAill be useful 
in setting at rest all doubts of honest think- 
ing folk. The value of the book is consider- 
ably enhanced by the inclusion, at the end, 
of some useful information about the working 
of Birth Control clinics and directions for the 
obtaining of first-hand knowledge. A short 
note appears about the legislation governing 
the practice of Birth Control by individuals 
and at clinics. 

Admittedly it is the right of every indi- 
vidual to be equipped with the knowledge 
to control his most vital function and the 
publication of ^ this book by a recognised 
authority is very opportune at a time when 
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the Public Health Commissioner in India 
has put up a plea for the control of popula- 
tion in this country. 

0. P. E. 


The Snakes of India. By Lieut. -Colonel 

K. G. Gharpurey, i.m.s. (The Popular 

Book Depot, LamingtonEoad, Grant Eoad, 

Bombay.) 1935. Pp. x + 165. 76 Figures. 

Price Es. 3. 

Gharpurey’s Snahes of India is a popular 
book giving general information and useful 
knowledge about the various common snakes 
found in our country and is written in a 
simple, lucid style, calculated to make the 
subject both attractive and comprehensible 
to the layman. Beginning with a short 
Introduction, preceded by a page of “ Errata’' 
and quotation from Arnold’s Indian Idylls, 
it comprises as many as 36 chapters dealing 
with almost every aspect of Indian Ophiology. 
The last chapter is by E. K. Golikere and 
makes a World Survey of Dangerous 
Snakes There are 76 figures, most of 
which are photographs. It is really un- 
fortunate that in many cases the author has 
had to depend on photographs made from 
distorted, preserved specimens and has not 
been able to secure characteristic pictures of 
live specimens. A preserved specimen loses 
the pose, attitude and bodily configuration 
characteristic of a living one, and a picture 
made from it cannot give a faithful idea to 
the reader. 

Here and there, though rather rarely, one 
comes across in Gharpurey’s ,.J)ook facts 
which appear to be imprecisely expressed ; 
but a book of such wide scope cannot be 
absolutely without faults and we can con- 
scientiously recommend it to those who are 
interested in the subject. 

As examx>les, we might mention that the 
author says, ‘‘ in the majority of snakes, 
the female lays eggs m the sun ” (p. 5 ; 

italics ours), a statement which we cannot 
endorse. On p. 6 he says that “ the safest 
way to hold a snake is by its tail at arm’s 
length. Then it may wriggle but cannot 
bite or twist round tlie arm.” One might 
mention that snakes are supple creatures 
and even though they are gripped by the 
tail and kept at arm’s length from the body, 
they can raise up their front half of the body 
by making a sort of loop and bite at one’s 
hand. What the snake-charmers do is 
not only gripping a snake as described by 
the writer, but also continually giving it a 
gentle shake to prevent its reaching up. 


Onp. 49, Gharpurey says, ‘‘Snake-charmers 
. . . .are adroit in catching snakes. They arc 
quick, and as soon as they see a snake, 
they grab it just behind the head, so that it 
cannot bite.” The reviewer has accompanied 
snake-charmers once annually for the last 
nine years on snake-hunting in the jungles, 
but he has yet to see a snake-charmer who 
can grab a poisonous snake just behind 
the head, as soon as he sees lx. If he 
did it, in all likelihood he would not live long 
to exhibit that snake to admiring spectators. 
Usually, the snake-charmer — and not all 
snake-charmers — can catch cobras fresh 
from the jungle — drags out a cobra from its 
hiding-place by the tail, keeps it at a yard’s 
distance from his body, places a stick on 
its neck and by moving the stick carefully 
round, ''pins” the head firmly to the ground. 
Then and only then it is that he ventures to 
grip its head in his hand. With a kra.it the 
process is doubly more difficult and it is only 
the most adroit snake-charmer wkc would 
try his hand at it. 

On p. 4, the author says that " the bifid 
tongue probably conveys the sense of smell 
to the two nostrils”. While this may be the 
usual idea, we should like to point out that 
one authority at least (Ditmars, 1922) 
believes that '‘snakes hear ‘with their iong'ues'' 
and that "the delicate, nerve-supplied tips of 
this wonderfully specialised organ are highl 3 ^ 
sensitive to vibrations from even slight 
sounds.” 

B. 0. M. 


Manual of Human Physiology. By Sir 
Leonard Hill, m.b., ll.d., f.r.s., 
Hon.A.u.i.A. (Edward Arnold & Co., 
London.) 1935. Fourth Edition, 484 pages 
with 186 diagrams. Price 6s. 6d. 

The fourth edition of tnis excellent and 
popular manual of Human Physiology follows 
closely the pattern of the preceding one but 
is modified in accordance with recent dis- 
coveries. An important feature of the book 
is the inclusion of a much-needed chapter 
on Eeproduction ; it also contains sugges- 
tions for experiments with very simple and 
inexpensive apx)aratus. It is as complete 
and clear an account of Human Physiology 
as could be written for the use of " students 
training to qualify as teachers ; for nurses 
undergoing hospital training and for the 
higher classes of schools and polytechnics”. 
The treatment of the subject on the whole 
is such that it will be of great help to any 
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one interested in the teachins: of elementary 
Phvsiolos^y. There is an adequate index:. 

A. S. R. 


Further Experiments upon the Water-Gas 
Process. By J. G. Kino\ B.IT. Williaims, 
and R. V. Thomas. (Department oi' 
Scientific and Industrial Research. Fn(‘l 
Research. Technical Paper No. 43, 1935.) 
This publication is a sequel to the earlim* 
studies in which methods were described i.o 
study the carbon and thermal balances in 
producer-gas process. 

The investigations described in this papin* 
are arranged in four parts. The first part 
is devoted to a study of the causes of clinker 
formation in the generator and the d(‘vices 
employed to minimise the accumulation of 
clinker, especially such as would adhere 
firmly to the walls of the generator and ca\is(‘ 
serious inconvenience. Observations of tin* 
distribution of temperature, at various re- 
gions of the fuel-bed, as well as of th(‘ 
velocity of flow of gas at the sides and (arntral 
regions of the generator provided data whicli 
suggested {a) that while charging the gen(‘- 
rator, a device should be employed to keep 
the larger lumps of coke in the centre and 
let the coke breeze pack the sides, and (b) 
that the grate should be so arranged that air 
flows into the fuel-bed at the centre of the 
grate. These two devices helped to kecq) 
the zones of high temperature in the fuel- 
bed in the centre, and to keep tlu^. walls 
relatively cool and also to prevent the. c.()k(‘- 
ash from overheating and lead to formation 
of large and hard masses of clinkcu*. Such 
a generator was operated successfully for 
a considerable period with four difR.rent 
specimens of coke whose ash fusion tempt^.- 
ratures (in a reducing atmospliere) ranged 
from 1200 to ISOO'" C. 

The second part presents the results of 
investigations on the effect of the rat(^ of 


blowing on tlu* <drn*i(‘ney of t}i(‘ prorcss. 
Wit h th(‘ aid of g’cMierai (*tHisid(‘rat ioiis from 
l.h(‘ thermal point of vi<‘W of the n'jirt ions 
])(‘tw(mn air aiiul <*arl)on, amt also of (In* 
conditions pr(‘va.iling in I ho gas gjunuator, 
an (‘quation has Ixnm (h^vdojUMl to ronimci 
th<‘ (‘.hi(*i<‘n('y of t Ih‘ }n'o(*(\ss with the rale of 
blowing. Mx})(‘rinH‘n(al stiidi(‘s with dilhr^ 
ent rat(‘s of blow'ing wer<‘ <‘ai’i'i<*{i out with 
a vi(^w to asc(utuiiii tlu‘ variat ion in ooinposi' 
tion of th(‘ blow'-gcas amd also of tli<‘ (limmial 
losstss incuriHMl. 'Th<‘ results ohtaiiUMl wnn't* 
in (a)nfornHt.y with t he t lunnah ica! (*(Hisjd(*ra- 
tions, e/':., ilie rad (‘ of hhoving slionid l)t‘ 
as high as i)ra.('ti<*al)l(‘ in ord<‘rto laaluee In 
a minimum tlH‘ p<Ma'(m(.ag(‘ of (‘arhon mom 
oxi(h‘ and also la) rodiiea^ lh(‘rtiial losses. It 
is at th(‘ sa, nH‘ ma't^ssa.i’V to ngulali* 

th(‘ p(u*iod of blowing so a.s iio(. to (‘Xeca-d 
th(‘ opt-inuun laun | xuait ur(‘ in t lx* rud-bed. 

The (‘.naml. of tli(‘ si/a* of cola* on tlx* etle 
cieiK'y of tlx* pi*o('(‘ss vva,s studied syslr 
math'.ally with nd’cMa^nce to e/'/arf/rr surfarr, 
rcavlknly, timr of (‘oolarl, i'oinposil ion id' the 
gas(*s ob(.aIn(*al aiixl (ix^rma! oulj)ut. It was 
found that vairiations of Mx* si/i* (d* eolo* in 
the rang!* 0 • I" to e> *0" haai no neirked (‘dVcl 
on th(‘ (drK*i(ux‘y of tlx* process. 

Tlx* next point. s(ndi(*(l was (lx* etliciiux’y 
of t-lx* j)roc(*ss vvIhu) msiiig (liffer<*nt typi*s 
of coke, viz., veit.ioa.l ndort, hori/onlal n‘> 
tort and lo\v-la*rn ] x*ratnre eok«*. No signi 
licant va.riations w(‘re fouixl, tlx* prota'ss 
(dfichunu'es being 72*1, 7.5 • 1 aixl 72*h 

per (*.(‘nt . r(‘si)(*(‘ti vx‘Iy . 

Tlx^ va.rions sonr<*(\s of f^rror which wa)Uld 
tend ta) vitiat(* (.lx* r(*sul(s a.ia* (‘Xa.niiixMl in 
d(*.ta;il a/ixl )>r(*s(*ntaxl ij' an appioxlix. 'rh(‘sc 
errors a,r(‘ small and nvo dm* to (u) liydrogcn 
from soiircaxs oMh*i’ I ha.n ( lx* w'a((*r g:x 
reaetion, (/;) nit.rog*<*n in tlx* (*<dv<‘, (<*) sniplnir 
in t4)(^ (*.ok(*, ((f) inoisiiin* in tlx* air, and 
(e) dilution (dT(*(*ts. 

K. U, K. 


Forthcoming Events. 


4 Jan. 1936— The Second Indian Road Oon!?|.oss 
at Bangalore. 

2 — 8 Jan. 19,36— Indian Science Congress — 23r(l 
Annual Meeting, at the Dalv College, and Kin<>- 
Edward Hall, Indore. “ " 


2—4 Jan. n).3(^— 

All India. Obstetade a.nd ( t voiccological Con 
gro.ss, n)3<) (win Pc If. Ma.(lra.s). 


B. N. Sastrif Superintendent, and Published by 

.1.1.C5C., tor me Current Science" Board of Editors, Indian Institute of Science. Hebbal Post. Bang.ilore. 


The Passing Away of His Majesty King George V. 


^HE Eoyal Family of Great Britain and the 
wliole Empire have suffered a grievous 
loss in the death of H. M. King George V, 
and the grief of the Queen and of the other 
members of the Eoyal Household must be in- 
consolable, but the thought that the whole 
nation irrespective of colour and creed stands 
by them in this hour of trial and calamity 
must assuage and sustain them in their 
sorrow. 

We did not like the look of Eeuter's news 
announcing King George’s illness, when the 
people were warned that cardiac trouble had 
set in. His illness in 1928 must have worn 
out all the reserve of strength and any small 
distemper must naturally produce very 
grave effects. 

His Majesty’s rule extending over twenty- 
five years has witnessed great political 
vicissitudes, and the world went through 
unparalleled tribulations. During this momen- 
tous period of the world’s history, the British 
Crown alone stood foursq[uare to all the 


winds that blew, and this is a remarkable 
testimony to the personal ascendency which 
His Majesty’s simple life and great personal 
virtues had established in the hearts of his 
devoted and loyal subjects. His Majesty’s 
rule was one for which few dynasties in 
Europe can furnish a parallel. During tliis 
eventful period science and letters progressed 
in a manner which few reigns have witness- 
ed, and His Majesty’s tender solicitude for 
the welfare and prosperity of the Great Com- 
monwealth through scientific progress will 
be gratefully remembered by posterity. 
Edward VII was named The Peace-Maker, 
his illustrious son was a Peace-Lover whose 
efforts at promoting the peace of the world 
will form an illuminating chapter of the 
history of the times. 

In the demise of His Majesty, King 
George V, the world has lost a great monarch, 
a devout Christian, and an estimable gentle- 
man. We offer our respectful and sympa- 
thetic condolences to the bereaved Eoyal 
Family. 



His Majesty King Edward VIII. 


TJIvS Royal Highness the Prince of Wales 
has assumed the powers and duties of the 
King of Great Britain and the Dominions 
overseas and those of the Emperor of India. 
For the arduous responsibilities to wliich he 
has been suddenly summoned, His Majesty 
King Edward VIII has passed through a 
long period of intensive training, guided 
and inspired by his beloved father. Like 
the late King George V, the Prince of Wales 
was a naval officer, a student of the University 
of Oxford, and has widely travelled. But 
the greatest experience, which few of the 
recent British Monarchs possessed, fell to the 
lot of the new King. During the World 
War lie served both in the Western front and 
Egypt, and witnessed what horrible troubles, 
miseries and sufferings a cataclysm of that 
magnitude implies. It will be remembered 
that in 1921 His Majesty visited India 
as Prince of Wales and his charming 


manners and urbanity won for him universal 
admiration, and most of all Ms great popu- 
larity amongst the student population was 
unrivalled. 

H. M. King Edward VIII has an iutimafe 
knowledge of the labour problems and the 
demands of the industrial classes, and his 
recent and frequent tours in industrial areas 
have provided him with unique opportunities 
of studying them at first hand, and identify- 
ing himself with the poorer people. This 
is an indispensable equipment for every 
modern monarch for the success of bis rule. 

While we tender to His Majesty King 
Edward VIII our respectful sympathies 
for the great loss he has sustained, we 
offer our prayers to the Great Giver of all 
Good that He may shower His choicest 
blessings on the Kew King. 

May His Rule be Long, Happy, Peaceful 
and Prosperous ! 
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National Intelligence. 

OIE GIRIJA SHANKAR BAJPAI, pre- 
^ siding at the inaugural meeting of the 
Central Advisory Board of Education held 
in December 1935, expounded the aims and 
objects of the Board in these terms : 

The main function of the Board is to impart 
to Educational thoughts tlie impulse of pro- 
gressive policy. It. is because we aimed at ensur- 
ing fruition of advice into action, that we invited 
ministers in charge of Education in Provinces to 
sit on the Board. It is because we aimed at view- 
ing the wliole field nf Education in one conspectus, 
that apart from Education Ministers and their 
Directors of Public Instruction, we have invited 
the Inter- University Board to send us three re- 
presentatives. It is because we want our effort to 
be quickened and influenced by responsible politi- 
cal opinion that we have with us representatives 
of the Legislature.” 

Presumably these ambitious sentiments 
must have formed the concluding portion of 
an important public pronouncement by the 
Member- in-charge of Education on the gene- 
ral policy of the Government of India, and 
it is widely hoped that the large and re- 
presentative body of eminent Educationists 
and Legislators who compose the Board 
might ensure the progressive realisation of tlic 
liigli purpose adumbrated at tiie inauguration 
ceremony. .Tt must be remembered that 
the Central Board is not a statutory body, 
and is without the power of taking the 
initiative in the formulation of any educa- 
tional projector policy. Its function, theie- 
fore, is restricted practically to advising the 
Government of India on problems referred 
to it, or to inviting information from the 
Provincial Governments and other organisa- 
tions interested in educational mattei's, with 
a view to examine tlie material collected in 
order to frame a co-ordinated scheme of 
recommendations. Manifestly the success of 
the Board in either of these spheres must 
depend on two fundamental factors. The 
first pre-requisite is the time and energy 
which the members of the constituent com- 
mittees can devote to tlie study and 
investigation of the special and general 
problems coming within their purview and 
having a specific bearing on the develop- 
ment of cognate subjects in the more pro- 
gressive countries, and liow far the members 
will bring the results of such study and 
research to bear on the discussion of 
the questions referred to the Board. The 
second factor relates to the ability and 
willingness of the Provincial Governments 
to adopt the recommendations of the 
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wliose broad outlook is reflected in tlie 
eulia'liteiied and progressive policy of lus 
State, Tlie knowledge and experience Avbicli 
he has aecninulated during his extensive 
foreisfn travels must be an asset to the 
administration and his solicitude for the 
IniprovemenT of village life in Baroda. is 
marked bv the recent grant of a crore ot 
rupees for rural uplift. This signal act, 
coupled with tlie opening of a new science 


and technological instituk^ will earn for 
His Highness the (unluring; love a.nd gratiludr 
of his loyal subjects, than winch notliiug 
can be more gratifying to a.n Itulian Ih'ino*. 
It is the ea,rri(‘st |>raycr of the jX'oplc of 
Baroda as well as of thos<^ of tlu^ rest of India 
that His Highmsss l-^ir Siiyaji Riio may bt* 
spared for many yuuu's to rule liis Stair 
and support’ proposals hu* it- [)iv>gt‘{‘.ssiv(' 
constitution in Britisli India, 


Dr. S. S. Bhatnagar, D.Sc., O.B.E. and Sir Bryce C. Burt, Kt. 


W E have great pleasure in felicitating Dr, 
S. S. Bhatnagar and Sir Bryce Burt 
on the distinctions bestowed upon them. 

Dr. Bhatnagar is one of the most popular 
and distinguished professors of the Punjab 
Univeisity, where, as the Director of 
the University Chemical Laboratories, bis 
researches have won for him a prominent 
place in the world of International Science, 
it will be remembered that in recognition of 
his valuable investigations of basic impor- 
tance to the petroleum industry, Messrs. 
Steel Brothers Company Ltd. and Attock 
Oil Company recently placed at his disposal 
large sums of money for further researches 
on petroleum and allied subjects. In a 
spirit not unlike that of Faraday, Davy and 
Pasteur, Dr. Bhatnagar placed the large 
lump sum grant paid to him by Messrs. 
Miller and Ward as a personal gift, at the 
disposal of the Lmiversity for inaugurating 
a department of Petroleum Research. Dr, 
Bhatoagar's latest book on ^‘Physical 
Principles and Applications of Magneto- 
Chemistiy,'*' recently reviewed in our columns 
by Dr. Edmond C. Stoner, is a great contri- 
bution to the physical and mathematical 


aspects of the subject, which lias won for 
the author wide appr(‘.eiation. He lias 
always been a steady and true friiuul of 
Currhit Science whose present i)asiti<)U is duo 
to his consistent and imstiiiting support. 

I^ir Bryce Burt first came into jiromiMeucu 
by his distiiiguislied woik as Secretary to 
Central Cotton Committee, and the (lovorn. 
ment of India, in apimiudation of it, aj^poinl;- 
ed him Agricultural Iflxpcrt to the Imperial 
Council of Agiicultural Eesoarcdi. In tbis 
new spliere, lie threw the weight of his 
knowledge and expeiumice in a.d vo(*,ating a 
liberal policy for the i)romc)tioii of seieiitilin 
research in ail the (h^partnieuts of Agricul- 
tural Stations, the Uiiiversities and otlicr 
research centres. On the retirement of 
Sir T. Vijayaraghavacliarya, Sir Bryce IJiirl: 
became tlie Vice-President of tluv Council 
and this appointnuMit testilies the wide 
popularity wliicdi he (nijoys n.inong his 
colleagues and tli(‘. esteem and confidciico 
which the Government of India have in liis 
sobriety of judgnumt and techni<ial know- 
ledge. Current Science and Agriciillml 
Science owe mucli to liim. 
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Application of Statistics to Field Technique in Agriculture, 

By Eao Bahadur M. Vaidyanatliau, m.a., l.t., 

^^Udistician^ Imperial Gouncil of AgricvUnral Resea rcJi, ^'Civ Delhi. 


Introduction. 

A FPLICATION of statistics to field tech- 
nique in agTiculture is now assuming 
an importan(*e and a usefulness which can be 
compared only to the utility of a tool to 
a mechanic or of an instrument to a suro'eon. 
Statistics is now an indispensable dissector 
for an agricultural experimenter to judge 
the results of his experiments, and the 
modern agronomist cannot now for a moment 
dispense with the applications of modern 
statistical theories for properly designing 
his experiments and for a valid interpreta- 
tion of his results. On these aspects of field 
technique a co-ordinated research is neces- 
sary as in every other science, and it seems 
doubly so in the case of statistics applied 
to aigriculture owing to its varied applica- 
tions and to the varying conditions under 
which it is to be applied. The American 
Society of Agronomy is doing its best to 
co-ordinate the statistical researches as applied 
to agriculture, and the Agricultural Ivcsearch 
Council in. England has been emphasising 
the need for sound statistical treatments in 
connection with field experiments. The 
Imperial Council of Agricultural Eescarcli 
in India is not slow to take to modern statisti- 
cal ideas, and has been pleading for a correct 
statistical technique in the case of held 
experiments in the Provinces and Indian 
States. 

It should, however, be mentioned that 
statistics is only a means to an end, and 
that its application to held technique is 
intended merely to provide standards for 
comparisons of results from experiments 
conducted under known conditions. It is 
in no way intended to create an art by 
itself and in no way meant to discourage 
the experimenter from utilising his full 
knowiedge to his best advantage. Even 
experiments which had not been designed 
from the point of view of modern statistical 
ideas could be studied and interpreted, but 
it should be emphasised that a proper design 
for an experiment with a view to a valid 
interpretation of results, would go a great 
way in strengthening the hands of the 
experimentalist, and giving him a courage 
and a conviction in '' disentangling the 
diverse factors that contribute to a joint 
result”. This is just what happens in the 


study of results of an agricultural experi- 
ment, where a number of variations such 
as soil heterogeneity, varietal effects and 
maniirial effects, operate jointly to produce 
a single result of, what 'is known, as the 
plot yield. lender old ideas, a high per- 
centage difference in plot yields, say, of 
two varieties under trial, is a sufficient 
guarantee that one variety is superior to 
another, but according to modern ideas 
w'hile Mgli and loio are purely rcdative terms, 
the significance of the differencie should be 
based upon a knowledge how far chance 
had operated in bringing out that difference. 
If the chance error is high, even a high differ- 
ence — say 30 to 40 per cent, difference — may 
not be significant^ This is the experience 
met with in some of the recent results in 
agricultural experiments in India, where it 
was found that a liigh percentage difference 
of even 30 per cent, betwx-^en treatments was 
found not significant. Thus a successful ex- 
])erimenter should try to bring down his ran- 
dom error as low as possible ; so that even 
small differences between different factors 
at work — say dilferences in yield of different 
varieties — may on the basis of this error be 
significant. But even more important is 
the validity of estimates of error, which can 
be secuired only by a snitable design. The 
validity of estimate of error depends partly 
upon whether estimates of other variations 
such as soil heterogeneity in an agricultural 
experiment are properly eliminated from 
our accounts, and partly upon whether our 
samxde of plot yields is a random^ sample of 
population. A proper design for an experi- 
ment is thus the only panacea for ensuring 
a valid interpretation of results. We have 
now reached a stage in the progress of field 
technique, wdieu we could plan even a 
complex experiment where a number of 
interrelated factors can be simultaneously 
studied, and significance deduced. 

Principles of Modern Experimental 
Design. 

This takes us to the three broad criteria 
for a satisfactory experimental design, which 
are now more or less accepted. Firstly^ as 
seen already, the error of the experiment 

* The exact connotation of signifita7ice is explained in 
the subsequent paras. 
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slioiild bG as low as possible giving a maxi- 
mum precision for the experiment. This 
can bo secured only by a sufficient number 
of replications. The need for replications 
in a held trial is now easily recognised, as 
the experimenter knows by experience that 
this is the only way of eliminating from his 
comparisons the effects of soil variation 
obtaining in the field. The second condition 
for a satisfactory held lay-out is that the 
error as estimated should be a valid estimate. 
Old plans of lay-out and methods adopted 
for estimating the error did not aim at 
separating the portions of the differences 
due to several causes, and hence led to aggre- 
gates which were of only limited applica- 
tion. For example, Mercer and Hall’s method 
of basing the error of an experiment upon 
plot variations of individual treatments 
did not discriminate between the variations 
due to several factors ; so also Engledow 
and Yule’s which did not take into account 
the soil variation. Modern methods of field 
experimentation are intended to remedy this 
defect. The validity of the estimate for error 
can, however, be secured by a sufficient 
number of replications, provided the plots 
represent random samples of the experi- 
mental area. As this condition is generally 
not satished, what is known as rayidomisation 
is now introduced in all held experiments 
[by which plots in each block (or row and 
column) are randomised with respect to 
treatments under trial]. This ensures, in 
the language of Fisher, that ‘'the differences 
utilised in the estimation of error (by which 
differences between unlike plots are judged) 
are properly representative of the other 
errors which produce the actual errors of the 
experiment”. So long as we recognise that 
a correct interpretation of results depends 
upon valid estimates for error, the best way 
for securing such a valid estimate seems 
to be only by arranging the plots at random-. 
Any systematic arrangement of plots cannot 
secure an unbiassed estimate for error and 
the old idea of having unlike plots as close as 
possible, deprives us of a useful method for 
deriving a valid estimate for error. The 
arguments against randomisation sometimes 
advanced by agricultural workers are 
discussed in the next para. The third 
criterion is that the design should be such 
that all soil differences could be eliminated 
from the comparisons to be made and equally 
well from the estimates of error which form 
the very basis for judging “significance”. It 
is found from experience that increasing 


the replications beyond a certain limit 
cannot bring on an additional precision 
for the experiment, which, therefore, limits 
the number of replications. To secure the 
object of eliminating soil differences, replica- 
tion cannot therefore be a sole remedy, 
and the modern ydan is to limit the area of 
the experimental field and to demarcate 
it into “blocks”, or “rows and columns’’; 
thus securing “localisation of control”, ty 
which it is possible to eliminate soil differ- 
ences by proper field arrangement, and to 
increase the precision of the experiment, 
without unduly increasing the number of 
replications. 

These three broad criteria for a proper 
design for a field experiment have led to 
three broad concepts : — Replication^ Ran- 
domisation and Localisation of Control. Their 
objects are, briefly mentioned, to secure a 
valid estimate of error by means of a suit- 
able design and an improved precision for 
the experiment by taking into account all 
possible variations such as soil heterogeneity 
and varietal effects, and by eliminating them 
from our calculations of error. 

Eandomisation — Possible Objections axd 
How They aue Met. 

While randomisation seems thus theoreti- 
cally a necessity, there has been an acute 
controversy among the agricultural experi- 
menters in India and elsewhere wuth regard 
to the utility of the method. It would bo 
worthwhile at this stage to examine tlie 
objections raised against the method, and 
see how they could be met. A common 
objection raised is that the randomised 
method does not show on the field to the 
eye of an observer the relative differ- 
ences between treatments : thus while, an 
arrangement A B C, A B C, in several blocks 
systematically arranged might show the 
relative differences of treatments, an ar- 
rangement like A B C, A C B, CAB 

could not show at a glance these differences. 
But this is no argument against rayidomisa- 
tion, and besides there is a confusion in this 
argument between a field- experiment and a 
demonstration plot. While in the latter, 
the results should be demonstrated to the 
layman to appeal to his eyes, the former is 
essentially the domain of an experimental- 
ist — for him to ensure the results and to 
satisfy, before they can be tried on a large 
field scale for confirmation. There could be 
no mistaking these two, and it is wrong to 
presume that one is a substitute for another. 
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The second argument usually advanced is 
that mistakes arc easily committed in a 
randomised arrangement owing to untrained 
labour, which are avoided in a systematic 
arrangement. This is again no argument 
at all and the general experience is that 
Indian labour, if properly trained even for 
a short period of one season, picks up the 
details of even complicated plot arrange- 
ments so quickly, that it is unfair to advance 
this point as an argument against randomi- 
sation. The third argument against ran- 
domisation is that in several of the syste- 
matic arrangements recently adopted in the 
Indian farms, the standard error is found 
to be very low — even at 3 per cent. — and that 
therefore there is no need for changing the 
plan. But then there is no guarantee that 
this small error is a mlid estimate of error, 
which, as we have seen, is a fundamental 
condition for a valid interpretation of results. 
Experience has shown that correlations 
between plots such as existing between high- 
yielding and low-yielding plots are often 
marked, and that they vitiate the results 
sometimes very badly. Thus any systematic 
arrangement of treatments in a held experi- 
ment seems to have no justification what- 
soever. It is therefore seen that while the 
nrguments usually advanced against ran- 
domisation are mainly from the point of view 
of practical agricultural considerations, the 
theoretical aspects of the problem have not 
entered into them. Randomisation in a 
held experiment seems therefore a necessity 
and it seems irrevocable till we can find a 
substitute for it. 

PniNCiPi.ES OF Analvses of Vartanoe 
A]S fn CO-YARIANCE. 

The whole, statistical problem connected 
with the lay-out of a held experiment thus 
resolves into the possibility of analysis of 
total variation of plot-yields into those due 
to the component factors, and the use to 
which such an analysis can be put for testing 
the signihcance. Such a possibility pre- 
supposes a suitable design for the experiment 
— a design adapted to proper calculations 
and valid separations of those variations. In 
a randomised block arrangement, for example, 
each plot-yield may be regarded as in part 
due to the particular block in which it is 
situated, as in part due to the particular 
treatment and as in part due to a residue on 
account of what is called error. 

The method of analysis of total variation 
into component items is effected by what 


is now generally known as Fisher’s “Analysis 
of Variance”. The method of analysis of 
variance has become classic in the modern 
theory of statistics, and it is no^v freely 
applied not only to agricultural experiments 
but to economic and biological studies where 
a number of factors operate to produce a 
joint result. 

The principle of the analysis of variance 
as applied to data where only two factors 
cause variation is brought out by the single 
algebraic identity : — 

Kw _ Ku _ 

£ (x — x)- ~ S{x — x^Y- 

1 1 
The formula exemplifies the simple truth 
that if K? 2 . observations be split up into 
n groups with K individuals in each group, 
then the total variation or what is known as 
the ‘ total sum of squares ’ can be split up 
into (1 ) the ' sum of squares ’ due to devia- 
tions of the means of the groups from the 
general mean (multiplied by the number in 
each group), and (2) ' sum of squares ’ 
due to variations of the individuals from the 
means of groups to which they belong. 
These two causes of variation are knowm as 
due to ' between classes ’ and ' within 
classes’. The two causes of variation are 
independent^ and any individual x in the 
pth group for example may be expressed 
as x~XpY-x)^ error, the error portion 
being that left over after assuming the 
effects of the two independent causes. The 
relative importance of the two variances t 
measures the correlation, if any, in the 
sample ; if the variances are equal, the 
correlation is 0, and if they are not w^e may 
express the relationship in terms of r. If 
the variance of ' between classes ’ is larger 
than that due to ' within classes’, then the 
intra-class correlation is -4-ve and if smaller 
it is — ve. Apart from finding the existence 
of any correlation or otherwise in the sample 
the analysis of the total variation into 
component factors, as we shall see in the 
subsequent para, provides us with a test of 
significance for homogeneity or otherwise of 
the sample, which is by far the most 
important use to which ‘ the analysis of 
variance ’ has been put. 

Equation (1) can now be extended to the 
case of three items of variation producing. 
joint result. Thus in the case when Kn 
individuals are split up into n groups with 


t Variance is ‘ the sum of squares ’ divided by the 
appropriate number of degrees of freedom or independent 
estimates. 


460 


[January 19:56 


C U RREN T SCIENCE 


K individuals in each gToiip and with the 
restriction say that the variation of the 
rth individual's in the. several groups is also 
to he considered, then the identity be- 
comes : — 

Kw _ _ __ _ 

E [x - X)- = l^E(xp - x)- -r nE[xr - xf 

+ E{x -Xp-Xr +S)“- 
This corresponds to the case of a randomised 
block arrangement ^\iih n blocks, and K 
plots in each block corresponding to K 
treatments under trial. The last item cor- 
responds to '"error" or "interaction” between 
the first two items of variations. The whole 
analysis is easily seen to be a process of 
fitting constants so that the error variance 
is least : that is to say, if the observed plot 
yield of i/th block and rth treatment) 
is considered to be the sum of different 
effects such that error 

then by summing tliis for all the plots and 
by applying the method of least squares for 
minimising the error the best values for the 
constants will be : — 

K = general mean of all plot-yields. 

= the treatment mean. 
b.,, = the block mean. 

The principle of '"analysis of variance*’ 
can now be extended to any number of 
simultaneous classifications of different sets 
of groups or classes. Xow defining an 
ji-fold classification as one containing n 
classes or gToups into which a sample can be 
analysed, a randomised block arrangement, 
s.ay with 4 treatments, is then 3^ double four- 
fold classification {double, because only two 
items of variance blocJ:s and treatments 
enter into calculations) ; similarly a 4 x 1 
Latin Square will be a triple four-fold ciassifi- 
tion, and so on. It may be of interest to 
note that in the types of designs w^hich 
we are dealing with (fie., orthogonal^ designs), 
as one set of effects does not alter the other 
sets, the constants may be fitted in siynul- 
taneously OT one after another, and the sum of 
squares for the different effects will be the 
same by either process. Again so Iocs: as the 
design is orthogonal, that is to say, so'" long as 
the different items of variance can be esti- 
mated separately and directly, the total 
sum of squares will be equal to the total of 
the sums of squares contributed by indi- 
vidual items. Thus in a Latin Square 
arrangement the variances of the different 


1 of ‘orthogonal designs’ is given in this 


items — rows, columns and treatments — may 
be separately calculated and their sums of 
squares totalled ujj will ])(‘ equal to Hi(‘ ^ 
total sum of squares. The. cahuilatioii 
of the analysis of variance in eases of oitlio* 
gonal designs has been simplified v<'ry miicli 
recently, and the easiest method will he to 
calculate for eacli it(mi of •^■ariun(‘e — say 
block variance in a randomised block " 
arrangement — the sum of tlie s<i(iuir(\s of 
the totals of sev(wal blocks <livi<le(l by 
the number of plots in each block acd to 
subtract the correction T-/n (wherc^ is tlio f 
total of tlie plot-yields and n the number of L 
plots) ; and the corr(‘.ction will be th<‘ same ^ 
for all items of variance. 

Just as the variation of a siiigh^ variable ;r 
could be separated into several itcuus sucli 
as those due to ""between classes” and 
""within classes”, similarly if pairs of ol)serTii* 
tion of two correlated variabk‘s x and j( 
occur in groups, the co-variation of x and // 
could be separated into different items. 
Thus in an agricultural field ex])erinien( 
involving blocks and treatments, the ])loh 
yields in any two years may be eorrtdated, 
and the co-variance may be analysed 
into items (1) blocks, (2) treatuKud-s and 
(3) error. The co-variation of x and // is 
of course measured in t(U’ms of product^ ^ 

just as variation is measured in t(U’ins of f 
mean square ; h, the r(‘gr(^ssioii eo-edfieient, 
is the ratio of the co-variance of 
and y to the variance of x. To an 
agricultural experimeiit(n', the c.hi(‘f interest 
in the "‘co-variance” lies in its a])pliention 
to the corro(*tion of plot-yiehls in a set of 
plots in one year on the basis of yitd<ls in the 
same set in the xjrevious year or ycMirs. In 
a field exx)erime.nt, a knowledge of ])T(hnii- 
nary yields may help to firsUy how the 
yields in the experimental year’ are affected 
in relation to the. preliminary yields and 
secondly — which seems more imijortant— 
how the standard error of the ex^jcrinient 
changes. Assuming a linear regression of 
y on X, where x is the preliminary yield ? 
and y the experimental yield, a-ny correction | 
to be made in tlie yields of any tAvo plots f 
treated alike in the exxoeriineiital year, * 
should obviously be based on the diffei’ciiee 
in yields of those plots during the xireliininary 
period ; and assuming a linear xe^.grcssion 
y = hx, b, the co-efficient of regression is 
the ratio of ""co-variance of error in xy 


2 The co-variance is the mean product of .r and y i. 
measured from their means. 
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analysis” to the ‘‘variance of error” in the 
analysis of preliminary yields. It is interest- 
ing to note that the analysis of variance of 
iV and y, and the analysis of co -variance of 
X and y follow the same procedure in the 
matter of computation and that from these 
tables ''h'' is easily computated, and hence 
the sum of squares of the adjusted yields from 
the formula : — 

{y — hx)^ = y^ — 2bxy -f ¥x^. The adjusted 
yield itself is then y — h {x — x). 

In experiments on perennial crops (such 
as ‘ tea ’). a plan of lay-out is now adopted 
of what is known as ' equalisation of plot- 
yields,’ by which sets of plots in the several 
blocks are so chosen that the sum total of 
yields in the same set during the prelimi- 
nary period is the same. This method of 
lay-out combined with an assumption of 
regression between the preliminary and the 
experimental yields has given excellent 
results in the reduction of the standard 
error, and in the effective comparisons 
between treatments. But in the case of a 
few experiments on perennial crops con- 
ducted in India the co-variance between 
preliminary and experimental yields has 
not given any increased precision for the 
experiment. It should, however, be pointed 
out that where treatments themselves have 
produced differential effects during the pre- 
liminary period, the method of co-variance 
(or the assumption of regression of error 
between the plot-yields during the preli- 
minary and the experimental periods) fails 
to give a correct perspective for an altered 
'precision for the experiment. This is a 
very important point to be borne in mind 
in the application of the method for judging 
the improved precision of experiments on 
the basis of preliminary trials. But where 
the preliminary trial is an unbiassed uniform- 
ity trial (i.c., subject to the same or no 
treatment), then the method can be freely 
applied. 

Other Applications of the Method of 
Go-vauiance. 

It is possible to apply the method of co- 
variance to other cases arising in agricultural 
experiments, where accidental factors come 
into play such as uneven germination and 
insect pest, the effects of which cannot be 
measured. In such cases, we might, for 
example, correlate the number of plants 
with the eventual yields, and thus correct 
for the dihcerences in the plant number in 
different plots by the method of co-variance. 


The germination count in different plots 
will thus be a very important guide in 
judging the effects of such accidental factors. 
Another use to which the method of co- 
variance can be usefully employed in an 
agricultural experiment is to know what 
exactly the factor or factors connected with 
the crop that influence the eventual yields. 
This will be of great help to understand the 
different stages of plant growth leading to 
the yield as the effect of treatments. Thus 
in the case of cotton, if boll-count should 
be the deciding factor, we might assume a 
regression of the yield on boll-count ; or 
if the yield should depend upon the boll- 
size that will be the factor to be correlated. 
As another example, in the case of rice or 
wheat, we know ‘ tillering ’ is a very im- 
portant factor influencing the yield", and 
we might usefully study by the method of 
co-variance its effects, at several stages of 
plant growth, on the yield. Thus the 
method of ' co-variance ’ helps to study ‘ the 
mechanism ’ by which the treatments pro- 
duce their eventual effects. Such intensive 
studies have been undertaken in some of 
the Indian farms but the results need to be 
collated in a broader perspective. 

Choice of Proper Statistics. 

Once that the variations can be analysed 
into their component factors on certain 
valid assumptions, the problem turns out 
to be one of the study of ‘ significance'. 
Stripped of all technical language the 
question is : — If with respect to a sample 
the variance of one is larger than that due 
to another, can we say that the variation 
of the first is significantly higher than that 
of the second'?” In an agricultural experi- 
ment to judge, say, the comparative per- 
formances of varieties, what is needed is 
firstly whether the variauce due to varieties 
is significantly larger than that due to error, 
so that we can say with confidence that our 
experiment is a success ; and secondly 
whether on the basis of ‘ error ’ one variety 
is significantly superior to another. Both 
these tests depend upon the exact meaning 
and implication we attach to the expression 
‘ significance’. 

The connotation of what is termed as 
‘ significance ’ or ‘ significant difference ’ 
obviously depends upon what we can expect 
in the population of which our data are a 
sample. From the statistic or statistics cal- 
culated from our sample, can we say that 
it is a random sample of the original 
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popidation f In other words, a sample of size 
n is observed, and the problem is whether we 
could say that the sample is a random 
sample of the original population. In case 
the chajracter of the population is known, 
inferences with regard to the sample are 
expressed in terms of mathematical ])rob- 
ahility, but where we should infer from the 
sample only, the problem is firstly one of 
estimation of the population and then the 
probability of occurrence of the sample, 
which, in the language of Fisher, is a func- 
tion of the unknown parameters of the 
population which we are trying to evaluate. 
Fisher would call tliis function likelihood, 
and his solution by ‘dhe method of maxi- 
mum likelihood'’ (explained later) would 
-provide efficienl statktics. In an agricultural 
experiment n cannot be large and this adds to 
the complexit37 of the problem. The main 
difficulty, however, is to specify the popula- 
tion in terms of the sample. If the character 
of the population can be assumed, — such an 
assumption is not always valid, — then it 
Is easier for us to verify by mathematical 
processes whether the sample is a random 
sample. The specification of the population 
is by means of parameters based upon 
statistic' or statistics which are functions of 
the variables. Thus we may specify a 
population by y = a hx + cx^ and so on, 

.where a, h, e, depend upon the 

statistics to.be calculated from the obser- 
vations. The choice of the mathematical 
expression itself is largely intuitive, and 
test (explained later) will show how- far the 
■assumption is justified. 

, In the problem of estimation, however, 
we shall have to assume the form of the 
■curve for the population with one or 
more- unknown parameters. Now then with 
the sample values, the first requirement is 
the choice of the statistics for an estimation 
of the parametric functions of the population, 
and the second is to calcula^te the chance for 
the sample being a random sampdo of the 
population. While the first requirement 
involves a suitable choice of the statistic 
.or statistics,— for any number of such sta- 
tistics . ;will be available for estimating the 
unknown parameters of the ' population, — 
the; second requirement is answered by a 
study of the mathematical law of distribution 
of'^lhe statistic or. the. parameter evolved out 
of it, as it varies from sample to sample of a 
constant size,- n, the size of the sample, 
thus becomes a primary consideration both 
in the choice of the -statistic or statistics and 
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in the evaluation of distrihutions- Fisher 
classifies all statistics into those consisteni ' 
and inconsistent, efficient and ineffi-cient aud 
sufficient and insvfficient. In estimating 
parameters of the population, wo could haw 
innumerable statistics from which to esti- 
mate them, but the conditions for a proper 
statistic are:- firstly, that it should tend to a » 
fixed value as the size of the sample is con- 
tinuously increased, or in other words, that it 
should centre round a fixed value with errors 
or deviations from it distributed in a normal ^ 
curve ; secondly, the particular statistic se- 
lected should give a very low variance in ^ 
large samples, i.e., lower than those of other 
statistics which we could possibly tldnk of. 
and thirdly, the statistic selected should be 
examined for its sufficiency, that is, whether 
it can supply all information regarding the 
sample, in which case, even if it does not 
give a low variance, there is no need for the i 
calculation of other statistics. The first crite- 
rion secures consistency, the second effidoiq \ 
and the third sufficiency. Taking the Aritli- ; 
metic mean of a sample as an example of the 
statistic from wTiich to calculate the 
parameters of the population, we know that 
it is consistent, since in large samples it h : 
distributed in a normal law. But its elji- 
ciency will depend upon whether other sta- f 
tistics are not available also normally distri- 1 
buted as n is increased, but giving a lourr j 
variance for the purpose of estimating the i 
parameter of the population. Now since | 
the variance falls off inversely with n, the ! 
condition for efficiency is that the limiting ; 

value of i, where i is independent j 

of the estimation used. Thus if the original 
curve be normal, the Arithmetic mean h ! 
consistent and efficient in estimating a para* 
meter of the curve, but its efficiency is lowered 
wffien it is used to estimate say an exponen- 
tial curve, where other statistics define the 
parameter of the curve more accurately. 
Again in small samples, the Arithmetic mean 
IS sufficient to give complete information ,, 
of the sample, and tliough it may not be ■ 
efficient in the sense explained above, it 1 
serves the purpose so' far as it completely 
summarises all possible and available infor- 
mation from the sample. 

Thus we shall have to choose from a 
number of consistent efficient statistics the ; 
most suitable one to deduce the best estimates i 
of the parameters of the population. Fisher’s ^ 
method of maximum likelihood helps a 
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solution of tlie problem. If 6 be the un- 
known parameter of the population, the 
method consists in multiplying the logar- 
ithm of the expected frequency in each class 
by the observed number, and summing for all 
the classes ; and solving for 6 such that the 
sum is a maximum. As a simple example, 
if a, b be observed numbers in two classes 
so that a + b — n, with probabilities of 
their occurrences say/(0) and 1-/(0) respec- 
tively, then the maximum likelihood solution 
will give 6 for which 

alogf{6) + b log {l—f{d)} isamaximum. 
The positive solution for 6 secures a sta- 
tistic with a low variance. 

^ Tests of Significance. 

From what has been said, what is needed 
with respect to a sample of n observations 
{n not being large) is the deduction of valid 
tests of significance, to know firstly whether 
the sample is a random sample of a homo- 
geneous population, and secondly whether 
the means calculated from the sub-samples 
differ significantly on the basis of analysis 
of variance. Dealing with ' variance it 
is probably legitimate to assume that the 
original population is normal, in which case 
the scheme of analysis of variance explained 
already, combined with a knowledge of 
distributions of the statistic or statistics 
in random samples helps to arrive at proper 
tests of significance. In the case of an 
agricultural experiment, the procedure of 
analysis into variances due to blocks, treat- 
ments and error (or in the case of complex 
experiments including all interactions of 
higher orders) helps an understanding of 
how best the test could be applied. 

There are three such tests now in vogue 
which are easily explained. What is known 
as test (or test of ' goodness of fit ’) 
given by Karl Pearson in 1900 is intended 
to test agreement between observation and 
hypothesis where the variates are normally 
distributed and mutually correlated. It is 
based upon the distribution : 

' Student ’ showed in 1908 that the same 
law holds good in the case of the mean 
square of a random sample drawn from a 
normal population, test has however 
been found not effective when either the 
method of fitting is inefficient, or when 
negligible values are included in the cells 


♦ X'^^Sx^ I pi where m-j-x is the number observed, and 
fif the expected, 


of the sample. But generally speaking, 
the method has been found to be one of the 
most powerful tools in modern statistics, 
which ensures the very first step in all bio- 
logical studies for verifying observation 
with any assumed hyjjothesis. But there 
is some misunderstanding with regard to the 
full utility of x^ f^st which seems to have 
arisen from the confusion sometimes caused 
in the two independent statements 

(1) A sample does not differ significantly 

from an assumed population f{x), 

(2) A sample is most lihely to be a sample 

of a population /(^r). 

While (1) can be tested by method, it 
does not however follow from (1) that (2) 
is true. There might be any number of 
populations of which the given sample could 
have been extracted, all satisfying the x^ 
at the same or particular levels of significance, 
but only those giving low variances are 
to be preferred. In other words, x^ method 
is useful only to this extent, that it can 
safely be employed to test whether the given 
observations agree with an assumed law or 
not, but not to test the reverse that the 
original population should be the one 
assumed. Thus, for example, it can be 
employed to test, in genetics, whether 
there is agreement between observations 
and Mendelian class frequencies, or in biology 
independence in a four-fold or an 7 ^-fold 
classification assuming the marginal totals to 
be true. But in either case, unless fresh 
evidence is adduced, the complete identity of 
the sample cannot be assured. 

'V a7id 'z' Tests , — The two other tests 'f and 

have now become very popular with the 
agricultural experimenter. In fact, no experi- 
menter now-a-days takes the trouble of 
enquiring whether conditions necessary for 
the applications of these tests are fully 
satisfied ; but it is how-ever found that 
even when those conditions are not com- 
pletely satisfied, they can safely be employed 
fortesting ‘ significance ’. What is known as 
' t ’ test is to test whether the observed ' i ’ 

from a sample, the 

distribution oi ' t' from all possible random 
samples of size n (for varying values of n). 
' Student ’ gave his distribution of ' t ’ in 
1908, in his classical paper ' the probable 
error of the mean h The utility of Student’s 
distribution is now' seen in almost every 
kind of problem where the significance of 
any statistic in terms of its standard error 



464 


CURRENT SCIENCE 


[January 1936 


lias to be tested. ' t ’ tables have been 
constructed {e,g., Fisber’s tables) based upon 
tbeoretical distributions, giving the 'proha- 
bilhy or odds for or against deviations from 
the observed ' t ' occurring due to chance 
from which the significance could be judged. 
The theoretical distribution of ‘ as in 
the case of those of other statistics, is based 
on the assumption that the original popula- 
tion is normally distributed, and that a 
random sample of size n is drawn from it 
so that the chance of aio.., in the 
interval (dx-^. dXj^) is given by : — 

(If =Ke-i E dxi, clx^. dx„ 

(where m and cr relate to the population). 
By a suitable transformation, tFe distribu- 
tion of that of ■ the variance ’ of 

the sample calculated from the expression 

1 / - 2 

is deduced, and similarly 
that of 't\ We have after transformation : — 

— 7i{x — w)- — — 1 )jr- 

df= K'e e dxds 

showing that ^ and s are independent, so 
that the distribution of s is : — 

It can be shown that the mean value of 
from all possible samples is a- showing that s 
is an unbiassed estimate for a and that by 
the method of maximum-likelihood the 
best estimate for g is s giving the 

smallest sampling variance). But be it 
noted that s- is calculated with {n — 1.) as 
divisor in place of n to give an unbiassed 
estimate for cj-, which is necessary for the 
simple reason that we are estimating both 
the mean and the standard error from the 
same sample, both deviating from their 
true values. 

What is known as Fisher's ' Z ' test is 
more comprehensive (t test, as we shall see, 
is only a special case of ‘ Z ’ test) and is 
intended to test whether the given sample 
is^ a random sample of a normal population. 
Fisher's ^ Analysis of Variance ’ combined 
with the * Z ' test are now a landmark in 
the theory and practice of statistics applied 
to agricultural field technique. The princi- 
ple of •' Z ' test is this When the total 
sum of squares is split up into different 
sums due to a number of items, the variance 
of each item (i.e., the sum of squares di- 
vided by the appropriate degrees of free- 


dom) shotild be an 'imbiassed estinuit t^ of ^ 
of the population. Jf -sq and ,s *2 are two siuh 
estimates of samples of a norniaJ j) 0 ])iila- 
tion derived respectively from 7?^ and n, 
degrees of freedom, the distribution of 

for varying; values of and tl, is an t^fiieienf 
statistic, and should help in judging wlndhtr 
our sample ip. a random sample of n. normal 
population. What are knowui ns Z' tal)](‘s, nt 
5%"' and 3 levels have been const riu'lcd ' 
by Fisher on the basis of the distri})nlio!i of ^ 
Z, for varying and dist]’i]>ii{i(m 

of ' Z ' is based upon the distribution of 
and ^ 2 , and is given by : — I 

df= - - - - ^ > --A U X 

I 

ju) " 

% and §2 sbould not appreciably difr<‘r if 
they relate to a random sample of a lioiiio- 
geneous normal popialation, but if tlu'y do, 
it will be indicated by a low value of i\ . 
and the sample cannot then b(‘ a. random i 
one. It may be ^minted oiit that tlu^ ‘ i ' 
test is only a special case of ' Z ' test, .sin<'(‘ 
for 1 and n^— n, Z -- I log,, log. i. 
Thus if we take any value of fi'om ‘/' ■ 

table for n, log^, t will be th<^ same as ^ZZ froiii 
■' Z ’ table for 1, and Wo— n. 

In an agricultural experiment whfm(‘ tlic 
total variance is split up into variances, say, 
due to blocks, treatments, and error, 
denoted respectively by -sq, and lluii 
if -1 log^ ^ 2 /% is greater than 'ZZ from Hit' 
tables, at any level significance, or I';,, 
level is by convention the usual level t.akeih, 
we infer tbat the soil is lioterogen<’ous ; 
ii 2 ^ 2/^3 is similarly greater than tin* 

theoretical " Z ’, the general eff(‘ct of tn^at- 
ments is significant. In either cas{^, how- 
ever, the sample cannot be a random sample 
from a homogeneons normal population. 

The success or failure of an experiment will 
depend irpon. the later criterion, i.e,, whether 
the variance due to treatments is signi- 
ficantly greater than that due to ' error ' : 
if it is not greater, then the ' error ' pre- 
ponderates and no inference is possible from 
the experiment. From the ' Z ’ test we 


* 5 per cent, level— chance I ip 20 ; 1 per ceuti leveH 
chance l in lOO, 
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proceerl to compare the treatment-means 
by ‘f test on the basis of the residual 
error. If s be the standard deviation per 
plot and n the number of replications, sj ^/n 
is the standard error of treatment-mean 
and \/2s/\/n is the standard error of differ- 
ence of two means ; this multiplied by 
from the tables (at 5% or 1% level 
of significance) will be the critical difference 
between the means ; if the diflerencc 
between any two treatment-means ex- 
ceeds this critical difference the difference 
between treatments is taken to be significant. 

Doubts have been raised off and ou, 
both by statisticians and agronomists, 
firstly about the validity of ' Z ’ test on the 
score that the original distribution may or 
may not be normal for which in any case 
there is no evidence ; and secondly, whether, 
after establishing that the sample is not a 
random sample from a homogeneous normal 
population by the ‘ Z ’ test, we are justified 
in accepting the estimates of variances as 
valid estimates. The first objection is 
equally applicable to distributions of other 
statistics also, such as s and % and our 
justification is that an assumption of a 
homogeneous normal distribution for the 
original population is sufficiently valid for 
all practical purposes, and that any de- 
parture from normality does not sufficiently 
impress upon our final form. With regard 
to the second point, it cem be easily proved 
that the validity of the estimate for ' error ’ 
is not affected by any change in our hypo- 
thesis and that only the variances due to 
other factors are affected. But though 
this may be true, the adequacy of ' Z ’ and 
' t ’ tests is still there, and it is not in any 
way vitiated by the change in vari- 
ances under ' blocks ’ or ' treatments.’ It 
should be remembered that our analysis of 
variance procedure is not intended so much 
to estimaU the variances, as to provide 
adequate tests of signifimnee. 

Experimental Designs — missing plot 

TECHNIQUE. 

Enough has been said to show that for a 
valid interpretation of results in a field trial 
a suitable design (combined with a proper 
method of analysis of the results) is abso- 
lutely and fundamentally necessary. Such 
designs may be classified into orthogonal 
and non-orthogonal. Examples of orthogonal 
types are the usual randomised block method 
and the Latin Square arrangement of plots 
yrhere it is possible to estimate separately 


and directly the different items of variance ; 
in such cases, the mean \ield of all the 
plots receiving the same treatment, or the 
mean yield of block totals provides the best 
estimate for the treatment or block effects. 
It is thus possible in a randomised block, 
arrangement to estimate from the treatment 
means the treatment effects, from the block 
means the block effects anci so on, without 
either of them affecting the rest in the even- 
tual calculations. In any such design, increase 
in fertility in one block, affects all treatments 
alike ^ and conversely the effect of a parti- 
cular treatment influences the yields of all 
the blocks ; blocks and treatments are thus 
mutually orthogonal. Fisher's procedure of 
AnaljvSis of Variance is particularly adapted 
to orthogonal types of experiments, though 
the procedure of analysis of variance in 
all cases is only an application of fitting 
constants which is the general method of 
analysis in dealing with all designs including 
even non-orthogonal types. Cases of non- 
orthogonal types are however unavoidable 
even in experiments of wfliat are known as 
simple types, he., vith only one set of 
factors under trial — say a few varieties to be 
tested. It is, for example, quite an ordi- 
nary occurrence to see a few experimental 
plots spoiled by accident such as insect pest 
and flood so that the intrinsic yields of these 
plots are not known, or again for lack of 
knowledge of the initial fertility of the plots 
to get differences in treatment yields very 
much pronounced. In a recent case of an 
experiment which came to the notice of the 
author, not only was the design faulty as 
both the plot size and block size were 
abnormal wdth an insufficient number of 
replications, but also some jflots were found 
to give abnormal yields. The orthogonality 
of the design in such cases is so much dis- 
turbed, that either the whole experiment 
should, be discarded, or mathematical de- 
vices em^floyed to correct for the abnorma- 
lities. In such cases the usual method of 
analysis of variance should be modified to 
suit each particular case. 

In case where only one or two plots are 
'missing’, the usual procedure of the Ana- 
lysis of Variance easily lielps to calculate the 
best values for the missing plots. Thus if 
a?, y be the ' missing ’ values, we have only to 
calculate algebraically, ' the error variance ’ 
by the usual method of analysis (which 
will involve x and y). and to minimise the 
variance by differentiating it with respect 
to X and ?/, by equating the two differentiated 
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functions to zero, and by solving the equa- 
tions for X and y to obtain the missing 
values. The process is the same as fitting 
constants to give a minimum variance to 
' error The princple may be extended to 
the case of any number of missing plots, 
but it is not advisable to carry the process 
to more than 2 or 3 missing plots. There 
are, however, two points to be noted in such 
an analysis : — Firstly, the number of degrees 
of freedom for ^ error ' will be the usual 
number less the number of ‘ missing ’ plots, 
for the simple reason that values of con- 
stants have been derived from the known 
plots only. Secondly, ‘ the treatment va- 
riance ' obtained after substituting the miss- 
ing values is bound to be less — though only 
slightly ordinarily — than usual, and thus the 
application of any missing plot formula will 
show an exaggerated accuracy for the 
treatment averages. In such cases, a correc- 
tion has to be applied which will depend 
upon the analysis of the original values, 
with ■' the error ’ portion deduced from the 
calculated values. 

Co:mplex Experiments — confounding. 

It is the glory of the recent developments 
of statistics, that modern field technique 
aims at testing any number of inter-related 
factors simultaneously. Thus in the same 
experiment of a cultivation trial, sowing 
date, spacing of plants and age of seedling 
may all be tried together, instead of having 
three separate experiments with one for 
each of the factors. This would not only 
economise time, space, and energy, but 
wmuld also aim at the truth more accurately 
than w^hat an experiment with only a single 
factor could do. In fact, where a number 
of deliberate factors influence a result, such 
as sowing, spacing and age of seedling wmuld 
with respect to the yield, it seems futile to 
try each of the factors separately. The 
only satisfactory method is a complex lay- 
out involving all the factors with a suitable 
planning. Such complex experiments may 
always be orthogonal, that is, if for example 
3 sowing dates, 4 spacings and 3 ages of 
seedling should be tested, 3 x 4 x 3 = 36 
treatments may all be completely randomised 
in the same block, with say 4 or 5 replica- 
tions. This is an ideal method for such 
trials, and is analogous to a simple experi- 
ment which we have dealt with already 
except for a change in the items to be 
conpdered in the eventual analysis of 
yariance ; in such cases not only should we 


consider the main effects but also the inter- 
actions between the several factors whicli may 
in some cases be appreciable. Thus, in the 
particular example w-'^hich we are eoiisi(l(U-iiig, 
tbe different items of variance will be (1) 
sowing dates, (2) spacings, (3) ages, (4j to (<)) 
interaction between sowung and spa,(:iiig, 
that between spacing and age and so on, 
(7) second order interaction beWeen all tlies(‘ 
factors, and (8) error. The nudliod of calcu- 
lation of the several variances is tljo usual 
procedure and for arithmetical calculations 
for working out the interactions, sa.y that due 
to sowing and spacing involving 12 iiltiiuule 
treatments, the variance of these 12 treat- 
ments minus that due to sowing minus that 
due to spacing will give the interaction re- 
quired. This procedure is, as noted already, 
the same as fitting constants to represent 
the several effects and deducing them by I Ik* 
method of least squares. 

But difficulties in the conduct of orthogonal 
complex experiments are experienced to 
be : — (1) tbe agricultural difficulties in tlio 
arrangement of diverse factors in a 
single lay-out; for example, where differential 
irrigation is involved, it brings on 
lateral seepage from plot to plot ; (2) the 

huge extent of land needed for tlie experi- 
ment, which the experimenter usually linds 
difficult to secure. In either case, the 
remedy is found to be to ' confound ’ the 
effects by a deliberate plan, and to aher 
suitably the usual methods of analysis; 
such a process of ‘ confounding ' will not 
only economise labour and space Imt wall 
provide, as Fisher has shown, very efficient 
tests of significance. 

We will consider here two simple nudhods 
of ' confounding ’ which may be us('fu]]y 
adopted by the agricultural experimcidcr 
in India. Take the case of an experiment 
involving two treatments, reijresentcd by 
types A and B, with and numbers 
respectively in each class, so that there arc 
W'l X ultimate treatments- A type of lay- 
out which meets the first difficulty is to have 
% sub-blocks in each block, and to have n >2 
plots in each sub-block ; tbe oii, A~treat- 
ments, and ^2 B-treatments corresponding 
to each of A-treatments, being separately 
randomised. This is a case of ‘confounding' 
the main effects wdth a partial randomisation 
only, and the Analysis of Variance should 
separate the error of the A-treatments 
from that of B-treatments as showj] 
belQ-w 
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A“Treatments. 

Degrees of Freedom 
Blocks . . (K - .1) 

A-treatments . . — 1 

Error (A) . . Kni-K-ni+i. 


Total K% - 1 

B-Treatments. 

Degrees of Freedom 

From Blocks and ] 

A-treatments J . . — 1 

From B-treatmentvS . . % 1 

Interaction between A & B (%— 1) 
Error (B) .. (K— l)(;iiin 2 — Ri) 


Grand Total : — KniR 2 — 1 


The defect in this method of lay-ont however 
is that the two errors A and B cannot be 
consistent in the sense, that while A-error 
is derived from fairly big plots, B -error is 
deduced from contiguously small-sized plots 
which would therefore be small. The 
efficiency of. the experiment is thus disturbed, 
but for all practical purposes the lay-out 
may be considered satisfactory so long as 
block size is not unduly large. 

(2) A second method of confounding 
which may be usefully adopted meets the 
second difficulty. Instead of having all the 
ultimate treatments in the same block, a 
complete replication may be sacrificed in 
such a way that each block may be divided 
into sub-blocks and sub-block differences 
may be confounded with higher-order inter- 
actions (such as sowing date X spacing X 
seedling age), and eventually allowing for the 
confounding in the analysis of variance. 
This is on the assumption that higher order 
interactions are small as compared to the 
exx)erimental errors, and that instead of 
adeq;uate replication which provides the basis 
for error, these interactions may be substi- 
tuted. Thus a block containing the treat- 
ments n, p, h, np, nk, pk^ npk and c (control) 
may be split up into 


n 

V 

nk 

pk 


k 

npk 

np 

c 


so that second-order interactions are con- 
founded with sub-block differences. In the 
case of those items which are not confounded, 
i,e. which are orthogonal to one another,the 
usual procedure of computing the sum of 
squares willbe followed but in the case of those 
confounded, the general method is fitting 


constants to represejit those items and cal- 
culating the sum of squares due to fitting. 
But where the design permits to take account 
of block differences which confound the inter- 
actions, it is easier to compensate for such 
differences, eventually leaving the con- 
founded degrees of freedom orthogonal with 
the blocks and also with all the other treat- 
ments. Designs of particular types alone 
will ansvmr these conditions and here it is, 
where confounding is resorted to, a clear 
idea of the plan and the procedure of analysis 
is necessary; otlierwise the experimenter 
will be landing himself in extreme difficulties 
in the matter of analysis. 

In India for field experiments non-ortho- 
gonal designs are slowly coming in, in 
different forms, and research is necessary to 
explore the full possibilities of such designs 
with correct methods of analysis. ITere 
indeed the Statistician has his part to play, 
as indeed on so many other matters con- 
nected with the field plot technique. 

Experiments on Plot-technio.ue in India. 

From the Indian experimental data avail- 
able so far, it is apparent that there has been a 
lack of uniformity in the conduct of field 
experiments in the several Provinces and 
States. Not only are the field experiments 
sometimes not properly planned, but also 
they are not carried through for a sufficient 
number of years to allow for a reasonable 
weather sampling. The various factors gov- 
erning the error of an experiment — such as 
the plan of the experiment (e.g., whether it 
should be of randomised block type, or aparti- 
cular Latin Square type), or' what should 
be the suitable size and block size and 
the harder effect — should be fully examined 
under Indian conditions. ExiDcriments to 
decide these factors are in progress in some 
of the farms, but the results have not been 
collated to be of much guidance. The use- 
fulness of complex experiments should be 
fully explored ; so also of confounded ex- 
periments which will not only economise 
labour and time but will provide very effi- 
cient tests of significance. '‘Sampling tech- 
nique” i.e. methods of taking samples from 
experimental plots such as for physiological 
study, have not been studiedyetwithdifferent 
crops. Again, in the case of manurial ex- 
periments particularly, we should know^ the 
residual and accumulated effects of manures 
for which special x>lanning for experiments 
is necessary. What are known as "Per- 
manent Manurial Experiments” should be 
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suitably planned if tlie results should be of 
any value. 

Enough has been said to show that India 
should evolve her own methods both in the 
matter of planning, and in the conduct of 


agricultural field experiments. A co- • 
ordinating agency is of course necessary, f 
and there is ample scope for mutual ! 
fellowship between the statistician and the | 
agricultural experimenter. 


The Antiansemic Principle of Liver. 

By H. E. Sreerangachar, M.sc., A.i.r.sc., and M. Sreenivasaya, e.a., f.i.i.sc. 
DejmrimGnt of Biochemistry j Indmn Inslilute of Science ^ Bangalore. 


'^HE use of liver in the treatment of perni- 

cions anaemia constitutes a striking 
therapeutic advance of great importance. 
The idea must have first originated from 
Whipple and Eobschiet Bobbins^ who in their 
search for blood regenerative foodstuffs 
found that of all the substances they investi- 
gated, liver was most potent as a haemo- 
poietic material. This discovery led Minot 
and Murphy^ in -1926 to make a clinical trial 
on pernicious anaemia patients and as a result 
of their classical researches they obtained a 
remarkable improvement in the blood picture 
of the treated patients. Since then, there 
have been a number of investigations sup- 
porting their regimen and now we can com- 
pletely restore the an'nmic patients to normal 
health by administration of liver. 

Etiology of Pernicious Anjemia. 

Although the results of Minot and Murphy 
made it a logical conclusion that ])8rnicious 
anaemia is a disease due to a dietary deiiciency, 
there were also other theories prevalent to 
explain its cause. The accumulation of toxins 
in the body, the infectious disorders in the 
intestinal flora and the absence of the anti- 
hiemolytic substance were individually sug- 
gested as the causative factors. The exact 
etiological significance of the defective gas- 
tric secretion was first suggested by Fenwick^ 
in 1880 and has, since then, been supported 
by other investigators. Goldhammer^ has 
shown that gastric secretion is proportional 
to the red blood cells and in pernicious 
ansemia there is a sub-normal amount of 
gastric secretion also characterised by com- 


Whipple, G. H., an:) Rolischiet Robbins, F. S., 
Amer. J. PhysUl., 1925, 72, 395. 

- -Minot, G. R., and Murphy, W. )’., J. Amer. Med. 
Assoc., 1926, 87, 470 ; 1927, 89, 759. 

^ Fenwick, S., “ On Atrophy of the stomach and on 
he nervous affections of the digestive organs, ” J. & A. 
* London, 1880. 

lhamnier, S. M., P}o:. So:. Ex pi. Biol. Med , 
476. 


plete anacidity. Castle and his coworkers^’^ : 
have shown conclusively that the stomach of r 
a normal human being secretes some emzymic ’ 
principle which, when allowed to react in viro 
or in vitro with some substance present in tlu* 
animal of the food, produces the 

necessary antiansemic factor. The non-occur- 
rence of this reaction in the body is believed 
to be a defect in the gastric digestion leading 
to x>eTnicious anaemia. The secretory product 
is called the intrinsic factor and the sub- 
stance derived from the food the extrinsic 
factor. The specific antian‘pmic principle thus 
produced is stored in liver from which, it is 
elaborated as required by the hone maiuow 
to produce the normal quota of erytliroeytes. 

The site and the mode of interaction of 
these two factors are not known. Their f 
chemical nature is also obscure. The intrinsic 
factor is believed to be unrelated to eitlier 
hydrochloric acid, pepsin, rennin or lipase. ' 
Klein and Wilkinsoid have studied this in- 
trinsic factor in considerable detail and have 
named itenzymetdiaemopoietin'’. Takemostof I 
the enzymes it is destroyed by heat. Griffith® i 

has observed that its action is confined to j 

Ph 3 • 5-5 '5. The food factor is, on the other j 
hand, thermostable and is found to be present j 
in beef-muscle, autolysed yeast, rice polisli- j 
ings, eggs and liver. It is not identifiable 
Avith any portion of vitamin B complex. 

Following the earlier papers of Castle and 
his cow^orkers, Sergius and Isaac,^^ and Wil- 
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kiiison^- showed that in some eases stomach 
preparations were as etfective in bringing 
about tlie remission of the disease as liver 
itself. Snapper and Preezd^ have recorded 
instances where patients refractory to liver 
treatment responded very well to stomach 
preparations. This should not be taken to 
mean that stomach preparations will general- 
ly replace the liver therapy. In the instances 
cited it is likely that the gastric secretion has 
reacted on the proteins of the gastric tissues 
themselves to produce the required anti- 
ansemic principle. 

Another collateral evidence for the inter- 
relationship of stomach and liver in the 
etiology of pernicious anaemia is furnished 
by the work of Goodman^^ and others who 
have shown thao after gastrectomy in the 
pig, the antiansemic potency of the liver 
becomes progressively depleted and the 
animal becomes anaemic. But the total 
extirpation of stom.ach in man may not 
necessarily be followed by the development 
of ].)ernicious anaemia even aft^r some years. 
Evidence has recently been adduced by 
Meulengracht^^ that the active principle of 
the hog’s stomach is present largely in the 
pyloric region where glands of a type closely 
resembling those of duodenum of both 
man and the hog are found. Furtlier, the 
kidney also is known to contain some of 
the antianaemic principle and this circum- 
stance might delay the onset of anaemia. 
This latter fact also renders ditficult the 
postulation that disease of the liver may 
specifically x)roduce an interru])tion in the 
metabolism wliich leads to the production 
of the active x^i’inciple. Further work is 
needed to elnchdate these interesting points. 

Treatment. 

For the oral administration, the x>utients 
require about half a pound of whole liver or 
its extract per day and the patient often takes 
an aversion to in jest such large quantities, 
particularly when the malady is comxhicated 
by nausea, vomitting, sepsis, and such other 
complications. Moreover, oral administra- 
tion of the liver preparations to 
suffering from a severe type of xjernicious 
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anaunia may not prove sufficiently rapid and 
the presence of strong auto-aggiutinants in 
the pa^tient’s blood may render blood trans- 
fusion unsatisfactory. More recently, there- 
fore, the extract has been purified free from 
proteins and such other imxmrities and ren- 
dered suitable for parenteral iniections.^^’^^ 
The effectiveness of the parenterally admin- 
istered material is about 30-40 times as great 
as when given by oral route. The maximum 
increase in reticulocyte is also reached sooner 
than in the case of oral administration. 

Preparation. 

The fill] liver action of any preparation of 
liver extract can be secured only by the em- 
ployment of unexceptional raw material, care- 
ful and skilled treatment of this material and 
a high degree of concentration of the active 
substances. Three methods are generally in 
vogue for tlie xireparation of the active liver 
extract. The first is that employed by Cohn 
and his coworkers. The raw minced liver 
is adjusted to a Ph 5 *2, extracted wdth w^ater 
and the beat eoagulahle x^ioteins separated 
by heating the extract to 70"’C. It is then 
concentrated under vacuum, extracted with 
ether and tinally preciiiitated by alcohol, 
The otlier metliod, described by Castle and 
Bowrie,^^ is to extract tlie wudl-minced liver 
v/ith ice-cold w^ater for 12-18 hours, reniovc 
the heat coagulable proteins and then con- 
centrate tlie extract. The third method is de- 
scribed in British Bliarmacopmia and consists 
in extracting the liver straightaw^ay wdth 80 % 
alcohol and concentrating the alcoholic ex- 
tract. All these are suitable for 

oral administration and for purposes of 
injection they are further purified by suitable 
methods. 

The fluctuations in the clinical reports of 
the several preparations thus obtained emxfiia- 
sise the need for a com])lete study of the con- 
ditions for obtaining a highly jmtent extract. 

ISTature of the Activp: Principle. 

Although much has been already learned 
about the therapeutic constituent of liver, 
its precise nature is still obscure. In tlie be- 
ginning, since iron and co;^per were knowm to 
accumulate in liver, the therapeutic value was 
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ascribed to these inorgaaic constituents. 
Eut very recentlj^ it has been definitely 
shown^^’^^ that neither liver ash nor extra- 
neons Iron or Copper produces in pernicions 
anaemia cases the well-known benefieial eflcct 
obtained with liver. 

During their fractionation studies. Colin 
and his coworkers^® located the active princi- 
X)le in the filtrate from basic lead acetate. It 
could be precipitated by phosphotungstic acid 
giving a fraction containing 19% nitrogen. 
They carried out a number of qualitative tests 
and came to the conclusion that the active 
principle was not a carbohydrate, protein or 
lipoid, a result wliich was also supported by 
Whipple and Eobschiet Eobbins. In a later 
paper, Cohn^- and his coworkers concluded 
that the active principle is a nitrogenous base, 
the nitrogen in which exists, as in a secondary 
or tertiary amine, probably of the pyroll or 
pyridine group. 

West and Nicholas-^ showed that the best 
fractions prepared contained 12-14% nitrogen 
and amino nitrogen 20% of the total nitrogen 
increasing up to 40% after acid hydrolysis. 
Iron and phosphorus were absent from their 
preparations while sulphur was found in 
traces. The fractions gave a positive biuret, 
diazo and naphthol test, a weak Hopkin’s test 
and a slight Ifevorotation. 

Felix and Fruhwein^^ have precipitated the 
active jirinciple by adding to the aqueous ex- 
tract mercuric sulpha be in sulphuric acid solu- 
tion. The active preparations contained at 
least 7% nitrogen, the amino nitrogen of 
which (lid not increase after acid hydrolysis. 
Their teclmique, however, suffers from the 
defect that the nse of heavy metals renders 
tli(^ preparation partially inactive. 

The researches of West and Howe-^ Ijoint to 
tlie fact that the active principle is composed 
c*SKseutially of two amino acids, Oxyx^yrroliii 
and Oxyglutamic acid, though their possible 
inode of linkage is still obscure. 

4die idontificacion of the active principle 
with jS-ITydroxy glutamic acid isolated from 


Klclen and McCann, Proc, Soc. Ex ft, Biol. Med ^ 
1927 28, 25, 746. 

Jackson, H.. Klein, L., and Wilkinson, J. F., 
Pioehetn. y., 1935, 29, 330. 

-- Cohn, E. J., McMeckin, T. L., and Minot, G. R., 
y. Biol. Clu'fn., 1930, 87, xlix. 

Rudolph West, and Nicholas, E. G., J. Am. Med. 
Assoc., 1929, 91, 867. 

Felix, K., and Fruhwein H., Z, Physiol. Chem., 
1933, 216, 173. 

West, R., and Howe, M., J. Biol. Chem., 1930, 88, 

427 . 


the liver was not supported by later work.-^ 
Similar negative results were obtained witli 
glutathione found in liver by Eobert Flem- 
ing.“^ Several amino acids were tested for 
their theraiieutic value and although in one 
or two cases like arginine and sodium gluta- 
mate good results were obtained, it wa-: 
found in general that none of the usual essen- 
tial amino acids-^’^®’^^ was individually re- 
sponsible for the therapeutic action of liver. 

Yer;/ recently, in May .1935, Dakin and 
West^^ have obtained a very active prepara- 
tion by precipitating the commercial .liver 
extract first by Eeinecke salt and then by 
saturation with ammonium sulphate. 30 mg. 
of their product caused a perceptible reticulo- 
cyte response in pernicious anj^mia patients. 
The clinical activity of the product was readily 
abolished by exposure to cold 0*5 IST alkali, 
by boiling for one hour with 0 *5 sulphur ic 

acid or by salts of heavy metals. On hydro- 
lysis, the active material yielded an aniino- 
hexose and the following amino acids 
lysine (4.6%), arginine (13.5%), glycine 
(4.6%), leucine (20%), hydroxyprohii (10%), 
asparatic acid (17 and over), and glutamic 
acid (1.3 %o)- Itwas also found that on hydro- 
lysis with pepsin, the amino nitrogen did not 
increase; hut on hydrolysis with erepsin, there 
was an increase in amino nitrogen while the 
product suffered from a loss of clinical acti- 
vity. This shows clearly that the substance in 
question was a polypeptide. Its rough mole- 
cular weight was found to be 476-511 and 
optical rotation, (L)r>^®° — ~ 

In view of this probable simple polypeptide 
nature of the active principle, it appears pos- 
sible to effect a concentration and purification 
of the extract by a process of adsorption 
followed by elution. Methods of simple ultra 
or electro-ultra filtrations of the extract 
through suitable membranes should also prove 
most useful in the purification of the active 
Xminciple. 
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xVrsSAY OF THE POTENCY. 

In spite of the several attempts, there lias 
been no simple and satisfactory method of 
assaying' the potency of liver x>reparations in 
some measurable units. The development 
of a suitable method of biochemical assay 
would be of immense value not only for 
the progress of further investigations like 
the comparative study of the various 
livers for their antianaemic potency but 
also for the standardisation of dosages. The 
only reliable method that is now avail- 
able is by an actual trial upon pinnicious 
ana‘.mia patients and noting the increase, or 
otherwise of the erythrocytes and reticulo- 
cytes. But human cases not being generally 
available for experiment, jirogress in this 
direction is bound to be slow. Attempts at 
developing a simpler method by using ani- 
mals liave met with little success". 

McGowan^^ has shown that pernicious ane- 
mia in fowls accompanied by myelocytic x>ro- 
liferation of liver closely resembles the disease 
in human beings. ITe used 19 leghorn fowls, 
subjects of spontaneous attack of disease to 
determine the minimum dose of liver extract 
required to produce significant change in the 
blood picture. The extract was given orally 
as well as intraperitoneally. Though appa- 
rently good results were obtained, the method 
is only qualitative and needs to be confirmed. 

The work of Yanghan et has shown that 
the a.dministration of substances capable of 
alleviating pernieions anaemia in man produces 
a response in healthy pigeons similar to that 
occurring in clinical cases, thereby providing 
a biological test for the potency of these suh- 
stances. Relatively pure liver preparations 
known to be effective in pernieions anaemia 
administered either by mouth or by intra- 
venous injection gave consistent response by 
Avay of rapid increase in the cireuladury reti- 
culocytes and a pronounced gain in weight. 
Continuing the work of these authors, 
Edmunds et aW^ and Peabody and ISTeale^® 
have outlined a method for testing the clini- 
cal value of liver preparations by observing 
their action on healthy pigeons. But when 
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Wills, Heiman et and GinxP® tried this 
method, they found spontaneous fluctuations 
even in control animals tlins giving inconclvi- 
sive results. 

Jacobson^^ has attemptea to use guinea 
jjigs for the assay of the antiansemic factor 
and has even defined the minimum quantity 
(0 *6 gm./Kgm. body wt.) as one guinea 
(G.P) unit. 

Deiisberg and KolP^ adopted an in vitro 
method for testing the liver extracts for their 
potency. The active substance when added 
tohsemolysed human blood, destroys the ac- 
tive hamoglobin spectrum and methamoglo- 
bin takes its place. The interfering substanc(bs 
like iron, sulphajmoglobin can be checked by 
adding suitable reagents. Dentsch and Wilkin- 
son '^2 recently shown, however, that 

this method cannot be relied upon since no 
correlation can be obtained between tlie 
clinical activity and methamoglobin produc- 
tion. If it is possible, to develop this method, 
it would no doubt offer advantages over 
other clinical tests ; it would give quick 
results even with small quantities' of the 
substances. 

The xn’od.uction of the actual pernicious 
anaemia in animals has not been achu^ved 
so far. Since there are two factors involved 
in the etiology of pernicious anaemia it would 
perhaps be possible to 2 >roduce the disease 
by controlling one or the other of these 
two factors. The most logical way of 
achieving this, would probably be, by rrieans 

of a suitable diet. McCarrison^^ showm 

that different diets would produce different 
influences on the gastro-intesiinal tract. It 
remains to be xnoved by future experiments 
whether a defective gastric secretion thus 
produced would not lead to the production 
of pernicious anaemia. Miller and Rhoads^^ 
have tried a certain diet on guinea pigs 
and have produced a disease corresponding 
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to caTiine Black Tongue. Specific improve- 
ment i8 noticed in sucli cases when liver 
extrjict is administered. It sliould, tliercdore, 
be a very fruitful line of investigation to 
try and produce pathological conditions 
in animals similar to pernicious anaemia by 
controlling tlie diet and then test the effect 
of liver preparations on them. 

Another promising line of enquiry into 
the assay of tlie antiansemic materials would 
probably lie in estimating one or two of the 
componeiit. amino acids of the potent 


polypeptide before and after its hydrolysis. 
Since tlie purest preparation of Dakin and 
West has been shown to contain arginine 
to the extent of 13*5% and asporatic acid, 
more tlimi 17%, it should be possible to 
obtain an idea of the concentration of the 
active polypeptide by estimaring one or 
both tlie above constiDients. Work in this 
direction might yi(dd results of great prac- 
tical utility in the assay of tlie active 
principhx 


Economic Ornithology in India. 

By Salim Ali. 


(Ornithologist^ 

A OHAEGE that has been preferred 
against ornithologists in India, perhaps 
not altogether without reason, is that they 
have been, and are, far too busy ‘blassifica- 
tion-mongering”, he., quibbling over morpho- 
logy anri taxonomy, to bother about the 
living bird. Upto a point it may be argued 
in their defence that before biological studies 
on any group of animals can be undertaken 
it is essential that the forms belonging to 
that group should first be properly classified 
and made cognisable. But while acknow- 
ledging the Stirling work done in this direction 
by ornithologists — ^\vholly European — during 
the last century and still being carried on by 
their torch-bearers to-day, there is no doubt 
that the various other aspects of Indian 
ornithology have suffered a corresponding 
neglect. 

The Indian Empire encompassing as it does 
an infinite diversity of climates and physical 
features — ranging from the eternal snows of 
the Himalayan peaks to the torrid deserts 
of Eajputana and Sind — contains an avifauna 
that for richness and variety can scarcely be 
rivalled by areas of similar size elsewhere 
in the world. The -total number of species 
and sub-species so far described is just over 
2,350 (including about 350 winter visitors) 
and more are being added to the list as 
fresh materia] from insufficiently worked 
areas or groups becomes available, l^ot- 
witlistanding this prodigality of material, our 
knowledge of the living bird in India is 
surprisingly meagre. Beyond the barest 
facts about the nests and eggs of most (but 
still not all) of them, we know practically 
nothing concerning their breeding biology. 
The study of migration — one of the most 


Behra Dim.) 

engrossing of bird activities and one that 
has stirred Man’s Avonderment from the 
earliest times — is here still in its veriest 
infancy compared with the researches and 
the strides being made in Western countries. 
Bird ecology, despite the vast natural 
facilities., remains practically an untouched 
and virgin field, while Economic Ornithology 
— an aspect of bird study that should have 
been, if for purely materialistic reasons, 
one of the foremost to receive attention in 
an agricultural country like India, has 
not even been scratched on the surface. 

Besides being a source of direct food 
supply to millions of human beings in this 
country, it is little realised that wild birds 
stand in a class by themselves — second only, 
if at all, to predaceous and parasitic insects — 
as destroyers of, and natural checks on, 
harmful insect pests and other vermin, and 
as agents in the cross-pollination of flowers 
and the dissemination of seed. Directly or 
indirectly they exert their influence in 
practically every branch of human industry. 

Economic Ornithology is the science that 
concerns itself Avith striking a precise balance 
betAveen the damage caused by birds to 
Agriculture, Horticulture, Forestry and other 
human interests as against tlie active benefits 
they confer in less obvious ways. An increas- 
ing amount of importance is being attached 
in recent years to this science in Europe 
and America with excellent and far-reaching 
results. In the United States there is a 
well-organised department carrying on con- 
tinuous and intensive research work on the 
life-histories of birds with special reference 
to their food and feeding habits under the 
Bureau of BiologicaJ Survey, a subsidiary 
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branch of the IT. S. Department of Agricul- 
ture. 

The only attempt systematically made 
with the object of evaluating the economic 
status of birds in this country was an investi- 
gation on the food of certain birds by Mason 
and Lefroy at Pusa. The results, published 
as a Memoir of the Department of Agricidtvre 
iyi India (Vol. Til, Entomological Series, 
1912), while meagre in extent and circum- 
scribed in scope, demonstrate the vast 
possibilities and usefulness of this type of 
research in India. Their weakness lies in the 
fact that they deal only with adult birds 
whose diet we know often differs completely 
from that of juveniles. In Fringilline birds 
for instance — the tribe to which our common 
Sparrow belongs — the food of the young 
consists almost entirely of caterpillars, moths 
and other soft-bodied insects while that of the 
adults is almost exclusively seeds and grain. 
The investigations fail to appraise the ivliole 
value or status of the birds since they 
completely overlook this phase of their life- 
histories. Besides, it is felt that the studies 
that have been made by an analysis of 
stomach contents in different months of the 
year cannot really be appreciated without a 
knowledge of the density of the bird popula- 
tion on areas of various types and at different 
seasons. The taking of bird censuses has 
not been carried out anywhere in India at 
all. A number of methods for doing this 
have been employed successfully in Europe 
and America, none of which could perhaps be 
applied in their entirety to Indian conditions 
but which it should not be difficult to adapt. 
Active co-operation would be necessary from 
a band of workers, whom it should be possible 
to find among the biology undergraduates of 
our various colleges and universities. Tracts 
of from 40 to 80 acres have been found to be 
conveniently controlled by one person, but 
in many areas in India, owing to the density 
of bird population and other factors, 20 to 
25 acres will probably be found to be a more 
suitable unit. Counts are made at frequent 
intervals of all birds present in the controlled 
areas and also of the breeding population of 
certain selected species over much larger 
areas by counting their nests. 

The study of bird movements is also 
obviously important from the economic 
point of view, and it is thought that investiga- 
tions of methods of catching birds for mark- 
ing would lead to greater numbers being 
marked and thus to more rapid progress in 
our knowledge of their movements. The 


method of marking or "banding” birds has 
been widely employed in Europe and America 
since, the beginning of the present century, 
but perhaps more systematically and inten- 
sively after the War. It consists of fixing 
on the leg or tarsus of a bird of an aluminium 
ring of appropriate size on which is stamped 
a serial number and the address of the ringer. 
A register is kept by the ringer in which 
are noted down the species, date of marking, 
sex, age and other particulars of the ringed 
bird against the corresponding serial number. 
The bird is then released, the idea being 
that if it is subsequently shot or captured 
the particulars of the date and place of 
taking and other details would be communi- 
cated by the recoverer to the address on the 
ring. By a recovery of ringed birds in 
sufficient numbers and a collation of the 
data it has been possible to build up a great 
deal of invaluable information concerning 
the migration and local movements of many 
species, the age to which they live and other 
details of their individual life-histories impos- 
sible to obtain in any other way. 

It will be seen, therefore, that Economic 
Ornithology does not merely end with the 
ripping open of the stomachs of birds and 
listing up their contents, but involves a 
great complexity of other investigation and 
study besides. Mason and Lefroy \s paper 
is an attack on but one facet of a many- 
sided problem, though, admittedly the most 
important contribution that has yet been 
made to the subject in India. It may be 
mentioned, however, that the numerical 
method v^hich C. W. Mason principally 
employed and the merits Ox which he so 
strongly advocates, Le., of reckoning stomach 
contents of birds solely by the number of 
individual insects or seeds, has been well 
shown by Mr. W. L. McAtee^ to be vague 
and often insufficiently illuminating. The 
principal objection to the numerical method 
is that it takes no account of the size of the 
objects eaten and hence conveys no idea to 
those unacquainted with the. groups con- 
cerned of the relative importance of the 
food elements. On the other hand, under 
the volumetric method which has been in 
continuous use by the Birdogical Survey of 
the U.S. Department of Agriculture since 
1895, the proportions the various food 
elements contribute to the bird’s subsistence 
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aro evident at a glance and the bird’s capa- 
city for good or harm are clearly indicated. 
Both methods have their weak points, 
however, and Mr. McAtee suggests that 
the ideal technique is one that combines 
the good x3oints of both the numerical and 
the volumetric methods. 

The following, in general terms, are the 
harmful and beneficial activities of birds : 
Harmful (H) : 

1. Damage to cereaj crops, fruit, vege- 

tables, etc. and destruction of us(dul 
insects, fish, etc. 

2. Intermediate hosts of parasites which 

may be dispersed far and wide by 
their migrational movements and 
spread diseases among Man and 
Animals. 

3. Dispersal of noxious w^eeds, etc 
Beneficial (B) : 

1. Destruction of insect pests, refuse, 

rats, mice and other vermin which 
are not only destructive to agriculture 
and other briinches of human industry, 
but carriers of diseases of Man and 
Animals, 

2. As agents of cross-pollination of flowers 

and dispersal of seed, and hence as 
regulators of vegetation. 

3. As source of supply of meat, feathers, 

guano and other useful and com- 
mercial irroducts. 

To take these various activities in some 
detail : — 

{H) 1. — Crows, Mynahs, Parakeets, the 
Fringilline birds and others cause damage to 
ripening crops of Maize, Jow^ari, Bajri, Wheat, 
Paddy, etc., which is occasionally consi- 
derable in extent. Migratory ducks, coots, 
geese and cranes do extensive damage in 
certain areas to rice, gram, wheat and other 
crops. From a scrutiny of the stomach 
contents and feeding habits of Eosy Pastors 
in the l^ander District of Hyderabad recently, 
it was estimated^ that a flock of 400 birds 
would account for 25 lbs. of Jow^ari in one 
day, equivalent to the food of an average 
villager for 10 to 12 days ! As there are 
thousands of these birds continuously at 
work all through the ripening period of 
Jowari, it is not difficult to realise the 
magnitude of the damage they cause. Mr. 
K. V. Joshi, Deputy Director of Agriculture, 
Bombay Presidency, roughly estimates that 
the damage done by these birds to cereals 
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in some talukas of S.-E. Kbandesh is about 
15 per cent, of the total crop. 

Crows, Mynahs, Starlings, Parakeets, 
Bulbuls and Barbets are some of the princi- 
pal despoilers of orchards and vegetable 
gardens. Mangoes, apples, pears, plums, 
peaches, cherries, litchies, guavas, tomatoes, 
green peas, etc., are some of the more ira- 
X)ortant sufferers. 

Bee-eaters occasionally do some damage 
by destroying honey bees, but this is on tie 
Avhole negligible. Aquatic birds have ira- 
portant relations with the Ashing industry. 
Grebes, Cormorants, Herons, Gulls and 
Kingfishers have often been accused and 
convicted for causing serious reduction of 
food Ashes, but a careful study of their 
food habits by the Biological Survey of the 
U. S. Department of Agriculture lias de- 
monstrated that only a small proportion of 
their diet consists of such fishes, their staple 
food being crawfish, crustaceans and insects 
some of which are more injurious to the 
fry of food fishes than the birds themselves. 
Trout fry studies by the Biological Survey 
reveal that the greatest amount of dis- 
appearance, which less careful observers 
are inclined to attribute to birds, is caused 
by enemy or competitor fishes. Few realise 
what serious destroyers of spawn there are 
among the fish themselves, which have 
frequently well-developed cannibalistic ten- 
dencies. Larvae of water beetles, nymphs of 
dragonflies, water-bugs and crayfish are 
some of the worst offenders. Birds eat all 
these and on the whole probably more than 
compensate for any direct loss they may 
cause to the fry. Moreover, most edible 
fishes of any value live in deeper w^ater and 
are, therefore, immune as a rule from depre- 
dations by Herons, Egrets, etc., who keep 
close to the shore and devour whatever can 
be most easily procured. In this way they 
sometimes eat numbers of catfish which are 
indeed notorious spawn eaters. Fish-eating 
birds do most damage about hatcheries as 
has been the experience during the intro- 
duction of trout into the Kilgiris and Kashmir, 
and here their numbers need to be controlled. 

(H) 2. — Yery little work has so far been 
done even in Europe and America — and 
practically none in India — on the subject of 
the dispersal by birds of diseases of Man 
and Animals. It is an investigation preg- 
nant with possibilities and obviously of the 
greatest importance to health and sanita- 
tion as well as to animal husbandry and 
agriculture, especially as birds are well 
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known to be the liosta of a large variety of 
both ecto- and endo-parasites which their 
far-flung wanderings may help to disperse. 
Thus Sparrows introduced into North 
America are responsible — or at least blamed 
— for spreading among poultry certain 
diseases such as “ Blackhead ” due to 
parasitic Ooccidea. Some of the worms 
found almost exclusively in birds belong to 
the following classes : Trematoda, Cestoda, 
Nematoda, Acanthocephalidm and Penta- 
stomidae. Among the Arthropoda several 
forms of Acari are known to be ecto-parasites 
of birds, and among insects numerous forms 
of Aphaniptera, Ehynchota, Diptera and 
Mallophaga are prominent. 

Of the Trematodes and Acanthocephalidm 
many need two intermediate hosts, the last 
of which forms the principal food of the 
birds. For example, one common Trematode 
of the gut of Hirundinidm (Swallows) and 
Ilicropodkke (Swifts) — FlagioreMs maculosns 
Eudolphi — has in the larval or miracidium 
stage to enter a fresh-water snail {Limncm) 
where it multiplies parthenogenetically. The 
cerearse leave the host by hundreds and find 
their way into the larvae of mosquitoes 
.{Chironomis^ etc.), survive the insects’ meta- 
morphosis and are swallowed along with the 
host by swallows and swifts. They develop 
and reach sexual maturity in the small 
intestine of these birds, the eggs being 
passed out with the faeces of the hosts and 
requiring to reach the water for their deve- 
lopment.^ 

{II) 3. — No better instance of the harm 
done by birds in the dispersal of noxious 
weeds can be cited than the phenomenal 
spread in India of that pernicious exotic 
weed Lantana camara. This plant, of 
Mexican domicile, first imported into Ceylon 
for ornamental purposes just over a hundred 
years ago, has since overrun thousands of 
square miles of the peninsula and become 
the despair alike of agriculturist and forester. 
Its widespread dispersal within such a 
comparatively short period would have been 
impossible without the agency of birds, 
numerous species of which extensively devour 
its berries which the plant everywhere pro- 
duces in overwhelming profusion. I have 
observed an Oriole {Oriolus kundoo) swallow- 
ing 77 berries in the course of 3 minutes ! 
The seefls pass through the birds’ intestines 
unaffected (negatively at least) by the gastric 


^ Slresemann, E., Handhnch der Zoolog ie-Aves.^ Berlin, 
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secretions and out wuth. the fmces, germinate 
rapidly under favourable conditions and 
establish themselves. 

Another plant that does considerable 
damage to trees of many kinds both in forest 
and orchard, causing financial loss to the 
mango-grower which, were it possible of 
assessment, would run into lakhs of rupees 
annually, is the LorantJms tree-parasite. It 
belongs to a family, well represented in 
India, almost all of whose members are 
more or less wdiolly symbiotic vith Sunbirds 
(F eetarinid(E) and Flower peckers {Bicmdm) 
and other species wiiicli both fertilise its 
flowers and disperse its seeds. ^ 

Having dealt briefly?' with some of the 
actual as well as hypothetical or alleged 
harm from which man suffers or may suffer 
at the hands of birds, it is fitting to discuss 
some of their activities w'-hich are decidedly 
beneficial to his interests. 

(B) 1. — It has been observed by the 
French Avriter Michelet that the Birds could 
exist without Man, but that Man. would 
perish without the Birds, and Bnckland® 
observes that “ But for the trees the insects 
would perish, but for the insects the birds 
would perish, and but for the birds the 
trees would pcrisli ; and iio follow the 
inexorable laws of nature to the conclusion 
of their awful vengeance, but for the trees 
the Avorld Avould perish.” Aji impartial 
analysis of the evidence, both direct and 
circumstantial, shows that there is, indeed, 
little extravagance, in either of these state- 
ments. The number, fecundity and voracity 
of insects are unbelievable. Over 300,000 
forms have been described and it is con- 
sidered not improbable that tAvicc that 
number still remain to be aescribed. In 
the Indian Empire alone more than 30,000 
forms are known. .Practically all living 
animals as well as most ])lants furnish food 
for these incomputable hordes. Many esti- 
mates have been made of what a single pair 
of insects Avould increase to if allowed 
unchecked multiplication, and astounding 
figures have been reached, rivalling in their 
stupendousness those which we associote 
with astronomicnl calculations. A Canadian 
entomologist estimated that a single pair of 
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provide an item to their credit wliich probably 
far outbalances the harm they do. Eosy 
Pastors are also greatly relished as an item 
of food and thousands upon thousands are 
netted or slaughtered every year in North- 
west India and elsewhere during the autumn 
and spring migrations, especially the latter 
as the birds are then very fat. 

The working of the Wild Birds and Animals 
Protection Act and similar measures has 
put a check upon the exploitation of birds 
for the plumage trade. Feathers are largely 
used in the millinery business and although 
modern trend in women’s fashions has 
for the time being made them less popular 
than they were some years ago, there is 
still a vast and lucrative demand from 
abroad, both the Eastern countries and 
Europe. With a scientific determination 
of the economic status of various species of 
our commoner birds and a regulated system 
of controlling the numbers of the more or 
less undoubtedly harmful ones, such as the 
parakeets apparently are, there is no reason 
why the plumage trade should not be legitimi- 
sed and even encouraged to become a fruitful 
source of revenue, which could be earmarked 
for the furtherance of research in Economic 
Ornithology and for measures of conserva- 
tion. Apart from revenue considerations, 
the legalisation of the plumage trade under 
an officially regulated and controlled system 
would give fillip to the farming of certain 
birds such as egrets for the sake of their 
valuable plumes. Egret-farming is a poten- 
tially profitable cottage industry extensively 
practised at one time by the lacustrine 
section of the population in Sind. It is now 
dwindling in importance owing to the com- 
plete ban on exports of feathers to foreign 
countries and the consequent narrowing 
down of the market to local demand chiefly 
in Calcutta. 

A few years ago certain suggestions were 
put before the local government by the 
Bombay Natural History Society for the 
permitting of export under officially certified 
and sealed packages of egret feathers pro- 
duced- in these farms in order to revitalise 
the industry, but as far as is known the 
suggestions have not been given effect to. 

There are other minor products of 
birds which, if properly husbanded, could 
be made to yield considerable revenue in 
India. The saliva nests of the Edible 
Swifts (Collocalia) which breed in vast 
colonies in caves on islands off the Burma 


coast are even now the source of a consider- 
able income to the Government. They are 
collected and exported to China as a table 
delicacy and the better qualities fetch from 
10 to 20 dollars (= approximately Es. 8-4-0 
to Es. 16-8-0) per catty (1;|- to l-llb.). The 
value of nests imported into China during 
1923, 1924: and 1925 exceeded a million tael 
(Es. 25,00,000). More than half this amount 
came from the port of Shanghai, mostly 
from Singapore, Java and Hongkong hut 
also from India and French Indo-China.i^ 

Guano, which is really the excrement of 
sea birds such as gannets, cormorants and 
pelicans, is another product of great com- 
mercial value. The fertilising properties of 
the phosphoric acid and nitrogen contained 
in fish was not recognised until guano became 
a stimulus to intensive agriculture. The 
real guano is found in vast stratified accumu- 
lations on islands off the Peruvian coast, and 
although no deposits of anything like the 
magnitude or value of tho\se on Chincha 
Island exist within our limits, still the sources 
and possibilities of the '‘guano” of colonial 
nesting birds have not been sufficiently 
explored in India. 

Conclusion. 

Sufficient examples have been given to 
show that a scientific investigation of the 
life-histories of birds generally is worthwhile 
from the economic jjoint "of view. The 
potentialities of research in Economic Orni- 
thology in an agricultural country like 
India are unbounded. In its bearings and 
ramifications the subject is in no wise less 
important than Economic Botany or Econo- 
mic Entomology which, under official recog- 
nition, have already made such good progress 
in this country. It is suggested that research 
in Economic Ornithology should also be 
similarly encouraged. It should be taken 
up in earnest by the Imperial Council of 
Agricultural Eesearch under whose mgis 
it should become an All-India — or under 
the impending reforms, a Federal — function 
as it is in the U.S.A. The migrations of 
birds, in addition to their ordinary free move- 
ments, carry them to all parts of the country, 
and therefore the only adequate survey of 
their economic relations can be the one that 
takes in their entire range regardless of 
provincial boundaries. 


Sowerby, Arthur De C., “ The EdiljJe Birds’ Nest 
Swift,” China Jonrnal, March 1931, 14 , 135-137. 
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Centenaries in January 1936. 


Lagrange (Joseph Louis), 1736-1813. 

'X^WENTY-FTFTEI of January 1736 saw 
^ the birth at Turin of one of the greatest 
Frencli niathematicians. At school his boy- 
ish interests were Homer and Virgil. At the 
age of seventeen, he chanced to read Halley’s 
A new, exact and easy method of finding the 
roots of any equations generally, and that -with- 
out any previous reduction, publish(‘d in 
1694 in volume 18 of the Philosophical 
Transaetions of the Eoyal Society. This 
kindled the mathematical spark in him. 
Like Newton, but at a still earlier age, he 
readied to the heart of the matter in an 
incredibly short time. 

Invents Cai.ciiltjs of Vauiations. 

In these days when our Universities and 
Departments of Education are vying with 
one another in fixing absolutely rigid age 
limits for admission to the University, it is 
specially interesting to note that at the 
age of IS, Lagrange was appointed professor 
of mathematics in the Eoyal School of 
Artillery at Turin. When he was but 19, 
liis attack on the isoperimetrical problem 
led to his invention of the new Calculus of 
Variations. This Calculus is intimately re- 
lated to the story of Least Action which 
began with the reflecting mirrors of Hero, 
interested Descartes, led to Hamilton’s 
princijjle and is still persisting to-day in the 
development of Wave Mechanics. 

Founds Turin Academy. 

In 1758, he was at the head of a youthful 
band of scientists who became the founda- 
tion members of the Turin Academy of 
Sciences and he contributed several papers 
to the Miscellanee Taurinensia, which was 
the organ of the Academy. He was awarded 
the prize of the French Academy of Sciences 
in 1764 for an essay on the Lihration of the 
Moon in which he used his well-known equa- 
tions for the first time. He won this prize 
in several later years, viz., 1766, 1772, 1774 
and 1778. 

Succeeds Euler. 

In 1776, the great Euler of the Academy 
of Berlin recommended him to be appointed 
his successor. Frederick the Great accepted 
the recommendation with the remark that 
“The greatest king of Europe” should have 
^^the greatest inatheniatician of Europe” 


in his court. While at Berlin, Lagrange con- 
tributed several learned papers, which culmi- 
nated in the Mechanique analyUque, which 
Hamilton described as “scientific poem 
This was published Pot Paris in 1788 under 
the supervision of Legendre. 

Settles in France. 

After the death of Frederick the Great, 
Lagrange accepted the invitation of Louis 
XVI to Paris. lie was lodged in Louvre 
with a pension of 6,000 francs. In 1791 he 
was elected foreign member of the Eoyal 
Society of London. He commanded uni- 
versal respect even in the crisis of the Eevolu- 
tion. He was one of the first members of 
the Bureau des Longitudes. He supported 
the adoption of the decimal and metrical 
system. When someone defended twelve 
because it has more factors, Lagrange 
remarked what a pity it was that the number 
eleven had not been chosen as the base, 
because it was prime. 

Last Years. 

■In his later life, mathematicians thronged 
to meet himi and to show him every honour, 
but they were dismayed to find him dis- 
tracted, melancholy and indifferent to his 
surroundings. The years of activity had 
told ; and Lagrange w^as mathematically 
worn out. He directed his thoughts 
elsewhere — to metaphysics, religion, medicine 
and chemistry. He found chemistry, how- 
ever, to be as “easy as algebra”. He began 
his revision of his Mechanique analytique in 
1810 ; but did not live to complete the revi- 
sion. He died at Paris, 10th April 1813. 

In the wmrds of Turnbull “Lagrange is 
one of the greatest mathematicians 
of all times not only for the abundance and 
originality of his work, but for the beauty 
and propriety of his writings.” His complete 
w-orks were edited by Serret and Dp^rboux 
and w^ere published in fourteen sumptuous 
volumes between 1867 and 1892. His 
biography published in the Ifemoires de 
rinsiiiute, by Delambre in 1812 is reproduced 
in Volume I of the collected works. The 
last two volumes are also of biographical 
interest as they contain his correspondence 
with the chief mathematicians of his -time 
such as Clairaut, D’Alembert and Euler. 

S. E. Eanganathan, 
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Watt (James), 1736-1819. 

S IX days before Lagrange was born, 
one of the front rank engineers, whose 
inventive talents have conferred immea- 
surable benefits on the human race, was 
ushered into the world at Greenock in Scot- 
land. James Watt was jeered by his school 
fellows as being dull and spiritless. But 
even in his sixth year, he was solving geo- 
metrical problems, experimenting with a 
tea kettle and drawing machines. His 
father was a mathematical instrument 
maker and he was 'a diligent worker in his 
father’s shop and gave early evidence of 
his manual dexterity \ 

His Eauly Chances. 

Having spent a year as an apprentice to 
John Morgan, the philosophical instrument 
maker”, he went to Glasgow in 1756 and 
tried to establish himself as an instrument 
maker. But the city guilds prevented this 
on some formal grounds. It was at this 
juncture that the University of Glasgow 
came to his assistance by appointing him 
as a mathematical instrument maker to the 
University and by allowing him to establish 
a workshop within its precincts. Here he 
wmrked from 1757 to 1773 and made the 
acquaintance of eminent men such as Joseph 
Black, the discoverer of latent heat. Here 
also, in 1764 occurred the well-known 
incident of the repair of the model of a 
Newcomen steam engine, belonging to the 
University. 

His Invention. 

While repairing this engine, he calculated 
the abnormal loss of heat and was filled with 
an ardent desire to reduce the heat losses. 
This desire w^as working in his mind till, one 
day in 1765, the fertile idea of the condenser 
appeared. The phase of sudden revelation, 
which followed several weeks of unconscious 
work, is best described in his own words. 
•‘It was in the Green of Glasgow. I had 
just gone to take a walk on a fine Sabbath 
afternoon. I had entered the Green by the 
gate at the foot of Charlotte Street— had 
passed the old washing house. I was think- 
ing upon the engine and gone as far 

as the Herd’s House, when the idea came 
into my mind that as steam was an elastic- 
body it would rush into a vacuum, and if a 
communication was made between the 
cylinder and an exhausted vessel, it would 
rush into it and might be there condensed 


without cooling the cylinder. I then saw 
that I must get quit of the condensed steam 
and injection \vater, if I used a jet as in 
Newcomen’s engine. Tw'o ways of doing 
this occurred to me. First tlie water might 
run off by a descending pipe, if en oillet 
could be got at a deptli of 35 or 36 feet, and 
any air might be extracted by a small pump ; 
the second w^as to make- the pumi^ large 

enough to extract both water and air 

I had not w^alked further than the Golf House 
when the whole thing was arranged in my 
mind.” 

The invention was made. It remained 
to be eomideted by new experiments. A 
series of condensers w'ere made, each more 
perfect than its predecessor, until the first 
large-scale engine was erected near Lin- 
lithgow and the first patent was obtaim^d 
in 1769. 

Boko Iron^vouks. 

In 1775, Watt entered into partnersliip 
with Mathew Boulton of Soho near .Birming- 
ham, when the manufacture of tlie condens- 
ing steam engine was commenced on a large 
scale. This partnership was a fortunate 
one for Watt — Boulton was bold and 
enterprising; Watt w'as timid and shrank 
from the commercial side of affairs. 

Last Years. 

He retired from business in 1800. Ent 
he showed the same aJert and active mind 
even after retirement. His last work ivas 
the invention of machines for copying 
sculpture. We find him not many inoiitlis 
before his death — the end came on August 
19, 1819 — presenting copies of busts to 
his friends as the work '‘of a young artist 
just entering on his eighty-third year”. 

The attic room of his house— the Watt 
Boom — where he used to Avork alone is still 
preserved in its old condition. An exhaus- 
tive account of his many inventions is given 
by Edward A. Cowper in the pages of the 
Proceedings of the Institution of Mechanical 
Engineers for 1883-. 

In the field of pure science. Watt’s paper 
entitled Thoughts on the constituent -parts of 
water and of dephlostigated air, with uit 
account of some experiments on the subject 
and published in the Philosophical Trans- 
actions of 1784 gives him the claim as a 
discoverer of the composition of w-ater. 

B, Rs B.4Na4N4TH4N, 
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Letters to the Editor. 


The Electric Discharge in Gases and the 
Debye- Hiickel Theory. 


In view of the remarkable success of the 
Debye-IIiickel theory in the field of the 
kinematics of ions in liquid media, it is not 
a little surprising that but little use of its 
methods has been made in the analysis of 
the phenomena in the discharge tubes. The 
object of the present note is to direct atten- 
tion to a possible treatment of the familiar 
cathode-fall effects from the standpoint of 
the theory. 

It is easily shown that even in the 
intense^ type of electric discharge the condi- 
tion of the gas at these low pressures is 
analogous to that of an electrolytic solution 
at great dilutions. For simplicity, the case 
of singly charged positive and negative ions 
will be considered here. Making the same 
assumptions as made by Debye-HllckeP in 
the development of their theory, we arrive 
at a similar differential equation : 

div grad. V = = K“V . . (1) 

for which a solution is now sought, having 
cylindrical symmetry. In the above equa- 
tion K is a constant and V is the potential 
at any point V being supposed to be 

eY 

such that power terms of higher than the 

first can be neglected (where e, k and T have 
their usual significance) i.e,, y> 30 kv for 
ordinary temperatures. 

The solution obtained is 

V = [ A + . . ] (2) 


where c is the radius of the discharge tube 
and A, A', B and B' are constants, to be 
evaluated from initial conditions. The 
conditions of the problem are assumed to be 


, = 0 . 


such that when 0 = 0 , V = 0 

Applying this equation to the variation of 
the length of the cathode-fall with the 
voltage-drop across it, it will be easily seen 
that the former will vary as the logarithm 
of the latter. This is actually found to be 
the case as a first approximation, in the 
experiments on cathode-fall length for vary- 
ing voltages using positive rays of hydrogen.^ 

The theory can easily be extended to 
take into account the different types of 
ions present, the effect of the space charge 
at the cathode, the perturbation of the 
equilibrium conditions due to the passage 
Qf the current, etc., to be treated elsewhere, 


In the end, it should be remarked that the 
chief value of the Debye-Hiickel procedure 
lies in the fact, that it does not contemplate 
any specific kinematical picture of the 
reactions going on in the system, but makes 
use of only general statistical methods. 

Physical Laboratory, V. T. Chiplonkar. 
Benares Hindu University, 

Beeemher 19, 1935. 

^ Toivnsend, J. S., “Electricity i:i Gases,'’ Oxford, 
1915 ; Millikan, Gottaschalk and Kellv, Phys. Rev,, 1920, 
15 . 157. 

- Taylor, H. S., “ Treatise on Physical Chemi.stry, ” 
Macmillan & Co., wSecond Edition, 1 , 785. 

2 Dasannacharya, H., and Das, G. K., Pro:, hid. Sci. 
Cong., 1936. Indore, Phys. and Math. Section. 

A Zonal Effect in the Electrolytic Coagulation 
of Colloid Manganese Dioxide. 
Earlier results^ for the viscosity changes 
consequent upon the slow coagulation of a 
number of sols have shown the difficulty 
of reconciling experimental results with 
the chief assumption made in Smoluchowski’s 
theory^ of the kinetics of coagulation* ^70., 
that the change is but a time continuous 
coalescence of the micella. An additional 
support to this criticism, was afforded in the 
measurement of p. the refractive index of a 
number of sols during coagulations. The 
curves in Fig. 1 show the course of /x-ehange 



Fig. 1. 

during two typical coagulations of the 
above sol by solutions of cerium nitrate. 
On general considerations it is seen that /x 
depends upon the total optical x>ath for a 
given light beam passing through the colloid. 
This, in part, is constituted by the dispersed 
material. It is expected, therefore, that /x 
would alter due to micellar changes during 
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coagulation. The curves in Fig. 1 sliow in 
a striking manner the essential disconti- 
nuity characteristic of tlie course of the 
reaction, observed with a means markedly 
different from that employed previously. ^ 
This aijpears to be a general result at any 
rate in the sloio region, as judged from data 
of over 80 cases examined in these Labora- 
tories. Its prediction constitutes one of the 
chief criteria of the validity of any theory 
for both the kinetics and the mechanism of 
coagulation. 

S. S. JOSHI. 

r)ex>artment of Chemistry, S. J/VYA Bao. 
Benares Hindu University, 

Benares, 

December 30, 1935. 

^ Joshi and Viswanath, /. Indian Chem, Soc.^ 1933,10, 
329; Joshi and Menon, ibul 1933, 10, 599; Joshi and 
Nanjappa, 1934,11, 133; Joshi and Iyengar, ihid.^ 
1934, 11, 555, 573; Joshi and Panikkar, I934, 11, 
797; also J jnrn de, Chini. Pkys., 1935, 32,455. 

Z. P/iys. C/iem., 1917, 92, 129. 

The New Orienting Rule of Svirbely and 
• Warner. 

The new empirical rule in aromatic substi- 
tution, recently enunciated by Svirbely and 
Warner^ as generally applicable, connecting 
the electric moment of the benzene derivative 
and the directive power, is open to many 
objections. 

Claiming that there were only three definite 
exceptions to the rule, i.e.^ the cases of ben- 
zoic acid, methyl and ethyl benzoates for 
which moments less than 2 -07 D have been 
recorded,^ the authors, apparently to justify 
their rule, have revised the moments of the 
last two compounds to 2 *43 and 2 *52 respec- 
tively and have advocated a redetermination 
in the case of benzoic acid. Without digress- 
ing about the validity of the experimental 
method adopted in their revision, we point 
out that Bergmann and Weirmann^ could, 
once more, only obtain the value of 1 *91 for 
methylbenzoate and from what follows, it 
can be inferred that the rule is not based 
on grounds too solid to predict with certainty 
a moment greater than 2 *07 D either for 
benzoic acid or for these esters. 

Leaving aside the notorious case of the 
nitrosogroup, it is pointed out that benzoin,^ 
deoxybenzoin,^ and dibenzylketone,® which 
have been classified by the authors as meta 
directing in accordance with their rule 
because of their moments 3*4, 2*95 and 
2*65 respectively, have actually been found 
to haye the opposite effect ! The failure of 


the rule in these cases i.s strictly in accord- ^ 
ance with the expectation of the modern f 
theories of aromatic substitution,' and is : 
not to be attributed to any of the factors 
referred to by the authors. It can also bo 
predicted safely that the rule is bound ; 

to fail in the cases of the substituents i 

like - CHg. CO. ~ CHg SO. C, 
-CH^.SO^.Oe'Es, etc., all | 

of which are expected to possess moments ' 

higher than 2*07 B but direct only to i 

ortho and para, t 

Further, the following substituents liave [ 
all been found to be ortho and para directing: . | 
but possess moments® greater than 2 '07 1) : I 
CK : CH.CHO" (3 *71) ;~CFTo.CNri« ’ 

— CH : CX-T.CO.CHaii (3 *3) ; -N(lSrO).Cjr5^2 
(3*39) (3*00). 

The dipole moment of . the molecule can i 
be claimed to bear a direct relation, as i 
suggested in the rule, to the directive capacity ! 
of the substituent only if, according to tlie • 
Eobinson-Ingold theory of aromatic siihsti- 
tution, it decides the electronic disposition, 
as governed by the general polar and 
tautomeric effects, of tlie bond between the • 
nuclear carbon and the attached atom of the 
substituent group. But this is not the case j 
always’^ particularly with complex substi- ^ 
tuent groups, where the rule has been shown I 
to fail. If we consider tlie directive capacity i 
of a meta directing group R with a higii 
moment (e.g., NOo, ON, SOgR') when attached 
to the ring through methylene, groups (as 
in — OTIg.B, — CHg.OHo.-R), we find that even 
by the intervention of one carbon atom 
between R and the ring, the substituent 
becomes ortho and par 2 b directive, thoiigli 
the moment remains but little altered. 
Thus it is clear that this ''measurable pro- 
perty of the molecule,” the dipole moment, 
can be connected with the directive power 
only with strict limitations.^^ 

K. Ganapathi. I 
Department of Organic Chemistry, 

Indian Institute of Science, 

Bangalore, 

January 11, 1936. 


1 /. Am. Ckem. Soc., 1935, 57, 655. 

- Table of Dipolements, Trans. Farad. Soc., 1934,30, 
Appendix. 

2 J. A?n. Chem. Soc., 1935, 57, 1755. 

^ Chattaway and Coulson^ J. Chem. Soe., 1928, 1081. 
5 Pictet, Per., 1886, 19, 1064; List, B., ibid., 1893, 26, 
2452; Golubew,/^/^., 1878, 11, 1939. 

® Manchot and Krische, Ann., 1904, 337, 176 ; Manchot 
and Zahn, ibid., 1906, 345, 331. 

7 Waters, Chem. Rev., 1930, 7, 409, 420, 

® Cf. r§f, 2 for the rnorrjents rwfded, 
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^ Diehl and Einhorn, , 1885, 18, 2336. 

Fliirsclieim and Holmes /. Chem. Soc., 1928,2330. 
Haeyer and Drewsen, Ba'., 1882, 15, 2859; /dU/., 
1883, 16, '1954. 

Julliard, Chif?i,, <'3)33, 1173. 

• Challenger and Collins, /. ChemBSoc.^ 1934, 125, 
1377. 

Kol:)inson, Soc. of Dyt'rs and Cihurists, 1934, 
Jiiljilee Vol., p. 75; cf. Smith, Trans. Farad. Soc., 1934, 
30, 754, 758. 

Cf. Sutton, Pro:. Roy. So:, 1931, 133A, 668. 


A New General Method for the Synthesis of 
Substituted Phthalid-Carboxylic Acids. 

(A Preliminary Note.) 

Tn a rt^cont paper, one of ns eritieally 
examined the various methods available 
for the synthesis of substituted phthahxle- 
carboxylic acids.'' Durins!: the course of 
synthetical exi)eriments on o-eyano-alde- 
liydes, none of which have so far been 
synth.esised, w^e have incidentally discovered 
a simple method of synthesising plit halide- 
carboxylic acids, which should be capable 
of wkie. extension. All attempts in the 
past to convert o-aminoaldehydes into 
6^-cyano-aldehydes by the usual Sand- 
meyer’s reaction have been unsuccessful.^ 
Atteni])ts to convert the Schiff’s bases, 
acetals, and oximes of the corresponding 
n-aldehydo-amines into the corresr)onding 
cyano-compounds have, also, not been, so 
far, very successful.'^ It has been found, 
liowever, that o-amino-einnauiic acids, 
which could be readily obtained from the 
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corresponding o-nitroald(diydes, caiii be 
smoothly converted into o-cyano-cinnamic 
acids, and the latter can be oxidi;ied in poor 
yields to the corresponding o-cyaiio-alde- 
hydes.^ In view^ of the poor yield of the 
oxidation product, we next attempted the 
synthesis of o-cyano-aldeliydes and e-carboxy- 
aidehydos in the manner sliown below. 

We liPove found that o-nitromandelic acid 
and siihsti tilted e-nitromandeli(‘. acids can 
be smootlrly converted into the corres- 
ponding amino-mandelic acids through 
ferrous sulphate amd barium hydroxide.^ 
The sodium salt of the amino-mandelic acids 
were then diazotized under strictly defined 
conditions and converted into cyano-mandelic 
acids • through the aid of Sandmeycr's 
reaction. The latter type of acids on 
hydrolysis gave the corresponding plithalide- 
earboxylic acids in fair yields. 

This method of synthesis of the substituted 
phthalide-carboxylic acids should be of 
considerable interest as phthalide-carboxylic 
acids, c.p., meconinecarboxylic acid, form 
the essential starting substance fiu’ the. 
synthesis of the alkaloids of Berberine tyi)e. 
by the method of Perkin, Ray and Robinson.® 
Moreover, the phthalide-carboxylic acids 
could be. readily oxidized to the corres])ond- 
ing phthalonic acids, and tlie latter con- 
verted into the corresponding o-aldeliydo- 
carboxylic acids. 
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TIip detailed aoeouni of' these experiments 
would bo published elsewhere. 

S. K. CH^lKRAVARTr. 

P. R. Venkataraman. 
Annanialai University, 

Annamalainagar, 

January 6, 1936. 


^ Cbakravarti and Swaminatliari, /. Univer-- 

siiy, 1935, 4 , 44. 

“ Compare Rilliet and Kreitminn. Helv. Chim. Acta., 
1921, 4 , 596; Cbakravarti, J. Indian Chcni. So:., 

6, 208. 

^ Unpublished work, Cbakravarti and K. Ganapati. 
Cbakravarti and Ganapati, unpublisbed work. Com- 
pare also Cbakravarti and Perkin, J. C. A., 1929, 193; 
Cbakravarti, J. Indian Cheni. Soc., 1929, 6, 214. 

^ Compare also McKenzie and Stewart, J. C. S., 1935, 
104, whose paper was published whilst this work was in 
progress. 

Ray and Robinson, /. G A., 1925, 127, 740; 

Cbakravarti and Perkin, /. 6'. S., 1929, 127 ; Cbakravarti 
and Swaminathan, loc. cit. 

^ Fritsch, A7in.ilcn, 1897, 295, 359; Cbakravarti, J. 
Indian Chem. Soc., 1933, 693 ; Cbakravarti and Swami- 
nathan, J.Ifidiau Chem, Soc., 1934, 715, 873. 


Influence of Weather and Prices on the Cotton 
Crop of the Bombay Presidency. 

One of the aims of tlie Agricultural Meteor- 
ology Branch, Meteorological Office, Poona, 
is to investigate statistical relationships 
between weather and crops. The cotton 
crop was taken np to begin with and the 
analysis has been completed for the Bombay 
Presidency which occupies nearly four million 
acres, about une-foiirth of the total cotton 
acreage in India. 

Cotton Tracts of the Bombay Presidency . — 
The cotton belt of the Presidency, exclud- 
ing Sind, can be divided into foiir distinct 
tracts defined by the character of soil and 
season and consequently also by the type of 
cotton grown in them though they naturally 
grade off into one another. These tracts are"; 

(i) The South Gujarat with 30" — 40" of 

annual rainfall, 

(ii) Karnatak with 20" — 30" of annual 

rainfall. 

(iii) Xorth Gujarat with 25" — 30" of annual 

rainfall. 

(iv) Deccan Tract with 20"— 30" of annual 

rainfall. 

Sources of Bata and their Limitations. 

The figures of acreage, yield and price 
have been taken from the Season and Crop 
Reports of the Bombay Presidency and the 
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meteorological data from the records of the 
India Meteorological Department. While the 
offiidal statistics of area sown are fairly 
accurate, the data of yield per acre have 
certain limitations. The detailed examina- 
tion in recent years of the official forecasts, 
the returns of cotton ginned and pressed, 
trade statistics, by the Indian Central Cotton 
Committee, has conclusively shown that 
the yield of cotton h?^s in general been under- 
estimated. It cannot be expected, therefore, 
that the statistical analysis of the yield 
per acre and weather factors would indi- 
cate anything more than certain general 
relationships. 

Secular Changes and V ariahility . — The 
area and yield data for cotton of 
important districts of each of the above 
tracts have been examined. Some interest- 
ing results as regards the influence of weather 
on area and yield and also the effect of the 
prices of cotton on area sown have been ob- 
tained. Significant trends in the area, yield 
and prices have been noted in the data extend- 
ing over a period of 43 years commencing from 
1890. The mean acreage and its coefficient 
of variability are given for different districts 
in columns 2 and 3 of Table T below. It is 
interesting to observe that the area under 
cotton, ill Alimedaag.ar is very variable 
and seems to depend mostly on the timeliness 
of the early rains. 


Table I. 


District 

Mean area 
sown (thou- 
sands of acres) 
1890-1932 

Coefficient 

of 

variability 

Khandesh 

1,239 

8 '2 

Ahmednagar 

116 

54 *5 

Belgaum 

206 

23-1 

Bijapur 

500 

30-0 

Dharwar 

567 

12 *9 

Ahmedabad 

328 

29-2 

Broach 

269 

- 14*9 

Surat 

134 

15*5 


Correlations of Area with Prices and 
Rainfall at the Time of Sowing. — Correla- 
tions of ' area ’ with *' prices and rainfall 
at the time of sowing ’ have been 
worked out for the above cotton-growing 
distiicts. Prices rather than rainfall seem to 
dominate the area sown to cotton in the 
Xhandesh, Ahmedabad, Broach andDharwar 
districts while in the Surat district both the 
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COTTON ACREAGE. 


Fig. 1. 

AREA. 


Factors u.sed. 


rSowing — June, July. 

(1) Broach _Districl\ Harvesting— February, 

(_ IVJarch. 

June Rainfall and average price of Broach 
variety during the seven months January to 
July, prior to the sowing season. 

( Sowing— September. 

(2) Dharwar District Harvesting — March, 

April. 

September Rainfall and average price of 
Dharwar variety during the seven months Janu- 
ary to July prior to sowing season. 


Fig. 2. 

AREA. 

Factors used. 

(1) Belgaum District 
Sowing — August, September. 
Harvesting— February, April. 

vSeptember and October Rain- 
fall and October, November and 
December Maximum Temper- 
atures. 

(2) Khandesh District. 

Sowing — June. 

Harvesting — November, 
December. 

July and September Rainfall 
and May, September, October 
and November Maximum Tem- 
peratures. 
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rainfall and prices show significant correla- 
tions. In the districts of Alimednagar, 
Belganniand Bijapiir significant correlations 
between area and rainfall at the sowing time 
are obtained while those between area and 
prices are insignificant. Formulae have been 
worked out for calculating the cotton acrea.ge 
from prices and rainfall at the time of sowing. 
Fig. 1 shows the actual and calculated 
acreages in the Broach and Bharwar districts 
for a period of 33 years. 

Influence of Rainfall and Maximum 
Temperature on the Yield of Cotton , — The 
limitations of the yield statistics have 
already been referred to. Use has been 
made of the past data as available for study- 
ing the influence of weather factors on the 
yield of cotton. Significant correlations of 
rainfall and maximum temperature with 
cotton yields have been obtained for the 
cotton-growing districts. The actual and 
the calculated values for Belgaum and 
Khandesh are given in Fig. 2. The 
results will be discussed in greater detail 
elsewhere. 

Investigations on other crops will be taken 
up. 

B . J. Kalamkau. 
Agricultural Meteorology Branch, 
Meteorological Office, 

Poona, 

Reeemher 11, 1935. 


Cell Sap Acidity and the Incidence of 
White-Fly (Bemesia gossyjnperda) on Cottons. 

The relationship between plant '‘condition'’ 
and insect attack is of considerable signi- 
ficance. in crop production and crop improve- 
ment. Insects often show a preference for 
certain parts of their host or for certain of 
their hosts during particular seasons. The 
White-fly of cotton provides an excellent 
illustration of this phenomenon. It in- 
variably lays most of its eggs on tender 
leaves on which, consequently, the nymphs 
feed. It shows partiality for diderent varie- 
ties of cotton, at diderent times. Early in 
the season, the indigenous varieties are 
more seriously infested but the relative 
infestation changes over from the indigenous 
to American •:.types during July or August. 

This behaviour., most probably is mainly 
dependent upon some constitutional dider- 
ence in the cell sap of the tender and ''old” 
leayeS''?^c>f the host plants and changes in 
the cliemical composition in the varieties 


during diderent parts of the year. Since 
the one easily measurable change in the 
sap is its reaction or pll value, investiga- 
tions were undertaken during 1932 and 
19e33, to test this in the case of Mollisoni 
(indigenous) and 289 F. (exotic) types grown 
under identical conditions. To start with, 
the observations were made with the glass 
electrode which was later on replaced by 
the micro -antimony electrode devised by 
one of ns (Puri). 

Preliminary results have shown that the 
pH gradient from top to bottom varied 
vdth the age of the plants. Biderences 
wrere not m.arked in the very early stage in 
growth but later on the pH increased as 
we proceeded from ton to bottom. To- 
wards maturity, however, these variations 
became erratic and the middle portion 
showed the highest pH. A mean of the pE 
values of all the leaves, therefore, was 
taken for comparative purposes. These 
gradients in pH have also been noted by 
other investigators. Gustafson^ (1924-) found 
higher pH in the upper leaves of Sunflower ; 
MukerjP (192S), on the other hand, found a 
lower pH in the uppermost leaves of .Mer- 
eurialis jjcrennis, and Ilaas^ (1920) noted a 
liigher pH in upper 3 inches of shoot in 
sweet clover. 

The present investigation has shown, 
that, during 1932 pH values for 289 F. 
w’-ere, on an a.verage, slightly lower than 
those of Mollisoni, till the end of June or 
beginning of July, then they equalised and 
w’cre practically uniform till August after 
which Mollisoni again showed higher pH 
values. The relative incidence of White-fly 
attack corresponded, with the trend, of the 
pH curve indicating partiality towo.rds higher 
pH values and, therefore, was suggestive of 
some correlation with the reaction in the 
plant juice. The infestation, however, ’was 
not adected immediately but there was 
noticed a certain amount of lag. The 
nymphs being fixed on the leaves naturally 
could not move, and moreover, it must take 
some time before the edect of the change 
in the pH values is fc*lt by the insects feeding 
on the sap. During 1933, the White-fly 
attack in general was quite insignifleant 
and the pH valiies were also relatively low. 

A thorough investigation along these lines 
may show that the variation in pH might 
be responsible for immunity of varieties of 
plants and control seasonal outbursts of 
certain pests. If so, there will be abundant 
possibilities of preventing attack of sucking 
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insects by controlling* the p II values’ of ‘the 
cell sap through soil treatment, or evolution 
of varieties with pH outside the taste of an 
insect. The attention of workers in general 
agricultnire, plant breeders, soil physicists, 
chemists and mycologists is drawn to this 
line of research. 

M. Aezal Husain. 

A. Puur. 

K. N. Tuehan. 

Agricultural College, 

Ly allpur, Punjab, 

November 20 , 1935 . 

^ Gustafson, F. G., Jour. Hot., 1924, 11 , 1-6. 

- Mukerji, S. K., Proc. Lmn. Soc., 1928, 140 , 3-5. 

2 Haas, A. R. C., Soil Sdmee, 1920, 9 , 341. 


Some Abnormalities of the African 
Pearl Millet. 

PtECENTTA' through the propaganda made 
by Kuiiwar Sursinhaji, Director of Agricul- 
ture, Jamanagar State, Katliiawad, an 
African variety of Pennisetum ti/pboideSj 
Stapf and TIubbard, ri:., the 'Mamanagar 
Giant” producing an ear-head of six feet 
lengoh was distributed and grown under 
experimental conditions in several parts of 


the Baroda State. Under local conditions 
the crop on the Baroda AgTicultiiral Ex- 
perimental Station ' and the surroundings 
W0S not. able to produce the grain in spite of 
the profuse tillering — the factor of pollina- 
tion being more or less interfered with. 
The “Jamanagar G-iant” car-heads resemble 
closely those figured hj Bangaswami 
Ayyangar &t al^ and produce the same 
atavistic abnormal branching extending to 
an area up to six inches from the base. 

Very often this basal branching was 
accompanied with the total bending of the 
ear-head (Fig. 1 — 1). Aiu'cal tivining of 
the ear-head is represented in Fig. 1 — 2 
and this twining is often associated with 
the bifid character of the ear (Fig. 1 — 3), 
Contortions, intricately interwoven, havobcen 
very common and the complicity may be 
w'itnessed from Figs. 1 — 4, 5, 6. Splitting or 
branching of the ear-heads which one comes 
across in local Bajri (Figs. 2 — 2, 3, 4) is also 
met with in “Jamanagar Giant” (Fig. 2-.1) 
giving almost the form of fingers to the 
ear-head. Very typical ba^sal branching 
along with leaf production is represented 
in number 5 of Fig. 2. 

Branches from nodes on the same tiller 
ivere usual and two plants ])rodu(.*ing this 
branching wu'th very simple and small types 
of ear-heads (Fig. 1 — T) have been observed. 
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Fig. 2. 


A few seeds from the latter are collected 
for further observations. 

V. IsT. Likhite. 

R. S. Patil. 

Eesearch Laboratory, 

Agricultural Experiment Station, 

Baroda, 

NoDemher 29, 1935. 

1 Curr. ScL,l9Z5, 4, 237-238. 


Mortality of Fish of the Madras Coast 
in June 1935. 

Large catches of fish, more or less in an 
exhausted condition, were made by the 
fishermen, on the Madras coast, in the 
month of June 1935. Ii^'umerous anemones, 
Cavernularias, Sipunculids, and countless 
Tetrodons and Diodons in various stages of 
growth were washed ashore. The papers 
reported that the sea-water was unusually 
muddy. Enquiry amongst the fishermen 
reyealed the fact that the fish near the coast 


showed a tendency to swim near the surface, ' | 

allowing of easy capture. Townet water 
collected at this time was almost of a soupy 
nature on account of the countless millions 
of Noctiluea miliaris present in the water, 
imparting a pink hue to the surface waters. 

The plankton showed also a large number 
of dead fish fry mostly belonging to the 
Scienidae. Such fish mortality has been 
observed in previous years as well. 

It is well known that there is a certain 
amount of variation in the temperature and 
the salinity of the coastal waters of Madras - 
in the different parts of the year, and 
according to Sewell’s charts,^ the following 
;are the figures for salinity per mille : — 

' September — November . . 30*00 to 32*00 

December — February . . 33 *25 to 33 *o0 

March — ^May . . 33 *50 to 33 *^0 

June — August . . 34 *00 to 34 -50 

The temperature of the sea- water and the 
air above is highest during May to June. 

The amount of oxygen dissolved in the 
sea-wa-ter is known to be affected by changes 
in temperature and salinity.^ It seems 
probable that the exhausted condition 
followed by the death of several marine 
animals, especially of the fish near the coast, ^ 
during summer, is due to oxygen deficiency 
causecl by the increase of temperature and 
salinity, heightened by the greater demand 
for oxygen by the animals owing to the 
higher rate of metabolism consequent on 
higher temperature. Further, the fall in 
the Diatom, activity in the Madras coast 
about this period, followed by an enormous 
increase of the Dinoflagellates, soon tends 
to use up the available oxygen, as a result 
of which many organisms suffer and get 
asphyxiated.^ As the surface waters 
contain more of dissolved air, there is a 
tendency on the part of fish to come to the 
surface, with fatal results as their gills t 
probably get choked up by the swarming 
Dinoflagellates. A similar observation of t 

Dinoflagellates causing mortality of fish 
and other marine animals, has been recorded 
for the Calicut coast in September 1922, by 
Hornell and Bamaswami Naidu.^ The sea 
current which at this time is towards the 
head of the Bay is probably another contri- 
butory cause, and many bottom forms get 
loosened and float up to the surface. Large 
numbers of bottom inhabiting Sipjunciilids 
were found floating, and this could he ^ 
accounted for only by some such explana- 
tion as the one given above, 
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The mortality of the fish fry in particular 
is very considerable, and this is due to the 
fact that they are more easily affected by 
adverse conditions than grown-up fish. 
Wells^ has conclusively shown for Fundulus 
that the increased oxygen requirements at 
higher temperatures are much greater for 
young hsli than for adnlt forms. 

R. G OP ALA Aiyar. 

University Zoological 
Research Laboratory, 

Madras. 


^ Sewell, R. B. S. , Mem, As, Soc. Bengal, 1929, 9. 

- Murray and Hjort, Depths of the Ocean, 1912. 

^ Menon, K. S., Rec. Ind. Mits. CalctiLta, 1931. 

^ Mayer, Cam. hist, Washmgtcn, Publ. 183, 

1914. 

irornell, J., and Ramaswanii Naidu, M., Madras 
Fisheries Bull., 1923, 17. 

« Wells, N. M., Physiol. Zool., 1935. 


Ancient Wheat and its Viability. 

On every occasion when any fresh archu'.o- 
logieal discovery is made, the votaries of 
ancient civilization lose no time for the glori- 
fication of achievements of the past. In 
some cases, praise is well deserved and 
based on substantial evidence, but in other 
cases much fantastic colour is given to the 
value of findings and ridiculous pretensions 
are made. One such instance that has 
come to the forefront, time and again, is 
that of the germination of Egyptian 
mummy wheat and recently of the wheat 
found in the excavations carried out at 
Mohenjodaro. In spite of conclusive evidence 
a great many people still believe that the 
ancient wheat of Egypt over 0,000 years 
old has been found to be capable of germina- 
tion. In this connection, Bower^ (1923j 
mentions that A. de Candolle, after exam- 
ining the evidence upto 1882, concluded 
that no grain taken from an ancient Egyptian 
Sarcophagus and sown by horticulturists 
has ever been known to germinate, nor is 
there any trustworthy evidence upto the 
present date.” Euller^ (1919) states that “It 
is still currently reported that this mummy 
wheat, after being sown, has been observed 
to germinate ; but there is no truth what- 
ever in this story. Careful experiment has 
demonstrated that all real mummy wheat 
has entirely lost its vitality.” 

The writer^ had an opportunity to report 
as follows on the examination of some 
samples of cereals found at Mohenjodaro 
and kindly supplied by Eai Bahadur Day a 
Ram Sahni, Director-General of Archaeology 
in India ; — 


General. — The grains in all the three 
samples are completely carbonised. They have 
turned black both on the surface as well as 
inside and have the appearance of charred 
material. The surface is quite smooth as 
in fresh normal grains and both the proximal 
and distal ends are intact. The form and 
outline of the grain is very well preserved 
and they still possess their typical shaijc. 

The embryo retains its form in some 
grains but in others it is disinteoTated and 
a hollow is left. 

The grains were tested for germination 
power but were not found to be viable at 
all. On being moistened wdth water the 
grains crumbled into powder forming fine 
black ash. 

Bections of the grains did not show’ any cells. 
Sample No. I. — L. 855 Room No. li, 2 ft 

B.S.L. 

This is a sample of wheat grains and 
consists of two types, namely, (i) Triticum 
sativti7n^ sub sp. vulgare (common wheat), 
and (ii) Triticum sativum, sub sp. compactum 
(Dwarf wiieat). There is a greater propor- 
tion of the first type. 

Measurements of the grains of the sample 
as compared with those of the present-day 
corresponding cultivated wdieats are as 
folloAvs : — 

Length of grain vulgare tyxje, 
present-day cultivated ' . . 0 *57 cm. 
Length of grain vulgare tyj)e, 

excavated sample . . . . 0*55 cm. 

Length of compactum type, pre- 
sent-day cultivated. . . . . 0 *47 cm. 

Length of compactum type, ex- 
cavated samide . . . . 0 *43 cm. 

Sample IT. — D. K. 10478 Room Xo. 0190, 
and 

Sample ZZZ.-— D. K. 11419 Room Xo. 
0208-7*11 B.B. 

Both thf^se samples are of barley of the 
naked (huskless) variety Rordeum vulgare 
Linn., variety nudum. There appear to be 
twm kinds of grain, one longer and narrower 
than the other. 

Remarks. — Barley is stated to be one of 
the first cereals cultivated by man. Grains of 
barley have been discovered in Egypt belong- 
ing to x^re-dynastic and early dynastic periods. 

These samples are believed to have re- 
mained buried for about 4,000 yeaTs and 
are of later date- than the Egyptian mummy 
wheat. In face of this evidence and the 
opinion of other authorities, stories about 
the ability of ancient wlieats to germinate 
lig-ye to be received with caution. All 
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speculations about such old wheats being 
viable should be set at rest. In the course of 
some work tliat the writer has done on the 
duration of life of wheat, it has been clearly 
established that wheat grains when stored 
with usual ])recautions agadnst the attack of 
insects lose germination power totally within 
8-10 years. 

Jai Chanu Lttthra. 
Agricultural College and 
Eesearch Institute, 

Lyallpur, 

December 9, 19.35. 

^ Bower, F. O., “ Botany of the Living Plant, ” 
1923 Edition. 

- Buller, A. H. R., “ Essays on Wheat, ” 1919. 

^ Marshall, Sir John, “ Mohenjodaro and the Indus 
Civilization,” Vols. I & II. 


A Biblio-Film Service. 

The direct result of the rise in prices oi 
German periodicals and the im])ositioD of 
an export duty on them by the Eeich 
Government was the stoppage, by a majority 
of American libraries, from piirehasins: 
many of the German journals. In order to 
help scientific institutions in having access 
to these publications, however, the IT. B. 
Department of A.griculture established in 
1934 a laboratory’' for copydng and distri- 
buting scientific papers and books on cine- 
films. Even though the price of German 
publications has now been reduced, the 
U. R. D. A.. Biblio-FilnL Service seems to 
have become a permanent institution ; for, 
a keen demand for other rare publications 
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Fig. 1. Full Moon, 9 p.m. — Jan. 8th. 
at the Trivandrum Observatory and photo- 
graphs taken at different intervals. The 
commencement of the eclipse was observed 
to be at 9-36 p.m., and the totality began at 


Fig. 3i 0-35 a.m. — Jan. 9th. 
clear, the phenomenon could be observed 


conveniently throughout. 


before 


commencement of the totality, the occulta- 
tion of the star S Gemini was also observed 
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The Total Eclipse of the Moon. 

There was a total eclipse of the Moon on the 
8th January 1936. The circumstances of the 
eclipse was published, in advance, in the 
Government Gazette, dated the 24th Decem- 
ber 193.5. The phenomenon was observed 2. lo p. n\— jan. 8th. 


which can be easily obtained in this manner 
at a relatively small cost seem to have now 
arisen. 

Eecently the writer wished to consult a 
paper published in a rather rare journal. 
¥o reprint being available, a request was 
sent to the TJ. S. A. which brought a cine- 
iilm strip containing negatives of each of 
the 46 pages of the article at a cost of 35 
cents (about a rupee). This strip can be 
inserted in a projector and read or prints 
can be made and read with a lens of low 
magnification. Enlargements can also be 
made which permit direct reading. Pig. 1 
illustrates a print made from the film and 
Pig, 2 an enlargement, both made at Pusa. 

B. B. Mundkur. 

Imperial Institute of 
Agricultural Eesearch, 

Pusa, Bihar, 

January 6, 1936. 


11-6 P.M. The duration of the totality was 
about 24 minutes and that between the 
first and the last contact of umbra was about 
3 hrs. 22 minutes. As the sky was - very 
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through the teleseoije. During the time of 
totality the southern side of the Moon’s 
disc was much brighter than the northern 
side, as the Moon passed through the southern 
half of the Earth’s shadow. 

H. SUBRAMANI AIYAR. 

H. H. The Maharaja’s Observatory, 
Trivandrum, 

January 11, 1936. 


Energy and Economics- 

Tn Current Science, May 1935, appeared a 
valuable paper entitled “Energy and Eco- 
nomics'’ by Dr. Gilbert Fowler. 

This comprehensive article deals with the 
fundamentals underlying production, c.g., 
man-power, solar energy and other natural 
forces which have been harnessed for man’s 
service. Dr. Fowler suggests a new unit 
he calls “the Ern” which might be employed 
as a universal unit measure for production. 
The Ern is based on the 10 gms. of Xitrogen 
(300 calories) which is required in tlie daily 
food ration of a man. 

This paper because of its scientific approach 
to economics is unusual, and it appropriately 
appears in Current Science. Its publication 
perhaps indicates prophetic vision on the 
part of the Editorial Board for it is becoming 
apparent that production and distribution 
are essentially technical and scietitific 
matters, and that any nation which pro- 
duces goods has evolved im.mediately all 
the credit necessary to purchase and consume 
those goods. This is irrespective of any 
antiquated notion that the artificial financial 
system has the right to come forv/ard and 
inform a state which has already produced 
the goods, that they must not or cannot 
eat or use those goods produced. 

The time has long past when the scientists 
— no matter of what calibre — can afford to 
assert he has no time for economics. Eco- 
nomics and finance have never been a 
science and that is wdiy they fail to handle 
the scientific facts of our modern stupendous 
production and the present age of plenty 
which applied science has evolved. Prof. 
Einstein on reaching ^N'ew York some 2 
years ago publicly announced there that 
“the production is available, it is merely a 
matter of arranging distribution”. Prof. 
Soddy of Oxford has for many years (“Man 
versus Money,” etc.) bitterly inveigled 
against a financial system which stultifies 
so outrageously the distribution of goods 
following the ever-increasing output rendered 
possible now by scientific research. 


While it is obvious every one should 
concentrate upon his work, it is equally 
obvious every one should grasp at least the 
basic principles of finance, production and 
distribution or he will find he again has 
no w^ork or reduced pay because of this 
common delusion that you can leave dis- 
tribution to interested financiers. .Adequate 
distribution is essentially evenjhocly's job, 
especially every voter’s job, or the distri- 
bution will not be. carried out. There is 
a kind of wooden-headed conceit extant 
among science research men winch also 
leads fine business men and primary and 
secondary producers to feel proud that they 
•^wisely” leave finance and distribution to 
others — and then they wmnder why the 
markets fail and salaries fall and bankrupt- 
cies occur. It is just this stupid attitude, 
encouraged by a wnil- controlled press, wiiich 
international financiers, industrial monopo- 
lists and munition manufacturers rely u])oii, 
and it is responsible for the present internal 
and international strictures. 

There is now^ a widespread appreciation 
by intelligent and unprejudiced people in 
Europe, America and Australia —that it is 
not production in this age of plenty, but the 
antiqueded financial system which fails to 
liherate the purchasing iJow'er for consump- 
tion of this enormous production, which is 
responsible for the past five years of wujihl 
crisis. .Nowdiere is this appreciation more 
apparent than in England, Canada, Australia 
and .Yew^ Zealand. The United States of 
America has failed by deliberately going 
into further debt and its methods are there- 
fore doomed to failure. 

In May this year the British Science 
Guild (6, John St., London, W. C. 2) pub- 
lished a Shilling pamphlet which outlines 
clearly some twenty schemes put forw^ard 
in England to remedy the jjresent intoler- 
able position, and this has 

already been mentioned in an Editorial 
Yote in Current Science, p). 214, October 1935. 
Beading these various proposals, if one may 
venture opinions, the McMillan and Prof. 
Keynes Schemes are very orthodox and 
unpromising ; the Basil Blackett and es- 
pecially Prof. Soddy ’s proposals are dis- 
tinct steps forw'ard ; the Douglas Social 
Credit proposPols are more fundamental and 
give, greater promise, of prosperity and 
security, while the communist schemes are 
more vague and hardly immediately possible. 

It is significant that Alberta in Canada 
has a Social Credit Party in pow-er in 
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Parliament and proposes to test some vSocial 
Credit methods. It is to be hoped their 
attempt will not be frustrated by adverse 
pressure of financial interests at Ottawa and 
elsewhere. Douglas Social Credit proposals 
have the advantage tliat they can readily be 
constitutionally adoj^ted by a single nation, 
they provide purchasing power without 
increased debt or inflation, automatically 
introduce just prices at ample profit and 
yet leave private enterprise and initiative 
kill able to reap success and further profits. 
The scheme paves the way to increased 
production and consumption, gradually 
eliminates taxation, gives security to busi- 
ness men and primary producers against 
bankruptcy ; everybody’s savings are safe- 
guarded and emx)loyment and security 
againsf poverty are secured. As I write 


this letter news comes that the recently 
elected ISTew Zealand Parliament is pledged 
to introduce Douglas Social Credit methods. 

In conclusion may I refer again to Dr. 
Fowler’s stimulating paper ? While agreeing 
with the value of a universal unit measure, 
of production ‘'the Ern,” this is, in my 
oj)inion, perfectly valueless and with no 
prospect of application until the readjust- 
ment of the present financial system, thaf is, 
until finance has been brought into accord 
wdth the physical facts of modern produc- 
tion by constitutional parliamentary mea- 
sures involving no hiatus in either primary 
or secondary industry. 

W. B. Gurney. 
Department of Agriculture, 

Sydney, N.S.W., Australia, 

December 22, 1935. 


Blood Groups of the Pre-Dravidians of the Wynad Plateau. 

By A. Aiyappan, m.a., f.r.a.i. 

{Government Museum^ Madras.) 


K APPEBS^ and PAEE^ in their recent 
studies of the races of the .Near East 
have demonstrated that blood-typing 
data on an area controlled by anthropo- 
metric measurements give evidence that the 
blood-typing approach to the study of anthro- 
pology has value The jungle tribes of 
South India have been knowm for a long time 
to be the representatives of an extremely pri- 
mitive strain of Homo sapiens , closely allied 
to the Yeddahs of Ceylon and to the aborigi- 
nals of Australia.^ Recent investigations 
have showm that the strain represented in a 
comparatively rmre condition by the jungle, 
tribes is not a mere survival in racial cul-de- 
sacs, but also permeates the. lower castes of 
the general populations of the plains.^ The 
problems in view, therefore, in the present 
investigation were : (i) whether serologicpd 
tests would support and supplement the phy- 
sical anthropologists’ findings regarding the 
affinity of the. hill-tribes of Soutli India with 
Australians and {ii) what serological relation- 
ship exists between the higher Hindu castes 
and the hill-tribes. 


^ Kappers, C. U. Aliens, “ Contributions to the anthro- 
pology of the Near East 1930, Amsterdam. 

^ Parr, L. \V., American Joitrn, of Phys. Anth., 1931, 
16 , 16. 

^ Haddon, A. C., “ Races of Man,” 1924, Cambridge. 
^ Guha, B. S., “Indian Census Report,” 1935, 1 , 
part III-A. 


Pre-Dravidian, Veddoid and Nishadic liave 
been used by various investigators as synony- 
mous terms to describe, the tribes and tlie 
racial strain referred to above. Since the 
first of these terms has gained great currency 
and is, in fact, the oldest in use, it is advis- 
able to retain it in conformity wdth tlie usual 
biological convention in nomenclature. 

Pliysicahy the Pre-Dravidians are a good 
example of an extremely generalised race. 
As in the Veddahs the infantile nature, of the 
face strikes the attention of the observer lirst. 
The face is round witli prominent cheek bones, 
broad nose, retreating chin, and exceedingly 
sparse facial hair in the males. Short in sta- 
ture, they have a proportionately longer 
torso. A moderate degree of prognathism was 
jmesent in about 79% of the sample taken of 
the Paniyans of Wynad — the tribe selected 
for investigation. 

This tribe w'as selected as the starting point 
of the present study because they are more 
isolated and in a purer state than most other 
Pre-Dravidian tribes. Wynad. is a bastion 
like highland thrust sea-ward by the Deccan 
plateau into Malabar from the plains of wdiich 
it rises abruptly to a' height of about three 
thousand feet. A thick belt of moist ever- 
green forest fences it off from Malabar and a 
thick zone of malaria-ridden bamboo jungle 
from Mysore. People from the plains have 
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l3een penetrating slowly into Wynad from the 
twelfth century A.T). onwards,''*^ hut they have 
not yet made a success of the venture numeri- 
cally or biologically. Any large scale admix- 
ture with the Paniyans has not taken place 
'because of the great sexual jealousy of the 
tribal code, the poor stamina of the penetrat- 
ing people and their fear of and dependence 
on the Paniyan labour force which is ex- 
tremely unmanageable. Until recently the 
IPaniyans were a very wild people not hesita- 
ting to murder a man from the plains for the 
sake of a piece of wliite cotton cloth. Not 
long ago they were living in caves and rock 
slielters as some members of the tribe do even 
now in the deeper regions of the jungles. 
According to the recent census, they number 
in all 32,4-10 in the Wynad and adjoining 
taluks of Malabar, 

It has to be pointed out at this stage that 
the Australians, Veddahs and Paniyans, in 
spite of the general resemblances that they 
bear to one another, are differentiated by 
several anatomical characteristics, especially 
of the face. The aboriginal Australian has 
none of the infantile features of the Paniyan 
and has a greater stature than either the Pani- 
yan or the Yeddah. The Australian is hair- 
ier than the two latter. The Paniyan is pro- 
gnathous while the Yeddah is orthognathous, 
the former has his superciliary ridges less 
prominent than the Yeddah and the iVustra- 
lian. The Australian is more variable in skin 
colour than the Yeddah and Paniyan who 
range about 27 of Yon Luschan’s scale. 

We know nothing of the blood-typing of the 
Veddahs, so we have to leave them out in 
the following discussion of tifce serological affi- 
nities of the Australians and Pre-Dravidians. 

Two hundred and fifty Paniyans belonging 
to three different settlements were " typed '' 
by the open slide method using two or three 
drops of blood. The standard serum w^as 
supplied by the Haffikine Institute, Bombay, 
through Prof. Buggies Gates, F.E.S., under 
whose direction this work w^as done. 

The following are the data obtained : — 


Percentages in groups 

Race 

Index 

Frequencies 

O 

A 

B 

AB 

P 

q 

r 

20-00 

60-40 

7-60 

10-00 

4-11 

4-68 

0-85 

4-47 


® Richards, F. J., Indian Antionary., 1932, 61, .170-174, 
195-197, 


The Australian has 0 57%, A 38*5%, B 
3 -0 %, AB 1*5% and a racial index 8*8.^ 
(Jomparison with the data for the Austra- 
lians shows that the Paniyans bear no 
close resemblance to them, but both 
agree in having an extremely small 
percentage of B group. Yon Eickstedt 
made an interesting suggestion that the 
Pre-Dravidians may be regarded as the 
Palcc-Europid type, a suggestion wffiich the 
blood-group data support."^ In a correlation 
table of the values of j) and q for various races 
the Paniyans will he placed very near the 
Lapps and other peoples of Western Europe. 
The Paniyans differ from the Australians in 
having a mnch lower percentage of O (20 
against 57 of the latter) which, according to 
the hypothesis of Snyder, is the most primi- 
tive group, A and B having arisen ?vS subse- 
quent mutations. Typing, however, a sam- 
ple of 8-4 Central Australian natives Cleland 
found 38.1% O, and 61.9% A^. If further 
research confirms that bigger series than that 
tested by Cleland have also a similarly liigh 
percentage of A, then we shall bo able to say 
that in spite of minor differences in physical 
characters, serologically the Paniyans and the 
Central Australians are closely linked. 

Blood -group data support physical anthro- 
pology in distinguishing the Pre-Dravidians 
from the higher caste Hindus. The Mah- 
rattas of Goa in the neighbourhood of the 
main Pre-Dravidian region are 29.25% O, 
26.75% A, 34% B, and 10% AB.^ They are, 
like the rest of the Hindus, typed, high in B. 
It may he possible that the non-tribal Hindu 
population is a mixture of tlie Pre-Dravidian 
with the very high percentage of A and an- 
other racial strain high in B. The 7-6% B 
in the Paniyans may have been introduced 
through miscegenation with the men of the 
plains which though of an imperc.eptihlo 
Ivind has been going on since the importation 
of large numbers of estate coolies from tli(‘ 
plains. 


G Ottenberg, R., iVaL Hist., 1926, 26, 80-81. 

~ Eickstedt Baron von, “Mysore Tribes and Castes.” 
1934, 1, Bangalore. 

« Gates, R. R., /. R. Autli. Inst., 64, 23-44. 

^ Correia, Lt.-Col. A. C. G. da S., “ Les groupes- 
sanguins des Mahrattes de ITnde Portugaise.” Congres 
International des sciences Anthropologiques et Ethno- 
logiques, CompiC’-rendii de Ja premiere Session, Londres, 
1934, pp. 86-87. 
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Presidential Address. 

The Role of Science in the Recent Progress of Medicine. 

By Sir IJ. N. Brahmachari, Kt., .m.a., m.d., pIi.d., f.s.m.f., f.a.s.b. 


I N the litness of tilings the Indian Sciencti 
Congre.ss has been invited to hold one 
of its sessions in this historic place, tha,nks 
to the hospitality of its most enlightened 
ruler, His Highness Maharajadhiraj Eaj 
Rajeshwar Sawai Sliree Yeshwant Rao 
Holkar Bahadur, Maharaja of Indore. In 
the annals of Indian liistory, the Ilolkars 
hold an honoured place for tlieir achieve- 
ments in the field of arms and of peace. 

In rising to address you at tliis annual 
meeting of your Congress, I feel I am hardly 
worthy to occupy an office which is asso- 
ciated with the names of those with whom 
I cannot compete in greatness. A. few years 
ago, I;ord Rutherford stated at a meeting 
of medical men that the hopes of the world 
rested upon their success and ever-growing 
usefulness. Aviation, wireless, and tele- 
vision have now been accomplished, hut one 
thing still left to wish for, Lord Rutherford 
very truly remarked, was long life and health, 
and it was the medical profession with whom 
it lay to give that guerdon to humanity. For 
"'Happiness lies, first of all, in health”. 


BlOCHEAIIiSTRY. 

As a matter of the most Autal ('oikubii in 
nation-building, th.e problem of nutrition 
demands very careful consideration by 
statesmen and scientists alike, more so due 
to the fact, as has been recently observed, 
that a great part of the world's population 
is not consuming the necessary foodstuff. 
An eminent Swiss authority predicts the 
decay of civilization unless there is a funda- 
mental revision of the people’s diet. 

It has been stated that the function of 
nutrition is probably the centre of medicine 
from a medical point of view, and that th(‘ 
proper dietary of man is a most imi^ortant 
subject for the maintenance of health and 
prevention of disease. As has been ob- 
served. by Hopkins, during the whole history 
the needs of nutrition and the kind and 
amount of food geographically available 
have played a great part in determining the 
destinies of races. It has been stated 
"tell me what you eat and I shall tell you 
what you are”. "Man’s place in future 
history will depend in no small degree on 
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the food he eats.'’ Nutrition is one of the 
essential fimetions of life and its value 
cannot be too niucli emphasised. 

Up to 20 years ago, the reign of calories 
was supreme in tlie field of nutrition, and it 
was held that if the proper amount of 
energy required for maintaining nutritional 
equilibrium could be worked out in terms 
of calories, then the last word -would be 
said about the problem of nutrition. But 
it has now come to be recognised that 
certain substances that had eluded detection 
in the past, are indispensable in our dietary 
for the normal activity of the tissue cells 
and the prevention of certain diseased 
conditions. Further, the study of the prob- 
lem of nutrition ha..s increased in recent 
times from the quantitative to the qualitative 
standpoint, especially with respect to the 
proteins. 

Though it wms long known that diseases 
like beri-beri were due to deficiency in the 
food of certain substances of imknown 
chemical nature, it was Hopkins who made 
in 1912 the monumental discovery of the 
value of the ■‘‘accessory food factors”, or 
the “vitamines” as they were termed by 
Casiniir Funk, in the maintenance of normal 
functional activity and growth. . The pro- 
gress of research upon the nature, distribu- 
tion and functions of vitamins has been 
very intense in recent days. To attempt to 
summarise all that is known about them is 
beyond the limits of my lecture. The dis- 
covery of vitamins has led to the relief of a 
considerable amount of suffering and dis- 
ablement that is particularly true in regard 
to rickets. Many of them are simple 
chemical substances and it is possible that 
each of them possesses a strict specificity 
in its action, though lack of more than one 
vitamin may be responsible for the causation 
of the complex jjhenomena manifested by 
disease. 

The function of vitamins and the patho- 
logical lesions due to their deficiency are 
known to those among you, who are bio- 
chemists or who belong to the medical 
profession. I shall not discuss them here. 

It is possible that the lack of vitamins 
does not play such an important part in the 
causation of disease as has been claimed by 
some observers and that the symptoms 
following a deficiency of certain vitamins 
may be attributed to a disturbance in the 
gastro-intestinal canal. It is realised to-day 
that the processes of digestion are much more 


complex tlian was hitherto thought. TJh‘ 
secretion of tlie intrinsic factor is but a (*ase 
in point. It is now^ knowm that vitamin 
deficiency is the cause of lack of appetit(‘ 
and defective movements in the alimentary 
canal. It requires but little imagination to 
conceive that these effects must haA-e some 
fundamental cause and that tlu^y could lead 
to a number of abnormal s(^quola% such as, 
defective absorption, stasis and toxminia, 
to mention a fe\^^ 

The minimum amount of xuotein rcquiuMl 
for the dietary of man has been nuitlau* of 
dispute for a long time. Originally found 
by Voit at 119 grms., it was aUauwards 
raised hj Atwater to 125 and subseqrKnitly 
lowered by Chittenden to HO, Sluu’iiuiii 
quotes it at about 44*4. It lias now b(‘en 
recognised that the quest for a protein 
minimum is really an illusion, as it depends 
not on the quantity bnt on the kind of 
protein supplied. The wmrk of Hopkins on 
the essential amino-acids in connection with 
nutrition has come into prominence in the 
present day. As has been pointed out by 
him, the food proteins which can be used 
wdth the greatest economy in the body are 
those which contain all tlie amino-acids in 
such relative proportions as wdll correspond 
most nearly with their proportion in the 
living tissues of the consumer. Tlicse are 
the proteins of so-called high biological 
value, constituting the first class proteins”. 
It has been observed that the average con- 
sumption of Cambridge under-graduates, 
those in training being excepted, is about 
80 grms. of protein. 

There are many problems that await 
fuller investigation by physiologists and bio- 
chemists in future before the j^erfect diet 
can be proclaimed. A food in order to be 
effective, must be ingested by a body botli 
physically and psychically sound. It is 
possible to be well-nourished on the simplest 
of dietaries. Who can say for certain what 
is the optimum protein diet or the optimum 
intake of fat What about the food of tlie 
Eskimos, the human carnivores of the world, 
who live for long periods on jinrely animal 
food Hindhede has emphasized the superi- 
ority of the high fat, low protein diet of the 
Danish farmers over the high protein, loW’ 
fat diet of the neighbouring Finlanders. 
But is this applicable to all mankind t 
There has been much talk about the energy 
value of different foods expressed in calories. 
But, as Cathcart has said, are not these 
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merely convenient units of nK^asurement '? 
Flow are we to explain the deleterious 
effects of ''very high'’ cereal dietary and 
hov/ are they corrected by "protective” 
foods, such as milk and leafy vegetables ? 
Do the cereals contain any toxins, which 
are neutralised by a proportional quantity 
of the protective food What definite 
information is available as to the body 
needs of the different kinds of vitamins 
A further question is the problem of hyper- 
vitaminosis, as also the actual part played 
by vitamins, and any difference which may 
arise from taking synthetic or natural 
vitamins. 

Nearly 90 years ago, Che vers taught that 
the dietary of tlie Hindus with a very 
moderate quantity of animal food was the 
fittest for -a troxhcal climate. Thus he 
wrote, "It is certain, that the law-givers, 
who prescribed for the people of India a 
diet consisting mainly of vegetables and 
water, the lighter kinds of animal food, 
such as fish, pigeons and goat’s flesh, being 
only occasionally introduced in moderate 
quantities, judged almost as physiologically 
as tliey could have done, had they studied 
at the feet of Liebig and Prout.” Similarly 
in a discussion on the dietary of man, the 
meatless diet of some of the finest soldiers 
of His Majesty’s Indian Army who fought in 
the last great World War was highly extolled. 
This is an interesting subject for research 
in the quest of minimum animal protein 
required for liuman consumption and the 
future may show that it may be influenced by 
climatic conditions. Decent researches of 
Berg tend to show that apart from the 
nature of proteins, there are other factors 
which determine the minimum quantity 
of protein necessary to preserve nitrogenous 
equilibrium, siudi as, the particular protein 
the subject is accustomed to taking and the 
ratio of inorganic bases to inorganic acids 
available to, or formed in the body of, the 
subject. 

This brings me to the question of animal 
versus vegetable protein. Investigators of 
the present day hold that, in general, pro- 
teins of animal origin are superior to the 
vegetable i^roteins for the purposes of 
nutrition and that the testimony of human 
vegetarians is useless in determining the 
amount of animal protein requirement of 
man, because they were probably not 
vegetarians during the first part of their 
lives. 


Are there first class fats 'i At present we 
know little about the nutritional value of 
different fats, hut some work goes to show 
that certain fatty acids of the linoleinic 
series may be essential. It has been stated 
that the synthetic fat intarvin may be 
used by fasting persons of normal health 
without the development of acidosis. Do 
not these adumbrate the possibility of the 
existence of first class fats ? Further work 
is also necessary to determine if there are 
CKSsential carbohydrates. 

In recent years there has been an advance 
in our knowledge of the importance of 
inorganic substances, especially minerals in 
our dietary. Many of these such as calcium 
and phosphorus are required for structural 
purposes and their deficiency gives rise to 
structural diseases. There are others which 
are required to be present in minute quanti- 
ties in our dietary and which are perhaps 
concerned with the stimulation of the active 
processes in the tissues. These are copper, 
manganese and perhaijs yet other undis- 
covered elements. Their deficiency is re- 
garded to be responsible for certain forms 
of ansemia, though very recently this view 
has been doubted by some observers. The 
possibility of the existence of undiscovered 
mineral deficiency in disease is for the 
future to reveal, and may I suggest that 
certain obscure diseases of India, such as, 
infantile biliary cirrhosis of children may be 
investigated fr(»m this point of view. 

Complicated are the inter-relations of the 
vitamins, tlie hormones and the mineral 
constituents of the tissues in the x^revention 
of certain diseases. For instance, bio- 
chemistry has shown that a supifiy of iron, 
copper, vitamin C and thyroxin are the 
essential factors in the forniatioji of erythro- 
cytes and ha^.moglohin, in addition to an 
active bone marrow. Deficiency of any 
of these may give rise to certain types of 
ansemia. A generous supply of calcium 
and x>^iC>sphorus together with a liberal 
supply of vitamin D is essential for the 
perfect development of the bones and teeth 
of the child. 

In recent times, studies in nutrition have 
been concerned chiefly with the mainte- 
nance of normal health and xjroduction of a 
rapid rate of growth. It has, liowever, 
been observed still more recently that 
prolongation of life associated with a re- 
tarded rate of growth has been noted in 
maiUy divergent forms, such as, rats and 
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brook trout and that animals kept on a 
restricted food intake for long periods 
ontlived by a wide margin those that were 
allowed to eat full from the time of weaning*. 
The inverse relationship of the rate of 
growth and the time of onset of senility is 
also apparent from other investigations. 
Evans has noted that animals injected 
chronically with preparations containing 
growth hormone of the hypophysis show 
evidence of premature senility. On the 
other hand, Lee and Schaffer have shown 
that administration of the ijituitary growth 
hormone results in retention of juvenile 
cliemical characteristics by tlie tissues. 
Other clues for the study of these problems 
are fiirnislied by tlie facts that thymus 
extracts greatly increase the rate of growth 
and maturity while pineal extract seems to 
retard growth. Wetzel in his work on 
“'Motion of Growth"' has shown that 
excessive rate of growth during infancy and 
childhood is associated vith excess of 
w*asteful lieat production and that this 
may have grave consequences. It is appa- 
rent that some of the current tenets in the 
field of nutrition require reconsideration in 
an effort to determine the optimal rate of 
growth for each period in life. 

Physiology. 

Eeeent researches have throwm light on 
the mechanism of the fundamental reflex 
reaction for the protection of the animals 
and have shown how with the evolution of 
an anti-gravity mechanism and of extended 
movement, the brain stem has become 
evolved to take over this increased respon- 
sibility. Magnus has analysed the various 
nervous stimuli from the periphery wdiich 
are concerned in this very delicately eo-ordi- 
nated mechanism. The new data have 
completely revolutionised our conception 
of the nervous system, and signs and symr)- 
toms of disease which hitherto could not be 
projicrly understood have now' become 
capable of analysis. 

In more recent years Sherrington and his 
school have w'orked more exactly on the 
relation of the nervous system to responses 
produced when it is active. These funda- 
mental studies wdll no doubt throw much 
light on the changes so often observed in 
disease. XTis researches have showm that 
the centripetal impulses do not pass straight 
through the spinal cord, but at certain sta- 
tions in the cord they are transferred into 


an enduring excitatory state which may 
in turn set up fresli impulses yielding the 
reflex discharges. 

Adrian’s researches have also added greatly 
to our knowh^.dge regarding the exact naturt^ 
of the impulses which pass along nerves in 
different conditions. YVith a most admir- 
able teclmique he lias studied nerve impulse, 
and its origin wdth highly X->rofi table results. 
He has come to the conclusion that ehaiig(‘ 
of potential may be of fundamental inpior- 
tance in the activity of nerve cells. He lias 
shown that damaged nerve ^ibr{^s set up 
impulses at very high fri^quencies and these, 
perhaps play a part in sensation of pain, 
though sometimes imxMilses in the smalha' 
slowdy conducting nerve fibres may also 
be concerned in the physical mechanism of 
pain. He has been able to observe tlie acti- 
vity of a single nerve cell and has showm tliat 
human voluntary contractions are regulat(‘(l 
in exactly the same way. 

In Eussia Pavlov and his school liave 
elaborated tlie reflex reactions of the liigher 
parts of the nervous system. Their rcsvilt.s 
are capable of considerable application to 
many of the higher human activiti(‘S. 

A. V. Hill has studied tlie nerve impulses 
wdth exquisitely sensitive apparatus from 
the point of view of thermal phenoramui 
accompanying it and it is becoming clear 
that the nerve impulse consists of a transmit- 
ted x)bysico-chcinical event, the wdiole cycle of 
event comprising activity and recovery in 
the nerve bedng supported by tlie energy 
derived from metabolic oxidative processes, 
associated wdth tlie cycle. 

Further it is iiussihle to conceive 'dlie 
nervous impulse as a succession of trans- 
formation of chemical into electrical (uiergy, 
and conversely — these transformations Ixung 
necessary by the structure of the libri's”. 

Haldane and his pupils have continued 
their wmll-known work regarding tlic control 
of respiration. Carbon dioxide, formerly 
looked upon as a product of excretion, to b(‘ 
got rid of as soon as possible, has been shown 
by them to be an essential stimulus to respira- 
tion. This discovery has been of immen>si‘ 
value in modern anaesthesia. Further it has 
been shown by Yandell Henderson of Yal(‘ 
University that carbon dioxide is also essen- 
tial for the tone of the blood vessels. Hah' 
and Evans have shown that carbon dioxidi' 
is essential for the activity of the vasomotor 
centre, just as it is responsible for the activity 
of the respiratory centres. Bar croft has 
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.shown tlie principles which- oxyg-en is 
transported by the blood. As a result of 
the work of Haldane, Barcroft and their 
co-workers, it is now possible to deal with 
respiratory distress and failure by more 
scientific methods than what was possible 
in former days. 

Areas such as the cerebral and pulmonary 
vessels avIucIi Avere once thought to have 
a ])oor vasomotor supplj^ liaA^e now been 
found to be much better sup])lied than had 
iiitlun'to b(Hn imagined. 

Witli regard to tlie lieart, the earlier 
stiidi(‘s of (‘.ardiac disturbances by Macken- 
zie have ])layed an important part in advanc- 
ing our knowledge, regarding the physiology 
of the lieart, and the work of Starling and 
of LcAvis lias jdaced much of it on a strict 
exiJcrimcntal basis in more recent times. 
A new interpretation of the electro-cardio- 
gram in disease has been recently evolved. 

The discovery of the function of the caro- 
tid sinus by .Hering and its study by Heymans 
liavc been of great value to physiology and 
to jiha.rmacology as well. By the recognition 
of tlio. activity of this sinus and its possible 
variations one can now explain many of the 
diiTerences in response wliich hitherto liave 
beim a gre^at draAvhack in expculnumtal Avork. 
In the nerve connection of this sinus and 
tlie effect of pressure ou it lic‘s, according 
to some observi^rs, the explanation of sudden 
death under gas anaesthesia. 

One of the rno.st important new facts 
discovered in recent years regarding diges- 
tion is the relationship of tlie proper func- 
tioning of the stomach to tlie production 
of blood, and the subsequent application of 
tliis to the treatment of pernicious ansemia. 
This work had its origin in tlie ijliysiologieal 
stndi(\s of Whipple on tlie normal regenera- 
tion of blood after lijcmorrhage and adminis- 
tration of Imer. FolloAving the same line 
of researcli Minot and Murphy found that 
administration of fresh liver had a 
remarkable curative effect on pernicious 
anaunia. This led to the recent liver thera- 
peutics for treatment of the disease. 

The reseairches of Castle, however, con- 
nected the etiology of ijernicious anaemia 
Avith defectWe gastric secretions. Eecent 
experiments of Meulengracht have shown 
that pernicious anaemia in human beings 
ma35^ be due to atrophy and inactmty of 
that part of the stomach Avhich comprises 
the p 3 'loric-g]and region and may be said to 
have localised the seat of origin of pernicious 


aufcmia in human beings. Thus stomach 
pre^parations for the treatment of pernicious 
anaemia may with advantage be producible 
from the pAdorie -gland region. 

From a physiological point of view, these 
experiments give the pyloric glands a func- 
tion. As we know, it has hitherto been 
rlifhcidt to ascribe such a function to the 
pyloric glands and the special pyloric-gland 
cells. Now it seems possible that tlie pyloric 
glands are the seat of special secretory 
function and secrete the suhstance Castle’s 
‘intrinsic factor” that is essential to the 
blood and the nervous systimi. 

It has been held that the ductless glands 
are the '‘glands of our destiny” and that 
''these i)otent oAUjrlords of our bodies are 
dictators of our minds and personalities”. 
It maA’' be possible tliat the future rnaA" reveal 
that genius, intelligence, beauty, character, 
morality, and other liuman characteristics 
are dependent upon diverse combinations 
of the. secretions of these bodies, ju.st as their 
deficiency or excess may give rise to disease. 

Insulin has completeh- changed the pros- 
pect of the treatment of diabetes. The 
discovery that pa-ratliyroid extract mobilises 
the calcium of the bones has revolutionised 
tlie treatment of diseases due to calcium 
derangement. Oiir knoAvledge of the inter- 
action of endoerines has increased in recent 
times. I wouldjust mention a remarkable fact 
that, as shoAvn by Honssay and co-workers, 
there i,s no glycosuria Avhen both, the pituitary 
and tlie pancreas are removed, and further 
that the injection of extract of tlie anterior 
pituitary is folloAved by the appearance of 
glycosuria. 

May I end this portion of my address b^^ 
making a little more reference to the pitui- 
tary, Avhicli seems to have a multiplicity of 
functions "1 It may be regarded as the 
headquarters for the hormones or the chemi- 
cal messengers wliich control most of the 
other endocrine glands and thereh\^ probably 
almost OYCTj cell of the body. The che- 
mistiy of the ijituitary is by no means closed 
and it may he that tlie most important 
discoveries in the pituitary chapter have 
jet to be written. It has been held that 
''the integration of the endocrine system 
is based on the influence of the die.ncephalon 
upon the anterior pituitary, Avhich through 
comxjlex hormones acts on the other endo- 
crine glands, stimulating or inliibiting the 
production of simpler hormones in them. 
These hormones are closely related chemically 
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to other suhstances concerned in normal 
actiyities. sncli as, the growth of the embryo, 
the growth of bone and calcium metabolism, 
as well as abnormal activities snch as malig- 
nant growths.” Further, ‘hn general we 
can see a division of labour between nervous 
and hormonal events, and accordingly be- 
tween the respective regulators, the central 
nervous system, and the anterior pitmtary 
lobe. The central nervous system regulates 
principally the specific, acute functions ; 
therefore it also influences those neurogenic 
endocrine organs, the adrenal medulla and 
the posterior pituitary lobe, the hormones 
of which cause acute changes. The regulator 
of the non-neuro genic hormonal system, 
the anterior pituitary lobe, regulates mainly 
tlie development and state, and partly 
also the secretion, of the remaining endocrine 
organs, the hormones of which bring about 
longer lasting changes of the conditions of 
many other organs” (Lcewi), 

• Genetics. 

The account of MendeTs epoch-making 
experiments in his cloister garden, on the 
crossing of varieties of the common pea, 
somehow or other sank into oblivion for 
thirty-five years. But such was the poten- 
tiality of his work that, when rediscovered, 
it not only laid the foundation but also 
gave a new impetus to the study of the 
science of heredity. In recent times Mendel’s 
theory of what were called by Iiim factors 
(now known as genes) has received confirma- 
tion in the hands of Morgan and others. Their 
l^hysical existence in the chromosomes has 
been proved and it is now known that the 
chromosomes are indeed the bearers of the 
hereditary units and that to their very 
reliable mechanism we owe the regular beha- 
viour of the inheritance of characteristics 
from parents to children. Heredity is really 
a most remarkable phenomenon. The pro- 
duction, generation after generation, of off- 
springs identical in all but minor peculiarities 
with their ijarents is indeed one of the 
great mysteries of life, and it is by the orderly 
division of the chromosomes and their 
contained genes life can be maintaiDcd. 
It is becoming more and more established 
that '‘the general laws laid down by Mendel 
have as wide a validity for genetics as have 
Dalton’s for chemistry”. 

The practical outcome of the application 
of the principles of genetics as demonstrated 
by the magnificent work in research labora- 


tories such as those at Cambridge, Edin- 
burgh, Aberystwyth and Aberdeen, has 
been of immense value in improving crops 
and live-stock. The boiinclless possibilities 
in heredity revealed by the science of genetics 
have placed great power in the hands of 
breeders of plants and animals and they can 
now tell with approximate accuracy what 
to expect from matings. This knowledge 
has revolutionised breeding in all directions, 
and resulted in the procliiction of bigger 
and better plants and animals used for food, 
clothing or pleasure. In the course of 
time man may be able to replace the natural 
selection of more fertile mediocrity and tlie 
artificial sterility of high-grade parents by 
human selection and the artiffcial fertility 
of high-grade parents. Sooner or later tlie 
frequency of the latter would increase 
in geometrical progression and control and 
guide the qualities of mankind in any way 
it desires for the good of man. The future 
trend of creative evolution, including man’s 
own destiny, depends on his response to 
the new knowledge and on Iiis intelligent 
application of genetical discoveries, in the 
near as well as distant future (Hurst). 
Genetics aided by better environments may 
also be able to prevent the transmission of 
hereditary weakness and hereditary diseases, 
some of which are sex-linked. In this way 
it may lead to the production of better typ(^' 
of men, free from diseases of the tnind and 
body that are propagated from fatlier or 
mother to their children and thus tlie difficult 
task of medicine for averting or curing 
hereditary diseases or diathesis will he 
reduced to a minimum. 

Chemisthy. 

I begin with the recent contribrdioiis in 
therapeutics due to the application of 
chemistry. If I were to attempt to cmi- 
merate the various eompioiinds tliat are 
brought every day to the notice of tlie 
medical profession in recent times, as hyp- 
notics, anaesthetics, analgesics, antipyretics, 
antiseptics, or for otbier therapeutic*, 
purposes, then their nnmber will lie 
legion and my task may he impossible^. I 
shall therefore refer briefly to a very few 
principal therapeutic chemicals of rcn-cnit 
times. 

How complicated is the mechanism of 
chemotherapy is shown by the fact that a 
slight alteration in the constitution of a 
compound may bring about a complete 
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change in its physiological properties. This 
is well exemplified in the preparation of tlui 
various amino-quinoline derivatives for anti- 
malarial purposes. A slight change in the 
constitution of these compounds leads to 
a complete disappearance of these properties. 
6-amino-quinoline and 8-amino-qiiinoline 
have no action on paramoecia in strimgth 
of 1 : 4000. The introduction of OH into 
S-ainino-quinoline and quinoline-8-gly cine- 
amide raises their toxic action on paramoecia 
to a remarkable degree and the methylation 
of 6-oxy-8-amino-quinoline by replacement 
of II of OH by Ofla reduces its action on 
paramoecia to nil (Erahmachari and co- 
•\vorkers). Diethylmonosulphone is wdtliont 
hypnotic action, while both dimetliyl- 
snlphonediet.hylmethane and the isomeric 
diethyl sulphonedimethylmethane (siilpho- 
na.1) are strongly hypnotic. 

There is no doubt that general anaesthetics 
liave been conducive to the advance of all 
branches of medicine. ''The medical 
sciences, physiology, pharmacology, patho- 
logy and bacteriology would have remained 
inaccurate and incomplete hand-maidens 
of medicine, had it not been made possible 
hy tlie aid of anaesthesia to critically examine, 
corroborate or disprove the claims, hypo- 
theses and tenets of workers of all types'’ 
(Stander). 

I now" pass on to certain aspects of che- 
mistry in its application to a few protozoal 
diseases as revealed by re(‘-ent researches. 

The best known of tri valent organic 
arscnicals is salvarsan, for which the non- 
pro]>rietary name arsphenamine is in com- 
mon nse in the British Empire and the 
United States. The drug is now generally 
nsed in the form of one of its two principal 
derivatives. The first of these is neo- 
arsphenamine, the second is sulph-arsphena- 
mine. The first pentavalent organic arsenical 
nsed in the treatment of trypanosomiasis 
was atoxyl. An important derivative of 
atoxyl is tryparsamide. It has been found 
very" successful in the treatnient of try- 
panosomiasis. Other new therapeutic or- 
.ganic arscnicals include stovarsol, etharsa.nol, 
proparsanol and carbarsone. 

The first and best known of the symme- 
trical urea group of trypanocidal drugs is 
Bayer 205 or gernianin. In 1924 Eonrneau 
and collaborators described the production 
of a symmetrical urea, which is now obtain- 
able in Erance under the name Eonrneau 309 
(moranyl) and is identical w"ith Bayer. 205. 


Schulemanii and his colleagues succeeded 
in increasing the anti-malarial properties of 
methylene blue by replacing its short side 
chains by a longer chain. Investigation 
subsequently conducted with the quinoline 
nucleus led to the discovery of beprochin 
afterwards named piasmoeliine or plasmo- 
qnine. Similar experiments w"ere made later 
wdth otlier lieterocyclic nuclei including 
acridine and this led finally to the discovery 
of atebrin. These compounds are of great 
therapeutic value in certain forms of malaria. 
In Calcutta a number of amino-quinoline 
compounds are being synthesised under the 
speaker’s direction and their anti-malarial 
properties tested. Some of them have al- 
ready been reported to have a marked 
action upon paramoecia. 

One of the most terrible of tropical di- 
seases, so far as certain parts of India are 
concerned, is l<-ala-azar. Antimony, w"hicli 
w"as once banned to such an extent that the 
graduates in medicine of the University of 
Heidelberg had to swear never to use it, 
has now been found to be its specific. By 
the introduction of organic antimonials in 
its treatment, the mortality of this disease 
has been reduced from 99% to about 1 or 
2% in uncomplicated eases. The terrible 
nature of this disease in its epidemic form 
when it ravaged Bengal in the Seventies 
was well described by a contemporary 
w^riter as follows : — "The devastation of tlic 
epidemic has a very sad tale to tell. Countries 
that once smiled wdth peace, health and 
prosperity, have been turned into hot-beds 
of disease, misery, and death. Villages 
that once rang with the cheerful, merry 
tone of healthful infants, now resound with 
loud wailings and lamentations. Huts, which 
offered too little space for their occupants 
are left without a tenant. The skulls of 
human beings now" strew" the fields at every 
few yard’s distance. The feU disease has 
mocked every human effort, and absorbed 
in its powerful grasp, day by day and inch 
by inch, every blessed spot w-hich once 
used to be prized for its salubrity” (Boy). 

The next step in the treatment of the 
disease was the introduction by the speaker 
of the intravenous administration of metallic 
antimony in a state of fine subdivision, 
which was attended, wdth remarkable benefit. 
It was observed that w"hen injected intra- 
venously the particles of antimony are 
picked up by the same cells in the spleen as 
those that harbour the parasites of kala-azar. 
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that the two contending agents thus 
come in closest contact with each other in 
these tissue cells, and that the fight ends 
most remarkably in the complete destruction 
of the parasites in the speediest way. 

The next further advance in the treatment 
of Jcala-azar was the introduction of certain 
organic compounds of antimony and the use 
of these compounds in kala-azar infection has 
been the subject of the speaker’s research 
for many years, and in 1920 some of them 
were prepared for the first time in India in 
the Calcutta Campbell Hospital. 

Early in 1921, the speaker discovered an 
urea antimony compound for the treatment 
of kala-azar. Its introduction and his 
other researches on antimonial compounds 
opened up a new vista in the treatment of 
the disease in India by means of therapeutic 
Organic antimonials, jnst as the discovery 
of salvea’san led to the introcluetion of 
organic arsenicals in the treatment of spiro- 
cha’tal diseases. This urea compound was 
named ''urea stibamine”. 

Healing w'itli the relationship between 
chemical structure and physiological pro- 
perties one meets with a remarkable series 
of compounds in recent times having a 
common nucleus but possessing varied 
physiologicpd properties. I mean the com- 
pounds having the condensed ben:?:ene ring 
system or phenanthrene, as well as, the 
reduced phenanthrene a fourth five- 

membered carbon ring or cbolane. The 
cliolane nucleus is found in bile acids, 
cholesterol and other sterols. 

. A striictime of the cholane type is also 
found in tlie sex hormones which are res- 
ponsible for the secondary sex characters 
of animals. These hormones are oestrone, 
luteosterone and the male testicular hor- 
mone or androsterone. They have close 
structural relationships with each other 
and with bile acids and cholesterol which 
probably contain their biological precursors. 

The male sex hormone or androsterone 
has been artificially prepared. Friedmann 
has pointed out that the aromatic ring, 
corresponding to ring A of cestrin is not 
necessary for the development of the 
oestrogenetic effect as the benzene nucleus 
can be replaced by the furane ring, fural 
pyruvic acid being even more active than 
benzal -pyruvic acid. Recent experiments 
suggest the possibility of getting mstro- 
genetie activity in ring-free compounds by 
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arranging the carbon atoms 13, 14, 8, 9 of 
CBstrin in a suitable way. 

Synthetic hydrocarbons containing tlic 
phenanthrene nucleus, such as dibenzaiitlira- 
cene, are found to possess carcinogenic 
properties. The cancer-producing action of 
certain tars is due to tlie presence of a 
hydrocarbon allied to dibenzantbrac(‘ne. 
It has be(m synthesised and the powerful 
carcinogenic action of the pure substance 
has been eonfirnuul. It is, perhaps, tlie 
most potent carcinogenic substance so far 
discovered. 

The agliieones, tliat. is, the non-sugar 
parts of digitoxin, stro])]iant]iin and s<^veral 
other closely related substanc<\s are 
to the sterols as tliey (>mbody structures ol. 
foiir carhon rings. Biifotoxin lias a coii- 
stitiition closdy allied to those of the cardiac 
agliieones and possess a characteristic action 
on the heart similar to that of digitalis 
preparations. Tlie plumanthrenc nucleus is 
present in some of the most powerful alka- 
loids, such as morpliine and codeine of the 
opium group, and the corydalis alkaloids and 
in colchicin(‘. 

All hormones of the secondary types 
contain benz(me rings. In some cases the 
ring is a simxile om^ as in tliyroxin, pitiiitriii 
and adrenalin. In others it is a complicated 
one, the condensed phenanthrene ring. Tlie 
Needhams and Waddington have obsemuMl 
the most remarkable, phenomena tliat the 
chemical organiser or, as they call it, th(‘. 
evocator wliich determines certain develop- 
ments of the embryo, belongs to tln^. same 
group. 

X-ray work on vitamin r>i, and C lias 
been carried out in recent times and tlii^ 
structural formula of C as Z-aseorbic acid 
has been establislied by a close collaboration 
of crystal analysis wil Ji the ordinary cliemical 
methods. 

The structure of earotene and vitamin A 
has also been established by X-ray analysis, 
as consisting of ci,s*-polyene chain wdiich is 
presumably the chain of polymerised rubber. 

Vitamin ijossesses two ring systems, 
one a glyoxaline or pyrimidine and the 
otlier a pyrrole containing a substituted 
sulj)hur. It is not allied to flavins. Vitamin 
Bi possesses anti-beriberi propeudies. The 
crystalline specimens of Jansen and Donath 
are, according to most recent observations, 
the pure vitamin itself with the admixture 
only of a small and variable amount of 
i nact i va t ed vit am in . 
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Vitamin Eg is a eompleXj containing 
flavin and another factor, the absence of 
the latter and not of flavin being considered 
responsible for the symx)toms of pellag:ra 
in rats. Tlie flavin factor exerts a growth- 
promoting action. A substance identical 
with lacto-flavin of milk which is allied to 
vitamin Eg has been isolated and synthe- 
sised. Examining the oxidation-reduction 
properties of flavin- cleavage products, Kiihn 
and. Moruz;:i were able to sum up the rc^la- 
tionship of tlie flavin group by saying that 
the x)ar(mt substance was a reductant ; 
that combined with a ring system which 
contains a substituted amino group it 
produced a colour ; that the addition of a 
carboliydratc side chain yielded a vitamin ; 
and that the further addition of a protein 
gronxj resulted in an enzyme (tlie yellow 
respiration ferment of Warburg). 

Vitamin 0 is closely related to sinn>ler 
carbohydrates and sugars. It is a keto- 
hexonic lactone. 

Vitamin I) can be artificially prexjared 
from irradiation by ultra- violet rays. It 
has been isolated from irradiated ergosterol 
in a crjnstalline and apparently jiure. form, 
the crystalline compound being known as 
calciferol. Tlie production of vitamin T) 
by the irradiation of the sterols of the skin 
hy ultra-violet rays of the sun is a most 
interesting chapter in the history of medicine, 
reconciling, as it does, the dispute whether 
rick(‘ts is due to a deficiency in the ilict or 
want' of ])ropc‘r sunlight. 

The discovery of type specific carbo- 
hydrates are among tlie most remarkable 
triumpyhs of chemistry in recent times. It 
has been observed that a derivative of gum 
arabic possesses properties resembling those 
of the specifle polysaccharides of one of the 
types of pneumococcus serum. The value 
of polysaccharides possessing immunological 
functions, and the knowledge of their compo- 
sition, properties and structure must be of 
great value in medicine. The juflysaccha- 
rides of the cholera bacilli and of B. dys en- 
ter ia). (Shiga) liave been investigated. 

Vernadsky has put forward a hypothesis 
that the living organisms possess a selective 
power between isotopes of an element. 
Among the plants, Loring and Druce have 
shown that in the potassium of potatoes 
isotope of atomic weight 41 predominates 
while in ordinary potassium the chief iso- 
tope is of atomic weight 39. In the case of 
man the future may reveal that isotopes 


of elements play an imjjortant part in the 
maintenance of health and that they may 
vary in disease. 

Barnes has suggested that the polymerised 
molecules of water are of primary importance 
in jihysiologieal processes. The discovery of 
tlie hydrogen isotope (deuterium) of mass 
2 and the isolation of quantities of “lieavy 
water”, containing this isotope have opened 
a new field in the jAiysiology of water. 
Gortner considers that the water in the 
Medusa is as much ‘'hlive”as are the proteins, 
the fat.s, the lijiides, or the carbohydrates. 
The water relations and diflerent molecular 
forms of water in the living organism lie at 
the foundation of problems concerning both 
health and disease. It has been held by 
him and others that in lyophilic hydrosols and 
hydrogels the water may exist in two states, 
i.e., in the state of free water which is charac- 
teristic of water in bulk and in the state of 
bound water which is characteristic of the 
lyophilic system, and that the equilibrium 
between free and bound water is undoubtedly 
of major importance in vital phenomena. 
Two hypotheses have been presented as to 
the possible nature of bound water : (1) an 
oriented adsorption of the water dipoles 
at the interface, and (2) an oriented adsorp- 
tion of hydrogens and Inulroxyl ions. Tlie 
effect of the substitution of the deuterium 
form of hydrogen in jilace of ordinary hydro- 
gen and of the isotopes of other elements 
into organic molecules may hav(‘ in the 
future an important application in bio- 
chemistry and medicines 

Physics. 

The Electro -cardiogram is a valuable, aj)- 
paratus for studying certain diseases of the 
heart. A portable apparatus which can be 
taken to the patient’s house and which is 
constructed on the principle of tlie string 
galvanometer is now available, Anotli(‘r 
portable Electro- cardiograidi based on tlie 
principle of the valve-amplifier is also avail- 
able. By means of a special Electro- 
cardiograph outfit, simultaneous records of 
a heart may be obtained in the wards of a 
hospital for purposes of research showing (1) 
heart sounds, (2) electro-cardiogram, and 
(3) carotid pulse by means of Hill’s wire 
sphygmograph. An apparatus consisting of 
a Stethograph combined with an Electro- 
cardiograph is now available. The com- 
bined Electro-cardiograph Stetliograph may 
prove a valuable aid in cardiology. 
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The Electro-carcliograpli lias shown that 
tracings taken of patients dying of various 
maladies can demonstrate that for some 
time after clinical death, some cardiac 
activity could be registered, the duration 
varying from six to twenty minutes. These 
observations show that in cases in which 
there is cardiac stand-still during ansestliesia 
or in the new born, resuscitation may be 
effected by timely cardiac injection or 
needle puncture. There may be other condi- 
tions that may be discovered in future in 
which the same may be possible. 

It ma^' just be mentioned here that a 
convenient new method of assay of vitamin 
Bi, based on electro-cardiographic measure- 
ments, has been recently described. 

One of the most recent advances in 
biophysics is the discovery of some electrical 
phenomena in the human brain, which were 
originally studied by Berger and subse- 
quently by Adrian and Matthews, the latter 
observers using the Matthews' Oscillograph 
constructed on the principle of a valve 
amplifter. The electrical changes consist 
of a rhythmic oscillation of potential with 
a frequency of about 10 per second appearing 
when the person experimented upon lies 
quietly with eyes closed and disappearing 
w^hen his attention is fully occupied, hhn- 
visual activities which demand the entire 
attention, e.g., mental arithmetic, as well as 
sensory stimuii demanding the same, abolish 
the waves. 


Berger considers that this Berger rhythm’' 
represents the normal activity of every 
X)art of the cortex of the brain -while the 
experiments of Adrian and Matthews 
to the conclusion that tliey arise from tlu^ 
activity of cortical cells in some x^arts of the 
optical lobe conne('.t(‘d with vision. 

O O K cum D I N G B E M A ICK IS . 

Forecast, 

From what I have stated, it is clear that, 
the Amrious sciences can be of great servie(‘ 
to MEDICINE. Some of them liavi^ con- 
tributed Yevj substantially to the re]i(^f of 
human suffering from disease. They eaii 
obtain valuable findings for t]l(^ clinic'iaii 
in diseased conditions whicli may be lKdx)fu] 
to him, but the responsibility finally rests 
Avith him as to how' to act upon their findings. 
This showAS tlie great importance of wliat is 
called to-day Clinical Science. Anatomy tlu* 
science of structure of the body, x.)hysiology 
the science of function and the meeting 
ground of x>bysies and chemistry in their 
apx)lication'to problems of health and disease*, 
and biochemistry tlie science coTiccrned Avitli 
the chemical x^rocesses underlying the activi- 
ties of living matter, can be of great service 
to the clinician. In recent times, the iicHul 
for increased application of physics and 
chemistry to medicine has growm Avith 
tremendous rapidity. 


Sectional Addresses. 


MATHFATATICS ANIX PHYSICS. 

President : Dr. T. Poyds, D.Sc., F.N.I. 
SOME SOLAR PROBLEMS. 

Dr. PtOA'DS drew attention to some problems 
concerning the sun which ha\''e recently been 
under investigation at Kodaikanal. The first 
problem is concerned with the relation between 
prominences at the sun’s limb an<i dark markings 
on the surface of the sun’s disc. The different 
ways of deducing the height of dark markings 
agree in giving the same average height as for 
the prominences at the limb. It is concluded 
that the prominences and the dark markings 
are different aspects of the same solar phenome- 
non. At the limb we see its profile, and on the 
disc we see its projection. This phenomenon 
which is exhibited in the sun by the prominences 
and dark markings consists of a long line of 
flame, the length along the sun’.s surface being 
generally enormous compared to the height 
aboA-e the surface and to the width. The average 
width is about 7,000 miles, height 14,000 miles, 
but their length frequently extends to 400,000 
miles or more. 


The force which can support the sun’s chromo- 
sphere to the great lieights observed lias long 
been a problem, (las i:)ressiire could only supx)Ojt 
an atmosphere on the sun to a height of 00 miles 
whereas the clironiosphere is observed to a 
height of 0,000 miles or more. Milne’s theory 
of selective radiation pressure as tlie supporting 
force is the only theory whicli lias been even 
partially successful. A theory of great simpli- 
city, it has explained not only the gi'eat lieights 
reached by ionised calcium but also how calcium 
prominences may be driven away from the sun’s 
surface as is occasionally observed. The great 
difficulty of the theory is to explain the presence 
of hydrogen, Indium and oxygen in the chromo- 
sphere when the radiation pressure on all three of 
them is insignificant. I^liotogmpbs recently 
obtained at the Kodaikanal Observatory show 
that oxygen is a normal constituent of the 
chromosphere and is present in great abundance. 
Hydrogen, helium and oxygen are tlie three 
most abundant elements in the sun, and their 
presence in the cliromosphere seems to show 
that abundance in the sun is the main criterion 
for presence in the chromosphere. Yet the 
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role of radiation pressure on ionised calcium is 
not insignificant, for it seems to be effective in 
raising the small fraction of calcium in the sun’s 
composition at lovv^ levels to such heights as are 
only otherwise attainable in appreciable quantity 
by the abundant elements. 

NeAV ideas of the formation of absorption 
lines have led to work being begun in a large 
number of observatories on the study of the 
intensity of light witliin absorption lines of the 
sun’s spectrum. These studios are intended 
to enable us to count the number of atoms in 
the atmospheres of the sun. Various technical 
difficulties are involved in the accurate jdioto- 
metry of s])ectrum lines. At the Kodaikanal 
Observatory, tlie ijliotometry of some of the 
strongest lines in the sun’s spectrum has been 
carried out for diiferent points on the sun’s 
disc. The linos studied are mainly those of 
calcium and of hydrogen. It is found that the 
equivalent wddths of the lines of calcium and 
liydrogen diminisli towards the limb of the sun 
notwithstanding the fact tliat near the limb the 
line of sight through the sun’s atmosphere is 
greatly inclined to tlie sun’s radius. "Phis prob- 
lem is related to tlie darkening of the sun’s disc 
tow’a.rds the limb. As a result of the measures 
made at Kodaikanal, the densities and pressures 
of the deeper poitions of the sun’s reversing 
layer have ])een deduced. 


ClIFAl ISTRY. 

President: Dr. P. 0. Gtha, D.Sc., F.N.I. 

RECENT DEVELOPMENTS IN THE 
CHEMISTRY OF BICYCLIC TERPENES. 

The address on recent developments in the 
(diemistry of bicyclic terpenes gives a review of 
the work of a small group of substances occurring 
in essential oils, covering, however, too vast a 
field to be satisfactorily compressed into a lucid 
address. Only the briefest reference being made 
to many complex aspects, the compilation may 
be difficult to follow by those not conversant 
with tlie particular field. Opening with a 
description of tlie bicyclic ring systems in genercxl, 
lie refers to 0:1:1 buta.ne-2 : 3 : 4 -tricarbo- 
xylic acid prepared by Beesley, Ingold and 
Thorpe in which two cyclopropane rings are 
fused together, to Zelinsky’s bicyclo-0 : 2 : 2- 
hexane, to Iduckcrs and Kao’s work on isomerism 
in decalin, and to Dinstead’s on stereochemistry 
of bicyclo-octane derivatives. Azulene is not, as 
stated" in the address, a sesquiterpene hydro- 
carbon but has a formula 0i5niy. The claim of 
Khuda about four forms of 4-methyl-cyclo- 
bexane-1 carboxy-1 -acetic acid appears doubtful 
in view of the investigations of Linstead, Desai 
and Hunter. The references at the end, if the 
textual errors are eliminated, should be of value 
to those wdio have inclination for w^ork on these 
lines. Tlie section closes with a reference to the 
ingenious preparation by Guha of p-bridged- 
diketo ester from ethyl disodio-succino-succinate 
and ethylene bromide \lnd. Sci. Cornj. Ahs., 1935). 

The parent hydrocarbon of the camxDhor group 
norbornylane has recently been synthesised hy 
Komppa [Anncden, 1931, 512 172). “With the 
exception of carapliene, borneol, fenchyl alcohol, 
camphor and fenclione, practically all the other 
fundamental compounds from which an amazing 


number of complex substances are ilerived, 
have been obtained artificially in the laboratorv 
and it is with them that we are mainly conce-imed.” 
But it is doubtful if these numerous substances 
by many investigators liave any other than, 
laboratory interest anvi filling the pages of 
Beilstein. In quite a number of the synthesis 
referred to in this address the original methods of 
Perkin, described between 1885-1895, have been 
adapted, the yields of many of tlie products, 
howev^'er, being of a low order. The recent 
synthesis of endocam phene camplienic acid, 
d- and /-epicamijlior, a-fenchene, fenchom*, 
Balbiano’s acid and isolaurolonic acid by lap]), 
Bredt, Bardlian, I.apworth and Ruzicka a.r(‘. 
then alluded to. After a brief reference to 
Nametkin and Wagner rearrangements the readcu* 
is amidst the physiological action of camphor 
deiivativ'es, an aspect unrelated to tlie rest of 
the address. Attention is tlien drawn to several 
isomeric santenols and santinic acids described in 
literature, to synthesis of santene from methyl- 
norcamphor by Diels, and of santene glycol by 
Kay. 

The difficulties of work in the thujanc seric^s 
due to lack of crystalline derivatives, racemisa- 
tion, isomerisation are referred to, as deduced 
from the work of Kondakow, Henderson, Zelinski 
and Paolini. Simonsen’s w^ork on carenes, 
his recent synthesis of cis-honiocaronic acid, 
Plbel and Mangelli’s synthesis of norcarane 
and synthesis of Guha and Ghosli in this 
series have been alluded to. a-jiinene is 
widely distributed in nature though it may 
not be right to say that j8-pinene is just 
as abundant. Reference is made to the work of 
earlier investigators like Wagner and Tiemann 
in this group and more recent work of Kompi^a, 
Lipp and Ruzicka on synthesis of pinenes, 
pinocamphone and nitrosopinene. Kerr’s syn- 
thesis of norpinic acid is then described and 
reference made to other methods. There have 
been numerous recipes for norpinic acid since 
1890 but in the interest of future workers who 
may want a small specimen of synthetic acid it 
may be desirable to state that the only method 
which gives it, so far, is Kerr’s method. Undei* 
one of the sub-titles in the address, “Natural 
hydrocarbons obtained artificially” one looks 
in vain for such an examx:>le ; the liomologues of 
j.nnene do not occur in nature. After alluding 
to failures to form a cyclobutane ring in a cyclo- 
hexane derivative by internal bridging, reference 
is made to tlie synthesis of keto-nopinone in 
support of which one \vould as w^ell await more 
evidence. The important degradation products 
of pinene are then touched upon and it is said that 
“The experiment of Schmidt is of great 
importance as contrary to the statement of 
Simonsen, it proves the presence of the cyclo- 
butane ring in yS-pinene. By ozonising yS- 
pinene he obtained nopinone and another 
product OioHioOo w^hich on oxidation with 
permanganate gave pinonic acid.” 

Simonsen [Terpeyies, 2, 1(59 ) states there is 
no direct evidence of the presence of a cyclobutane 
ring in nopinone since neither nopinone nor 
pinene yield any acids of the pinic acid serias. 
Schmidt obtained in his experiments mainly 
nopinone and small quantities of pinonic acid 
and its aldehyde. The latter were obviously 
formed from a-pinene contaminating Schmidt’s 
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^-pinene, Schmidt’s experiment does not appear 
to have been properly understood and it does 
not affect the contention of Simonsen. 

Attention is drawn liere and there in the course 
of the address to gaps in work whicli may be 
suggestive to investigators who have to be 
grateful to the President for this excellent review. 

i 

J GEOLOGY AND GEOGRAPHY. 
Pn-slclod: Yr. B. RAM.A. Rao, JI.A., D.I.O., F.G.S. 

RECENT INVESTIGATIONS ON THE 

ARCHAEAN COMPLEX OF MYSORE. 

Ev.er since the startling interenees of the >.lysore 
Geological Survey were voiced in 19I(>, by Dr. 
W. F. Smeeth regarding (1) the igneous origin 
of the types of "which tlie Dharwar schists are 
composed and the autoclastic nature of most of 
its conglomerates, (2) the intrusive relationship 
of the granitic gneisses towards the schists and 
(d) the absence of the basement rock on which they 
could liave been formed, later discussions on the 
Archrean rocks of Peninsular India has^e tuainly 
centred round these contentions. Tlie Presidential 
Address of Mr. B. Pvama Pao (Director of the 
Mysore Geological Sin rvey) deals with tlicse and 
other controVeisial jjroblems of the Archa?an 
Goniplex in the light of later investigations of 
the 2Iysore Geological Survey. 

Striictural characteristics of sliallow water 
facies of sedimentation like current bedding, 
ripple marks and rain prints have been recently 
discovered in some of the exposures of quartzites 
of widely separated areas, and the results of 
chemical analyses of the associated phyllitic and 
niicaceous schists and the highly altered types 
like cordierite, sillimanite gneisses and kyanite 
graphite schist indicate likewise a sedimentary 
origin. In the case of limestones and the banded 
ferruginous quartzites, the evidenc-es are not 
always clear, but their intimate association vith 
other recognisable sediments and the occasionally 
preserved relics of signs of original stratification 
are suggestive of their aqueous origin also. 

With the recognition of distinct horizons of 
these different sediments, the Dliarwar schists 
of Mysore can be classified into three series, not so 
much on iithological grounds, but on recogTiisable 
stratigraphic breaks as indicated by two well- 
defined sets of basal conglomerates. The lowest 
series consists mainly of igneous material — acid 
and basic intriisives, deformed lava flows and 
ushes. The other two series consist largely of 
sediments with intercalated beds of ashes, tuffs 
and flow^s. In the northern parts of tlie State 
these three divisions are noticeable, but as tlie 
belts of schists are traced southwards, the upper- 
most division disappears, and the lower two are 
found considerably cut up and often scattered 
as stringers of altered schists in the gneissic 
complex. 

One of the common constituents of all these 
divisions is the banded feriaiginous quartzite. 
The mode of origin of the type of the lower divi- 
sion is not clear, perhaps it is a case of silicifl.cation 
and replacement of a minutely fissured pyritc- 
ferons ^ chert or felsitc. Tlie banded haematite 
quartzites of tlie middle division liave originated 
as chemical precipitates while the ferruginous 
rocks of the upper di\ision form t^-qiical products 
of sedimentation produced by the disintegration 


of the older members. ^lauy of the ferruginous 
quartzite bands of Mysore are found to be ol the 
middle division, those of the othei’ two being of 
very small areal extent. 

iK correlating the Mysor.> facies of the Dhaiavar 
scliists with other Dhaiwa.iian rocks of the 
.Peninsular India on purely lithologi^^al grounds, 
such as the occurrences of the ferriigiiLOUS quarf- 
zites or some dark hornblendic schists, tlie XJi'ocise 
mode of origin of tfie types and their position 
with reference to the granitic rocks wull have to b(* 
taken into consideration. Tliere lias been as yet 
no consensus of oyiinion on the correlation of the 
Dhaiwarian rocks of difliu-ent parts and to formu- 
late any authoritative statc^ment on the subject, 
it is desii*able that the va.rious tracts of the 
“Dliaiwar scliists” of Peninsular India should 
be examinetl conjointly hy a, selected coniinittee 
of geologists iiaving s[)(aial <.‘X])eiie/icc of the 
regions they represent. 

.Recent investigations on the granitic complex 
of Mysore, disclose only tiro d liferent jimiods of 
erujitive epochs and not four as till now believed. 
The older of tliese tw^o granitic series has inti-uded 
subsequent to the Middle division of the .Dharwar 
scliists of Mysore, but before tlie upper division 
rocks w’ere formed, and the younger seiics ha.s 
intruded long after tlie entire peiiod of the 
Dharwars. 

The terms ‘‘ (iiampion gneiss” and Peninsular 
gneiss” as hitherto adopted by the Mysore 
Geological Survey stand in need of modi f'uait ion. 
In the former are found included unrelated, rock 
types of different periods of formation all 
characterised by the accidcTital occun'once of 
blebs of oyialescerit quartz. The various types 
of granitic rocks wdiich liave been differentiated 
till now" as of the series of “Champion gneiss” 
and of the “.Peninsular gneiss” are found to he 
the modified products of consolidation, of a singh* 
eruptive magma. Magmatic sloping jdayed 

a large part in the process of enixilaoeiiient, and 
the incoriioration and disruption of such stop(‘d 
out blocks, combined witli varying extents of 
their assimilation, have given rise to num<‘roiis 
types of granitoid gneisses. The term '•’Cliampion 
gneiss” is pi'oposed to he retained, foi- <llstinclly 
intrusive granites of the older series, and “ Penin- 
sular gneiss” as a des(u.*iptiv(‘ term for the. huge 
areas of gneissic complex, the chnractei’ of w'liich 
recpiires further closer investigations. It is 
believed that parts of the basement on whicli tlie 
Dharwar sclii.sts lia<l been formed might be 
existing as unrecognised islands in this complex. 

The granulitic hyxi(.‘r.sthone rocks of My.^^ori^, 
comparable in charaettn- to the Cliamockites of 
Southei-n India are found to liave resulted by 
the metamorplasm, under varying conditions, 
of several unrelated rock tyiics, all of them being 
older than the granitic intiusives. They do not 
form in Mysore any related series of difTerentiiit«‘(l 
phases of a nornial eruptive rock, intrusive into 
the granitic gneisses, as is believed to be th<? case 
w"ith the Chamockites. 

These recent conclusions, naDii'ally, require 
further verification and owing to the different 
orientations they would g.ive to the general 
interpretation of the geological history of the 
gneis.sic complex of Peninsular India, it is hoped 
that the problems will be critically investigated 
in greater detail both in ]Mysore and in the rest 
of the Archaean tracts of Peninsular India. 
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BOTANY. 

President t Ds. S. Ti. Bose, Ph.D., P.B.S.E., 
F.N.I. 

BENGAL POLY POP ACEM. 

In liis Presidential Address on Bengal Poly- 
poraceai Dr. S. R . Bose lias dealt with the various 
aspects of Pohfporacea^. )ie lias studied in the 
course of last twenty years, for instance, he has 
discussed the importance and origin of fungi, 
lias recorded the previous history of Bengal 
Polyporacecv whicli is really a record of scrappy 
work done at irregular intervals. lie has dealt 
with geographical distribution of Bengal Poly- 
poracecE-^ the conditions for their development in 
Bengal, the general nature of the soil of Bengal, 
the Fossil records of Polyporace<v, their morpho- 
logy and systematics, the anatomy as the ])asis 
of recent classification, their general structure, 
nutrition, cytology of reproduction and the 
chemical nature of fruit body of (Utnoderma 
lucUlum. their biological looculiarities, their physio- 
logy and medicinal properties and other uses. 

Under the geographical distribution he has 
.noted that wlien climatic conditions such as 
temxjerature, rainfall, humidity, etc., are analo- 
gous, it is astonislung to find the i*e])etibion 
of the species in very distant parts of the globe. 
Becently in 1935 he has recorded tl.e occurrence 
in the high hills of I.okra (Assam) in Bengal 
8,000 to 10,000 ft. elevation of six European 
Polypores (P. squamosus, P. sulphureus, P. gilvus 
forma licnoides, Fomes fomeutarius, F. pimcela, 
Amaroderma rugosus), which are never found in 
the j^lains of Bengal. 'Idiis is probably because 
most of the plants of the high hills harbouring 
these species of Polypores as parasites or sapro- 
pliytes do not grow in tlie X)lains. 

Prof. .Bose is of the opinion that for the estab- 
lishment of stable classification of Polyporacecv 
moriihological studies should be supplemented 
by detailed study of anatomical, oytological, 
cultural, physiological, and biological, chemical 
and other chai-acters, and that the old classifica- 
tion, however imperfect, should not be changed 
till we have accumulated data from the completed 
study of these diverse aspects of Polyporaceoc. 

In connection with cytology-study it was 
found that the tramal liyphae and the basidia 
wei*e regularly bi-nucleate, two nuclei in the 
basidiuni coming into contact with each other 
gradually fused into one large fusion-nucleus 
witli two prominent nucleoli. The process of 
nuclear fusion in the basidium of Poly pores 
followed by two quick divisions (usually first 
meiosis and then mitosis) is regarded as a very 
much simpler type of fertilisation prevalent in 
the }\igher fungi; this process of nuclear divisions 
corres^jonds fundamentally to meiosis in higher 
plants. The chromosomes here are exbraordinarily 
small, they could not be satisfactorily counted. 
According to the author the vacuolar bodies in 
basidia of Polypores correspond to Golgi -bodies 
so often described by Gatenby in animal cells and 
that the solid G olgi-elements are nothing but 
artifacts due to the excessive precipitation of 
metallic silver or osmium inside the vacuoles. 

The chemical analysis of the fruit-body of 
Oanoderrna lucnhis with a strongly laccate upper 
surface shows that it contains resin, ergoster, 
ergostorin, fatty acids, mannite, some poly- 
saccharides and voluminous deep-brown amor- 


phous substance much resem})llng humus acid. 
The study of biological peculiarities of Poly pores 
shows that mostly as saprophytes or parasites 
some species grow singly on logs or trunks and 
branches of forest- trees, wdiile others hav^e a 
gregarious habit. The decays in wood according 
to the gross characters of the rot are known as 
udiHe rots and hroten rots, dejoending on the 
colour ; in the former case the wood becomes 
lighter in colour and in the latter it acquires a 
dark-brown or reddish tinge. Some species have 
corky or leathery fruit-bodies ; others have 
hairy or soft and velvety upper surface. As 
soon as the rains begin to kppear, they set forth 
in an advancing zone whicli is quite marked off 
from the old zone. Some Poly pores begin their 
lives as saprophytes, attacking dead roots, 
stumps ci.nd brandies, they then extend their 
hyphae round tlie living cells in the adjoining 
portions and thus become converted into para- 
sites. Others begin tlieir lives as x^arasites, their 
spores usually entering tlirough a wound, then 
they kill the living portion and finally^ establish 
themselves as saprophytes with a number of 
sxDoropliores on dead parts of the plants. In 
extreme cases the whole (central cylinder (heart- 
wood) is destroyed, converting the tree into 
hollow structure. Some again raiely continue 
their activity after the tree has been cut and 
converted into timber. 

Interesting studies on spore-discharge from 
dried, fruit-bodies of Poly pores have been carrit'd 
out, only those that have basidia revive under 
the moist condition and slied spores after varying 
periods of desiccation (weeks, months or years), 
sx^ecimens without basidia never shed spoi-es. 
Brown and coloured Polypores do not survivu.^ 
desiccation long, when detached from tlie liost ; 
they shed spores only for a short time in the 
fresh condition. Recently the author has re- 
ported that in specimens of Gayioderaia lucidus and 
Oanoderrna applanatus the basidia are succeeded 
after the rains by liyplise projecting direct from 
the trama and bearing secondary spores at tlieir 
tip.s, 'which are indistingaiisliable from the ordinary 
basi<Iiosporos in any way ; probably these carry 
on si^ore- discharge in the dry season. It is a 
matter for future investiga-tion whether the 
basidia themselves are transformed into sucli 
tramal hypha^^ projections. There are a few 
instances where there was coxhous spore-dischargo 
though not a single basidium was visible uncler 
the microscope, probably in tlie cases the tramal 
hyiihae projections carried on the spore-discliarge. 
In November 1935, the author observed tiiat 
after an unexpected shower of rain sx^ecimens 
of Oanoderrna which had their basidia almost 
replaced by direct tramal hyphae, reverted to 
basidia-formation. 

Complete life-history studies of about a dozen 
local Poly pores from spore-germination to the 
final fructifying stage liave been carried out, the 
details have been published in the Journal of 
Linnean Society in 1930. It is found that these 
Polypores can fruit on a wide range of media 
irrespective of their special host. No special 
decoction is necessary for their spore-formation, 
almost all of them fruited in malt-extract-agar 
medium. 

Recent studies on the determination of sexual 
reactions of Poly pores by means of monospoious 
cultures show that most of them are iieterothallic 
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and are potentially bisexual. This theory of 
poteniial bisexuality, first put forward by .Ames 
in 1 0o2. S 061 TIS to cover most of the facts in various 
i^roups of fungi* though in two local Pohjpores 
the author has shown two sexes are of a compa- 
ratively stable character and not easily inter- 
changeable according to the varying conditions, 
as is the case witli various groups of lower fungi 
examined by different workers from time to time. 

From the enzyme study of some local Poly pores 
it appears tha.t in each case there is a marked 
decline in the activity of enzymes as the fun.^ia 
passes from purely vegetative state to the fruiting 
condition, that in the fruits formed in nature the 
activity becomes still less (but in the ease^ of 
catalase slight increase of activity in the fruiting 
stage in artificial cultures has been noticed) and 
that extracellular enzymes are much more acti’ve 
than intracellular ones. The enz^nnes of tlie 
following groups were found: — {a) carbohydrate- 
splitting, [b) proteol^dic, (c) lipolyliCj and id) oxi- 
dising enzymes. It is well known tiiat secretion 
of enzymes varies qualitatively and quantitatively 
according to tlie nature of tlie medium of the 
fungus, having used malt-extract medium in all 
those cases the predominance of carbohydrate 
splitting enzymes was noted. 


ZOOLOGY. 

President: Dk. IT. K. Mookerjek, D.8c. iLond.), 

P.I.C. 

THE DEVELOPMENT OF THE 
VERTEBRAL COLUMN AND ITS 
BEARING ON THE STUDY OF ORGANIC 
EVOLUTION. 

Prop. H. K. Mooker.tee of the Cahiutta Urdver- 
sity dwelt- in his Presidential Addre.ss in the 
Zoology Section of tlie Indian Science Congress 
on ‘’d’he development of the vertebral column 
and its bearing on the study of organic evolu- 
tion”. He said, evidences furnished by paleon- 
tology are imperfect owing to gaps in our know- 
ledge of extinct forms. The theory of recaihtnla- 
tion is a real help in the matter of tracing the 
lines of descent where morphology fails. Hence, 
embryology rises greatly in interest in the 
study of the theory of evolution which means 
descent with modihcations. Prof. Mookerjee has 
chosen in his address the development of the 
vertebral column as tlie latter offers a stable 
character of great morphological value in tracing 
the lines of ancestry of the vertebrates. The 
subject lias been treated by him under the follow- 
ing heads ; — 

1. Formation of the centrum. 

2. Formation of the arches. 

3. Formation of the rib and the rih-bearing 

process. 

i. Formation of articulations. 

The late Prof. Hans Gadow' cl.assified tlie 
vertebrae according to the mode of formation of 
the centrum. His divisions are : — 

1 . CJ)ordace7iiroiis . — The slieaths of the noto- 
chord become the centrum by the migra.tory 
mesolilastic cells that get inside at the base of 
each arch which ultimately chondrihes as in 
Elasmobranchs. 

2. Archoce7itro2cs , — The arches play an im- 
portant idle in the formation of the centrum. 
There are tliree sub-divisions of this : — 
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(a) Pseudocetitrous . — Four pairs of- arculia, 
vlz.l basldorsalia, basiventrolUr , irncf'dorsalift^ ami 
rnterreJifralia, take part in tlic^ formation of the 
vertebral centrum, as in the caudal vertebrae of 
Urodela. 

(b) Notocentrous . — Tiie conbruiu is formed by 
hasidorsalku inierdorsnlia and hfisirentralia, as in 
the trunk vertebrae of .\nura. 

(i) Epichordol. The bcsivcnf-i'aHa siij)- 

pressed ; (examples of this can be found 
in Xeno}}us\ .no}}d)l}iato7\ etc. 

(ii) Perichorddl. The hasiveniralia take jiii.ii 
in the formation of tlie ccntruni as in the 
trunk vertebrm of common frog. 

(r) (lastrorentrous . — Here the bdsidoTsalia, 
interveydrcdla and basii'cntralia are present. But 
tlie centrum is formed mainly irom the hiicr- 
veniralut, as in Aoiniota (Fig. 1). 

If tlie theory of gradual evolution be lield as 
true, such a wide range of diversity in the foriiia- 
tion of the vertebral centra as outlined abovci by 
Gadow i.s rather diiTicult to coi'relate and explain, 
specially when it is well known that there is 
nothingmore rigid and non-pla.^ tic than the skele- 
tal system in the animal kingdom, and as Ihe 
origin of this structure in the animal kingdom by 
mutation is problematic. 

Prof. Mookerjee in studying the modes of 
development of tlie (centra of the vertebral 
column has taken a series of microscopical sec- 
tions of numerous fishes, frogs, lizards, snakes, 
tortoises, bii*ds, moles, etc. He has shown that 
the centra in different classes liave not been 
evolved independent of each other, ns suggested 
in the various tlieories put forth by the previous 
autliors, but that all the vertebrates have followed 
tlie same course of development, and c'xhjbit a 
gradual evolution from one end of the sei'ies to 
the other. 

Accoj’ding to Prof. Mookerjee, in all verte- 
brata, after the fomiation of notochord and its 
sheaths the skeletogenous cells aggregate round 
the notochordal sheaths, forming an outer jacket 
known as the x^<^i’khordal tube. In all tlie 
vertebrates, except in Flasmobrancli, tlie peri- 
ehordal tube alone gives rise to the formation of 
the centrum. Tri IHasiiiobranch the centrum is 
formed bj' the chondrification of the inneu* sheath 
wdth the help of migratory skeletogenous cells 
that form the perichordal tube. Tlinse cells get 
inside the inner sheath by penetrating tlie outer 
sheaths at the base of each arch. 

Starting from Teleosts right up to Alamnials, 
it is tlie perichordal tube that is converted into 
a bony ring distintit fi-oni the notochordal sheaths 
forming the vertebral centrum. In daciurh/, 
however. Herring forms an exception inasmucli 
as both the sheath and tlie perichordal tube 
ossify. In Ainniota the pericliordal tube in the 
vertebral region is c-onverted primailly into an 
inner and an outer ring. 

Although the majority of vertebi'ates conform 
to the linear series witli regard to the centruiu 
formation, such types as Aniia among Teleostomi, 
Amhlystoina among Hrodela, Bonibiyialor and 
Xenopjus among Armra., show deviations from this 
fundamental ground plan, as a result of adapta- 
tion to changed conditions of life (Fig. 2). 

The neurai arch in Urodela is eomxjosed of^ a 
pair of cartilaginous arches, called hasidorsaha, 
and a dorsomedian plate, called supradorsal. 
These arch elements are present in almost all the 
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Classification of vertebra by Gadow 


EPfCHORDAL 

Anura 


Fig. 1. 

vertebrate series. Thoracic and caudal vertebrajof 
Cbelonia, as well as the different vertebrae of 
Lacortilia, Ophidia, Crocodilla, Aves and Mamma- 
lia retain the Urodelan condition. The cervical 
vertebrae of Chelonia as well as vertebrae of 
Teleosb and Anura, however, differ from the 
above series in having no distinct siipradorsal ; 
while some Teloost, viz.. Haddock, is peculiar in 
having the basidorsal arch as membrane bone. 

In tiie cervical and caudal vertebrae of Chelonia 
as well as in the vertelirae of Urodela and Ophidia, 
two additional arches arc found associated with 
each centrum. Both these arches ace, in the 
beginning, composed of connective tissues which 


ultimately become membrane bond without passing 
through the stage of chondrification ; one of 
them is placed anterior and the other posterior 
to the basidorsal. At a later stage, owing to 
ossification and fusion, these three separate arch 
elements lose their distinctness : therefore, in 
an adult vertelira, a single neural arch appears 
to be present. The existence of these membrane 
bone arches was missed by the previous workers. 
Another point that was also overlooked by the 
previous workers is the degeneration of the 
cartilaginous cells which occur together witli 
the inner perichondrial layer of the basidorsals of 
IJrodela. By modification of the above condition 
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Fig. 2. 


such as the addition of anterior and po^^te 
nor membrane bone arclies in TJrodela, Ophiia 
and in cervical and caudal vertebra? of Chelonia 
or by their displacement, as in the thoracic verte 
bra of Chelonia, the seemingly diverse types o 
the neural arch have been evolved. The dorsa 
spine in all cases, except the thoracic vertebra 


of Chelonia, is formed from the mid- dorsal roof 
of either the anterior connective tissue arch or 
from the supradorsal. 

With regard to the lower arch of the vertebra, 
it may be said that this arch is composed like 
the basidorsal, of a pair of basiyentralia and a 
median infraventral piece. This typical condition 
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is found genomlly ip the caudal vertebra' of 
XJrodela, Reptilia and Mammalia. Considerable 
modifications of this typical condition occur in 
different groups and also in different regions of 
the vertebral column. In the trunk region of 
the Elasmobranch and some of the Teleosts, 
a pair of basiventralia exist as divaricated trans- 
verse rods. In XJrodela, the rods are very thin 
and mendiraneous, except in Necturus where 
they are cartilaginous. The basi ventral ele- 
ment persists in the membmneous condition 
throughout life, bub the previous workers have 
e!'i‘oneoiisly stated that the baslventral element 
fuses with the other elements to form the centrum 
as in Aves and Mammalia. In some eases the 
basiventral elements of either side fuse into one 
piece to form, eii-lier the intercentram as in 
Lacertilia, Ophidia, and A-ves, or the hypochordal 
structure as in '^Peleost and in the Urostyle region 
of Anura. Tlie ventral arcualia arc similar in 
composition to the dorsal arcualia in being made 
up of two membrane bone elements in addition 
to tlie cartilaginous arch.. The liasiventralia 
also degenerate like the basidorsals in XTrodela 
and liere also there are siiinous proct'sses on 
the mid ventral surface of the anterior con- 
nective tissue arches. Thus, liowever diverse, 
apparently, the vertebral arches may seem to 
be, all of them can be derived from the Elasmo- 
branch type with some additional structures to 
protect the caudal blood-vessels eniciently. 

Tlie transver.se pi’ocessos or diapophyscs, are 
present in the vertebrate series from Ampliibia 
to Mammalia. Tire position of the diapophysis 
varies in the different classes and in some cases 
varies even in a particular genus. 

Tlic rib, in cxll cases, starts its development 
witliin the. lateral myotomes away from the 
vertebra and is subsecpieritly articulated with 
the diapophysis. In sucli ribs as have two facets, 
one of tlie facets, vr:,, the tuberculumn, articulates 
witli the diapophysis, and the other facet, 
capitulumn, articxilatos either with the para- 
poi:>hysis, or with the membraneous basidorsal 
element-, as in the ease of Aves and IMainmalia. 
In the adult condition, tliis menibraneous basi- 
ventrai loses its identity in a dried skeleton and 
we find that the capitulumn .orticulates with the 
body of the vei-tehr.a. 

In some Anura, such as Xeiwpus and Bomhhia- 
tor, and in some Reptilia such as Gecl'o veriicillaius 
and Tropifionolus stohdus or Naja naja, some 
of the caudal rihs are articulated with the diapo- 
phy.ses in tlie larval stage, but in the adult stage 
these are fused witli diapophyses, tlnis producing 
a long massive structure seemingly like diapo- 
physis, the identity of the ribs l^eing lost due 
to fusion. 

Successive vertebrae were yoked together in 
the embryonic stage by longitudinal processes 
that were cut into two halves by a strand of 
migratory connective tissue cells so as to produce 
the articular facets. The migratory connective 
tissue cells also divide the originally continu- 
ous perichordal tubes into vertebral segments, 
and the direction followed by these colls deter- 
mines whether the centrum is bo be of procoelous, 
opisthocadous, or amphicadous type. The course 
adopted by the migra^tory cells was influenced 
by the movement of the embryos. The synovial 
cavity originates ])y the splitting and separation 


of the split halves of the strand of migratory 
cells. 

The developmental history of the vertebral 
column, as revealed by the study of comparative 
embryology, is full of significance, inasrauch as 
it show's a kind of uniformity in the processes of 
growth and differentiation and gives a- glimpse 
into the modLe of origin, formation, and modifica- 
tion, of a morphological character which lias an 
important bearing on ‘t-be e'/olutionary history 
of the vertebrates. The results of embryo- 
logical studies are of great value to the evolu- 
tionist. Tliey probe deeper into tlie mysteries 
of life and open new fields of investigation 
bordering on the I'ealiiL of experimental studies 
on the embryonic life of animals. 


ANTHROPOLOGY. 

President : Mr. H. G. Ciiakladar, M.A. 
PROBLEMS OF RACIAL 
CLASSIFICATION OF THE INDIAN 
PEOPLES. 

In India racial classification has so long proceeded 
on very scanty anthropometric data, and hence 
it has been quite unsatisfactory. Risley initiated 
anthropomorphic measurements in India, but 
the data obtained by him supplemented by those 
collected by others, are quite inadeejuate for 
such a vast country as India, especially as tlie 
Indian peoples are divided into innumerable 
independent groups that do not intermarry. 
Hisley’s classification of the Indian i)^oples, 
based upon this inadequate material, into seven 
racial tyi^es, has rightly been rejected by anthro- 
pologists. Risley gave, for example, the racial 
designation of Monfioto-Dravidian to the peoples 
of Bengal and Oiissa, though they are not 
marked by Mongoloid features at all. Then 
again, Risley ’s Dravidians fall at least into four 
racial types: (1) the dark, long-headed, wide- 
nosed tyi)e wdiich lias been given the unsatisfac- 
tory desigaation of Pro- Dvaridian. by some and 
which has been called Proto-A ustrcdokl by Dr. 
I-Iutton in the last Cejisus Be port of In diet 
although craniological measurements have shown 
clearly that tlie theory of a common racial stock 
for the jungle tribes -of the Deccan and the abori- 
gines of Australia is (juite untenable ; this type 
had better be called simply Veddaic ; Hutton’s 
theory of its migration from Asia Minor is also 
disproved by the great diPfefence in the nasa.I 
index between the ancient Mesopotamian and 
Indian skulls ; (2) the Munda-Kol group of (diota 
Nagpur* wdiich possesses considerable affinity 
with the former, but points of differ'ence 

also : (3) the iong- headed, fine-nosed type, speak- 
ing Dravidian languages who, on account of their 
Mediterranean affinity, had best be called Tndo~ 
Mediterranean, independently of any reference 
to the language they speak; (-1) and lastly, the 
round-headed, fine-nosed type witli Alpine 
affinity which claims numerous individuals 
amongst the Dravidian-speakers. The two latter 
types are not peculiar to the Dravidian-speaking 
area alone, hut are of a much wdder distribution 
in India. Intensive anthropometric work involv- 
ing 60 measurements and 31 somatoscopic 
observations on each individual among Die 
people of Bengal by the author, shows the pre- 
sence, both among the high castes, such as tlie 
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liadhi Brahmins, as well as the low castes like 
the Mucliis, of a predominant round-headed 
type, and. also of an appreciable number* of the 
Indo-Mediterranean type, this latter type being 
more numerous among the lower castes than 
among the higher. Anthropometric investiga- 
tions in other parts of India would probably 
show a very wide distribution of these two types. 
Botli of them are represented in the skulls 
excavated at ^lohenjo Daro, and they appear to 
have been the earliest importers of advanced 
civilisation and culture into India. 

The speakers of Aryan languages are represent- 
ed by two groups in India, one, the round-headed 
type with Alpine affinity mentioned above, and 
the other, a tall and long-headed type which 
has been called Proto-Nordic, and the dialects 
spoken by two groups belong to two distinct 
branches of the same Aryan tongue. The present 
distribution of the round-heads in India in the 
marginal areas in the west, south and east, as 
also their presence at Adiclianallur, shows that 
they must have entered the country earlier than 
the Proto-Nordics.' As such they must liave 
initiated the Vedic culture in India which 
the tall, long-heads, arriving later, absorbed 
from them. The Vedic cultvire was carried, 
even in the Bigvedic age, by the long-haired, 
brown- robed Munis — pioneer missionaries of the 
Vedic religion — over a great part of India, from 
the Western to the Eastern Ocean, as the Rn/veda 
(X., l.SO) puts it. The Brahmana portion of 
the Vedas speak of mighty empires established 
by the Vedic Aryans in eastern India. The 
charge of impurity brought against the i^eoples 
of Sind, Gujerat and Konkan in the west and 
Bengal and Orissa in the east, be.longs to a much 
later literature, and is due to their trade and inter- 
course with foreigners by land and sea ; this 
the purists in the midland where the later Vedic 
literature flourished, condemned in severe terms, 
and prescribed the most distressful penances 
for them ; in the midland itself, the people were 
getting fossilised in their liabits and customs, 
with a narrow outlook towards life, and they 
began to think that the habitation of the pure 
Aryans was confined within very narrow limits,— 
between the Ganges and the Jumna. But the 
presence of tribes at a low stage of culture, but 
resembling the Indo-Aryans in their physical 
features over the wild area from the borders of 
Assam to the hills of Annam, amply proves that 
people vi-th Indo-European features had traversed 
the whole of nortliern India from the western 
gates to the eastern frontier, and passed through 
the forests and hills beyond, even up to the 
Pacific, in very early times. 

No sound and definite conclusions, however, 
about the racial composition of the Indian peoples, 
are possible witliout further antliropologieal 
material, amd therefore extensive measurements 
should be taken in all parts of India, preferably by 
local investigators with an efficient training in 
antliropologieal method, and possessing a know- 
ledge of the language of the people among whom 
they work. In England, an appeal has recently 
been issued ‘To set on foot a comprehensive 
•survey of the pjast and present populations of 
Great Britain” ; tlie need for sucli a movement 
in India is much more urgent, as tlie anthropo- 
logical work so far done is of the nature of a 
preliminary survey only. 


AGiiioui/nrp.!i:. 

President : Mr. A. Iv. \''egn-a Naravak Aiyer, 

M.A. (Mad.), Dip. in Aorig. (Cantab.), 
N.D.T).,, F.C.8. 

SOME ASPECTS OF SCIENTIFIC 

RESEARCH AS APPLIED TO INDIAN 
AGRICULTURE. 

One of the peculiai’ features of agricultural 
research has been the test by which its success 
is generally measured, viz., the extent to whieli 
results of immediate iiractical value and appli(‘a- 
tion are attained and adopted by tlie agricul- 
turists of tlie country. A policy tlierefore wliicli 
will combine the need of attaining such tjuick 
and practical results without at the same time 
sacrificing the accuracy and reliability that 
experirrmnts conducted over a long series of 
years alone can guarantee has to be adopted, 
Wiiich restricts considerably both tlie kind of 
subjects that could be taken up and the manner 
in which it could be pursued. The test, however, 
is bound to become more severe as the years go 
by under the new form of Government. But 
the record of the i^ast 25 years is one of signal 
.success both for research and propaganda more 
than justifying the expenditure on tlio various 
Departments of Agriculture and certainly en- 
courages us to hope thext in the future as in tli(‘ 
past agricultural resea.rch can fully lueei'; tli(.^ 
test. The instance of Mysore is given in ilhistra- 
tion, Vvhore improvements liave taken place on 
an extensive scale. Improved ploughs, thre.shing 
appliances, sugarcane mills, and pumping instal- 
lations have largely displaced the traditional 
methods. Oilcakes and aitificial manures have 
come into general use ; new crox)S, new and 
improved varieties of groundnuts, ragi, paddy, 
cotton, sugarcane are grown on thousands of a.cres; 
spraying against arecanut and v.^offeo disoasc' 
has been extensively taken up ; the x^aekly ])ea;' 
has been exterminated, inoculation ^>f cattle against 
diseases made tliorougbly pojmlar ; .serinn and 
Vciccines are manufactin*ed locally and Tuoidality 
from the deadly disease ‘"Rinderpest” effectively 
kept down. (The address gives a full dc-scription 
of tliese interesting developments.) 

Enco\iraging as these results n.re, progress 
can be greatly speeded up if profitable a.iid riuvdy 
markets for produce can be assured prefei’iibly 
by means of local manuhxcturing industi*ies vdiirh 
will furnish an outlet for these ero[>.s. Tliis is 
strikingly demonstrated by the improvenumts 
which have taken place in the cultivation of 
sugarcane for tlie new factory at Mandya in tll{^ 
Mysore Stat-e, where the use of improved ploughs, 
artificial manures, growing of improved varhdirs 
of sugarcane and its cultivation by special methods 
liave all come into vogue within less (ban a year 
in contrast with the period of several years which 
they have taken elsewhere in the absence 
of such stimulus. A measure of all-round pros- 
perity has also been ushered in as the result of 
this ready outlet for all the cane grown by the 
ryots which augurs well for other improvements. 
The development of the cultivation of Gigaretc-o 
Tobacco in the Madras Presidency has led to 
similar results in that part of the country, as 
likewise the making of casein for the. daii*y farmers 
in xxarts of Bomba-y. The organisation of special 
Committees on the lines of the Indian Central 
Cotton Committee which will comprise growers, 
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scientific workers, manufacturers, and traders in 
respect of eacii important crop or group of crops 
in India, is likely to lead efficiently not only to 
a solution of the many problems of crop improve- 
ment, but also to an exploration of their commer- 
cial utilisation by local manufacturing industries 
and to the kinds of progress illustrated by the 
sugar industry described above. 

The sugar industry has brought into prominence 
tlie question of the utilisation of molasses in a 
manner profitable to the industry and beneficial 
to agriculture. The manufacture of alcohol 
of all grades including absolute alcohol for use 
for various industrial purposes offers great 
promise and Mysore has already made a begin- 
ning which is worthy of all the support which 
the Government can give. Among its other- 
uses, the making of cattle feed mixtures offers 
almost unlimited scope and will meet one of the 
crying needs of Indian Agriculture. Experi- 
ments in the making of products like molascuite 
with the addition of Iregasse dust, groundnut 
shells and haulms or shredded straw are suggested 
as promising methods of utilisation. The work 
now in progress for utilising it as manure will 
have to be continued for several seasons more 
to eliminate practicxil difficulties in the applica- 
tion and to make the results more definite and 
conclusive. 

The utilisation of the bye-products which are 
at present mere \vaste products in respect of 
other crops also is a subject which needs greater 
attention, if only as a means of making the culti- 
vation of these croj)s more profitable, leaving- 
aside the question of industrial advantages. 
Arecanut husks, plantain stems, groundnut husks, 
paddy husk, cotton stalk, coffee pulp, are some 
of the materials that come in this category and 
the methods of one kind or another which have 
from time to time been suggested may with ad- 
vantage be examined and work on alternative 
methods also undertaken for investigation. 

The subject of “ quality'' in crops and the 
possibility of improving it by methods of manur- 
ing is one of great importance and deserves to be 
taken up without further delay. So far all 
manuria.1 experiments have had for their object 
only an increase in the quantity of the produce 
concerned and little or no attention has been 
paid to the effect on the composition of the com- 
modity. Many factors to which the economic 
value of a crop is due such as the sugar in sugar- 
canes, oil content in oilseeds, sta^rch in potato, 
the burning quality and nicotine content in 
tobacco, staple in cotton, quality in rice, protein 
in wheat, keeping quality in fruits, etc., are already 
known in a general way to be affected by the 
soil constituents and manuring, but the matter 
has not so far formed the subject of serious 
investigation. What really constitutes quality in 
many crops like rice and coffee for example and 
to what constituent or constituents such quality 
is due will have also to be gone into as a prelimi- 
nary, but in respect of sugar, starch, oil, proteins 
and known essential principles to v/hich the other 
crops mentioned owe their quality, this difficulty 
does not exist and the problem is less complicated. 
So far, the performance at the weigh-bridge alone 
has been the test of the action of the manures 
and judged by this test many a manurial experi- 
ment has yielded results either contradictory or 
inconclusive. It is not at all unlikely that if 


attention should be directed to the composition 
of the crop as well these experiments will tell a 
different and a very valuable tale. 

vSuch exclusive importance attached to the 
quantity alone with no regard paid to quality 
or other reactions of the crop leads also to the 
one-sided manuring now becoming common with 
its dangers to the permanent fertility of the soil ; 
for in the large majority of Indian soils nitrogen- 
ous manures alone produce satisfactory increase 
in the yield, phosphates and potash giving either- 
very little increase or none at all. 

The effect of soil constituents sometimes called 
catalysts including even the rare elements is 
also w-orthy of study as in addition to their 
reported increase of yields it is possible that 
connection may be traced between them and 
some of the baffiling plant diseases iDut down now 
to physiological disturbances, \druses and so on, 
much in the manner of the subtle effect of vita- 
mins in the animal body. As a practical need 
of immediate importance is a strengthening of 
the staff for the investigation of plant diseases 
and pests and increased attention devoted to 
their investigation. The loss due to these in 
the aggregate is stupendous and for most of them 
cheap and simple remedies are extraordinarily 
difficult to suggest. Many indeed are the most 
baffling and the problem is really one for more 
than one branch of science, A many-sided 
attack from the Mycological, Entomological, 
Chemical, Botanical and Agronomic sides has 
to be organised in regard to these wdth provision 
for proper co-ordination and co-operation. 
Among pests that have assumed special impor- 
tance recently is the borer pest on sugarcane 
which is a serious menace to the sugar industry. 
A large-scale campaign of parasitic control is 
indicated as about the most feasible while the 
action of light of different kinds, or irradiation 
and the newdy-patented Entoray light traps 
need to be tested extensively. 

As an allied subject, the problem of weed 
control may be referred to, special mention 
being made of the '‘touch-me-not” pest in the 
Mysore Malnad which is over-running the tract 
to the despair and dismay of the people and 
where some kind of biological control as in the 
case of the prickly pear alone appears to be likely 
to meet the situation. 

In the field of cattle improvement work has 
been somewhat halting and tentative owing to 
the conflict of views regarding methods, whether 
it should be by crossing with foreign breeds or 
by selection from local breeds. Matters such as 
adequate fodder supplies and their conservation, 
and the problem of the dead load of useless 
cattle have added to the difficulties. But, on 
the other hand, we are bringing diseases under 
control, popularising the castration of scrub 
bulls and the keeping of proper stud bulls and 
are thus removing some of the old obstacles ; 
while the large demand for milk due to the growffh 
of cities is acting as a powerful stimulus to cattle 
improvement. Conditions are thus favourable 
for some marked progress in the near future. 

Among the many economic factors which set 
effective limits to the spread of improvements 
is the lack of proper marketing organisations. 
The creation of the new department for Agri- 
cultural Marketing is therefore welcomed as 
a powerful ally to the scientific w’orker in his 
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attempts to increase the profits of fcirining-. 
Lines of work whicli will lienefit tlie country as 
a wiiole; both grower and merchant alike, as the 
result of the present marketing surveys are 
indicated. The opinion that science has led to 
over-production and the present depression in 
agriculture is strongly controverted. As long 
as there are millions of people who though able 
and willing to w’ork have still to remain ill-fed 
and ill-clad, it is useless to talk of overproduction 
or superiinity. What Indian agiiculture wants 
on the other hand is science and still more science 
to rescue it from the ills that beset it on all sides. 


MEDICAL AND VETERINARY RESEARCH. 

President: Lt.-I^ol. IT. E. Shortt, I.M.S. 

IMMUNITY IN PROTOZOAL DISEASE. 

The subject of Immunity in Protozoal Diseases 
w-as chosen because of its interest for a Medical 
Practitioner, Veterinarian and Biologists. Im- 
munity is defined as the result of the two 
opposing forces of the invading parasites and of 
the invaded hosts. It was formerly held that 
the mechanism of immunity in protozoal diseases 
differed from that of bacterial diseases. It is, 
however, now believed from evidence available 
that the mechanism does not, in any manner, 
differ appreciably in bacterial and protozoal 
infections. Foreign substances acting as stimu- 
lants are called antigens and tlie resulting specific 
substances w'hich react with tliem are called anti- 
bodies : it is almost certain that all substances 
which are complete antigen are protein in nature. 
The phenomena, which occur w^hen antigen and 
anti-bodies are brought together, are agglutina- 
tion, lysis, precipitation, complement fixation, 
phagocytosis in the presence of opsonins and 
bacterio-troi)ins. The th?‘orotical concept which 
explains these reactions is the classical theory of 
Ehrlich, viz., the side chain theory ; wdrile this 
theory has undergone modification it forms a 
good w^orking hypothe.sis. These various 
reactions, agglutination, etc., are probably the 
result of one and the same anti-body performing 
different functions. The union of antigen and 
anti-body takes the form of an aggregation of 
globulin particles around the antigen. The result 
of this union at the surface of cell, sensitises it 
e(iually to Twsis, to complement and fixation, 
to phagocytosis by ]eucoc>"tes and flocculation 
by electrolytes, each phenomenon depending 
upon various factors. 

Trypanosomes are suitable protozoa for the 
study of such immunity reactions. They multiply 
by binary fission. If they are injected into a 
susceptible animal, the liiultiplication will be 
by geometrical progression. The most accurate 
method of determining wiiether such immunity 
is operative is to make a curve of the parasites 
in blood which can be denoted by the equation 
Y = R — D where N is the number of parasites 
at any specific time, R the number produced hv 
division, D number destroyed. If a white mouse 
is inoculated with a pathogenic Trypanosome 
such as T. rhodesiense and the events followed, 
it will be found, that after the incubation period 
of 4 days, there is a continual increase of trypa- 
nosomes showing that the host exhibits no 
immunity response whatever. If, how^ever. the 
same. parasite is injected into a g-uinea-pig, after 
the usual incubation period there is an increase 


of parasites and a decrease in the number of para- 
sites alternately till the animal dies. There is 
probably a I’apid destruction of parasites diu*i]ig 
what are called the crises, these crises happening 
over and over again. The mouse exhibited no 
immunity. The guinea-pig was more successful 
and it stood the infection for some time. If w(‘ 
can imagine an animal a little more rcssistant than 
the guinea-pig, we arn\ e at a woi-king arrange- 
ment hetw^een host and parasite in wdiich the ]ios(. 
supplies a habitat to the jiarasite and the latter 
makes a minimum of demand on the vitality of 
the former- Trypanosomes can be considered 
destroyed in guinea-jfig by wlmt may be called 
tr ypanolysin. The few parasites which resist 
trypanolysin have become bicdogicaily altered 
giving a relapse strain resistant to trypanolysin. 
If a non-pathogenic trypanosome, viz., T. letrisi 
is injected into a mouse, there is an incubation 
period followed by multiplication and crises in 
whicli a large number of trypan osomc^s arc 
destroyed, later re-multiplication, a second crisis 
in w^hich all the parasites are destroyeiL Tin* 
mouse is now immune to infection. There is ]H‘r(‘ 
probably reproduction-inhibiting mechanisiu in 
addition to the lysin. Other xJ^misiticidal mecha- 
nisms are, phagocytosis and alterations in tlii' 
level of blood sugar. 

In malaria, the immunity reaction mechauisiu 
is probably very similai- to those already explained. 
Most of the work has been done on Bird llilalaria.. 
The parasite in Bird M'alaria has a sexual and an 
asexual cycle, and it is only wdth the latter that 
w^'e need deal. There is the usual incubation 
period after the infection, when probably there is 
no immunity response. There is tlien the j)enod 
of acute attack in whicli multiplication of the 
parasites occurs in geon»etrical progression. 
Crises follow, and there is destruction of tti(‘ 
parasites, not due to any retardation of tiie rate 
of reproduction, but possibly duo to (i) th(‘ 
natural unsuitability of the Bird foi* the jiarasites, 
(ii) phagocytosis, and fiii) perhaps decrease in tlu' 
level of blood sugar. In Alalaria, there is a. laterd 
period after which a relapse may occur*. Tlie 
theories which explain the latent period ai*e 
A^arious. Parthenogenesis, specialise cl re.sist anl 
asexual forms, arc such theories. Tlie balance 
of evidence is, Iiow'ever, in favour of asexual r*(q>ro- 
duction at a Ioav level during latent period. Tin* 
immunity is only ])r*esent while the host still 
contains living parasites. The difference* in 
malaria and trypanosoixiiasis is, in tlie foi'Mier 
there is a temporary suspension of tlie ivirasiticidal 
mechanism, whereas in the lattet* tlier'e is a 
development of a resistant form of trypano.sonies. 
Experiment-s on mamnnalian malaria can be con- 
ducted on Monkeys which arc quite suitable. 
Complement fixation tests and precipitin tests 
have been conducted on madai'ial sera wdtii vai*ioiis 
antigens ; some woikers claim a good ileal of 
success wdth such tests. Phagocytosis is perluips 
not the primary agent in mammalian malaria. 
There is also a change in thc^ elect :*ical charge of 
the red blood-cells in Bird Malaria, inversely 
proportional to the parasite count., an important 
factor in inducing the phagocytosis. 

In Leishmaniasis, both visceral and dermal, 
there is no reason to suppose that the difference 
in the mechanism is in any way different from 
the other iDrotozoal diseases- In Jiala-azur 
the reduction in electric charge is very great 


[ 


t 

I 



t 


I 






January 1936 ] 


CURRENT SCIENCE 


i5ir> 


indeed. In Piroplasniosis (contaimng tlie families 
of Uabeslldxv and 'I'heUenid :v whicli are. of great 
importance affecting* cattles, lior.se.^^, and dogs) 
the same phenomena as in avian malaria are met 
witli, there being a rninimnm number of parasites, 
during the latent period in the blood of tlie. animal, 
ilie animals can at this period be rendered immune 
by drugs. Tliis immunity is nob complete, as 
another strain of the same parasite will reproduce 
all the* plienomena of infection. 

In tliis discussion, we deal with tlie biological 
interactions, only a part of which is witliin oar 
knowledge and under our control. Pro.ctically 
therefore, we are attempting to solve the equa- 
tions many of the factors of wliicli are unknown. 
The mechanism at work is x^robably similar to, 
if Jiot identical with, those found in bacterial 
diseases. In Virus infections and in some 
Bacterial diseases, life-long immunity may be 
obtained, but in xirotozoal infection one may be 
immune to one strain, but not to another strain 
of the same parasite. Historically ttiis may be 
explained as due to non-migratory Iiabits of 
ancient animals and host-parasite, interactions 
giving immunity to the local strain only. 
Anotlier point is tliat immunity lasts as long as 
tl.mre is a regional infection. 


PHYSTQl.OGY. 

President : Dr. \V. Burridgf:, D.Y., M.A., F.N.l. 
SOME FUTURE LINES OF ADVANCE 
IN PHYSIOLOGY AND MEDICINE. 

Physiologists at one time primarily concerned 
themselves with tlie muscle-nerve t) reparation of 
the frog, and as a result built up a science yet 
current which is founded on three basic liypo- 
theses. The three are : (1 ) that natural stimula- 
tion, such as that of the eye by light, is a process 
precisely simila.r to that of exciting an isolated 
and quiescent muscle or nei've to activity by 
electric currents, (2) tliat all organs of the body 
remain as fjuiescent as do isolated muscle or 
nerve until excited to activity by an agent, 
usually external, called the stimulus, (3) that 
the process of stimulation depends on the explo- 
sive decomposition of unstable colloidal com- 
plexes, called excitable substances, through the 
shock or commotion conveyed to them by the 
passage of electric currents. 

Tliese three tlieories, eitlier individually or 
severally, have been regularly treated as facts 
for the purpose of forniing otlier tlieories or 
explanations of how any C'rgan of the body 
beliaves. The validity of the establislied science 
thus depends on the validity of these basic 
hypotheses none of wliicli was ever the subject 
of formal scientific proof. They are in.steatl 
presumptions used as working liypotheses, a.nd 
they liave been worked so long that they have 
now become the physiologist’s equivalent of the 
tlioologian’s article of faitii. Any doubt of them 
is physiological heresy. 

Their truth could not be challenged so long as 
physiologi.sts neither knew the laws which govern 
the stimulation of rhythmically active tissues 
nor the modes of behaviour of the same tissues 
when they were stimulated to greater activity. 
The evidence of fact filling these gaps is now 
available. It demonstrates that the proces.s of 
stimulating a rliythmically active tissue to 
greater activity is entirely different from that of 


exciting an isolated muscle or nerve to activity 
by electric currents. No suspicion of such 
differences was in our philosophy, yet the formei- 
type of stimulation is undoubtedly natural 
because it occurs within the living body. Where- 
ever also natural stimulation can be examined, 
it follows the laws that govern the stimulation 
of rhythmically active organs. 

The new facets available now leave no j*easonable 
doubt tliat physiologists in their experiments 
Ttave often stimulated rhythmically actiA'c organs 
to greater activity, Irut without l)eing able to 
recognise what they were doing because of lack 
of knowledge bo^h of the laws governing this 
stimulation as well as of the behaviour appropri- 
ate to it. They further did these experiments 
in the firm belief that they were t^xciting quies- 
cent tissues to any activity .at all. Th.ere was 
never, however, concordance between what ought 
to be, if the primary hypotheses were true, and 
the cxctual findings. The.se discordances were 
adjusted by special secondary hypotheses, and 
no alternative to this course was available so 
long as tliere was no suspicion of any alternative 
primary hypotheses. The new knowledge of 
rhythmiccil tissues demonstrates in conseipience 
that much of what has hitherto been I'c^garded 
as sound science is ]*eally an adaptation of facts 
to original false presumptions, d'his is especially 
tlio case with the explanations of physiology 
concerning the nature of the activities of th(? 
central nervous system. Pliysiology here .is at 
least a generation behind the Now Psychology and 
is destined to remain static until it api^ireciates tlu^ 
f^mt that a tissue in an active state acijuir(‘S 
through its activity properties which are not 
present in tissues in the state of rest.. 

A change in the composition of blood, or lymi)h, 
though it may be called a cliango of int(u-nal 
environment, implies much more than does a 
change of external environment ina.smuch as it 
implies a cliango in the chemical coniposition of 
the dispensing media of the colloidal systruns 
constituting the living cells which those fluids 
bathe, as well as those of tlie bathing fiiiids 
thenrselves. Any consid citation of such changes 
therefore which entirely ignores tlie existenc(3 of 
colloidal systems must be essentially incomqilete. 
It is the exception rather than the rule, however, 
to find wliat are called changes of incernal envi- 
ronment considered in terms of the proj^erties of 
coll oi .dal systems. 

Numerous experiments demonstrate that many 
kSu I nstances a.^fect the properties of living tissues 
by exactly those two modes which are predictabl(‘ 
if those properties were dependent on pi-ocesses 
taking place in colloidal systems. The same 
experiments dcmonstiute that in the adsorption 
processes ami in the state of aggregation of tlieir 
colloids living tissues possess two sources of 
energy for their activities, w^hereas the traditional 
Xiresumption has been that they could only 
possess one. The two sources of energy arc 
moreover so independent that the capacities of 
the tissue can be augmented through the one at 
the same time that they are decreased through 
the otlier. The basic hypothesis which presumes 
one sole source of energy makes tlie facts 
inconceivable since it reijuires one to imagine 
something being both ui) and down at one and 
the same time. 
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Alcohol is an. interesting drug whicli exerts 
two opposite actions vvhicli are readily understood 
wlien one realises that every organ lias two sources 
of energy for the drug to act on. In contrast 
mtli this case of understanding the presumption 
that an organ can only possess one source of 
energy provides a number of insoluble puzzles 
for apyiarent solution. The social importance 
of the drug has further determined the develop- 
ment round it of a special bub pseudo-science 
which attempts to explain what is actually in- 
explicable so long as one holds fast to the faith 
that living tissues can only possess one source of 
energy for their activities. 

The two sources of energy have been called 
the kinesiphores and the uncontrolled experi- 
ments which men x'>erform on themselves wirdi 
alcohol can now be used to throw light on the 
part played by each kinesiphore in oar mental 
activities. Tlie donation to nerve cells of two 
sources of energy, Avhere previously one had been 
presupposed, plus the donation to them*,, of 
inherent rhythmical activity instead of inlierent 
quiescence provides possibilities beyond x)revious 
dreams. The knowledge that a nervous path 
consists of a number of relays normally attuned 
bat on each of which alcohol can differently 
act enables the user of a wdreless set to appreciate 
more about tVie inco-ordination of diomkenness 
than wliat the best science could hitherto have 
taught. 


PSYCHOLOGY. 

President : J. M. Sen, M.Ed. (Leeds), H.sc., 
F.R.G.S., F.N.I. 

MEASUREMENT IN EDUCATION. 

In all problems of education two things are im- 
portant : (1) tlie child with his given potentialities 
and limitations which we may call heredity^ and 
(2) the environment (physical, nutritional, social 
and ideational), in wdiich the child grows. Educa- 
tion is a function of these tw’o variables, althougli 
no precise formula governing their relationship 
is yet available. 

The cliild begins life as a field for the opera.- 
tion of two forces — heredity and environment — 
v/hich may often work in harmony, but some- 
times in opposition. The child does not grow 
by spontaneous unfoldment. Growth is a 
continuous process of assimilation, a taking 


possession of an ever widening environment, a 
ceaseless redistribution of energies flowing inJo 
the organism from the universe around. 

For the teacher tlie problems of heredity often 
assume the spurious garb of the. inheritance of 
acquired cliaracteristics. Many teachers ai’c 
liable to the fallacy of appar'ent transmission of 
acquired habits, w’^hereas the general trend of 
evidence is in favour of the transmissioii of 
educability, which is a very different thing from 
the direct transmission of the results of education. 
All that the practical teacher can attempt to do 
is to make tlie best of the hereditary x^otent-ialities 
of every child placed in his care by a suitable 
manipuiation of the child’s environment. To 
discharge this responsibility aright, he has to 
acquaint himself with the technique of the 
measurement of “Intelligence”. With the intro- 
duction of compulsory Elementary Education 
in some of the Provinces and States of India, the 
problem of weeding out the pupils wlio are unfit 
for Secondary Education, is assuming gigantic 
X^roportions. An efficient process of classl.il ca- 
tion is rendered the application of 

educational tests. If educational tests suitable 
for India.n conditions are devised, and applied 
at several stages in the career of each pupil, 
collossal waste in educational expenditure and 
effort could be avoided. 

Current examination methods of classifying 
pupils are still labouring under serious defects 
such as the personal equation of the examiner. 
The finer aspects of the results of education are 
apt to be missed by the crude procedures em- 
ployed by the examiners — wliich are still far too 
detailed and factual. The current system of 
examinations does not make for thinkers, but 
for plodders ; it does not foster an equiting alcit 
mind, but a dogmatic retentive mind. In place, 
of a live wire our schools produce a blotting x>ad. 
They can take faithful imj^ressions, but cannot 
provide the dynamic force which makes for 
creative activity. 

These evils of present-day education which 
are bound up with our system of examinations, 
cannot be rectified, until the teacher takes up 
seriously the task of standardising suitable tests 
of intelligence, character, and of achievement in 
school subjects. The task is gigantic, but I feel 
sure that the teachers will rise equal to the 
occasion. 


Discussions held at the Congress. 


1. The Making of Humus and its Applications. 

(Agriculture and Medical Sections.) 

2. The Problem of Nutrition in India. 

{Medical and Physiology Sections.) 

3. The Teaching of Biology in vSchools. 

{Botany and Zoology Sections.) 

4. The Scope of Preparations of Fine Chemi- 

cals in India. 

{Chemitsfry Section.) 

5. The Utilisation of Molasses. 

{Chemistry Section.) 


The Classification of Archaean Rocks of 
India. 

{Geology Section.) 

The Myxophycece^\ ^'SMa,t\on in artificial 
cultures of fungi”, “The Standardisation 
of Vernacular names of Indian Plants”, 
“Chromosome Morphology and poly- 
ploidy” and “The importance of anatomy 
and toxonomy”. 

{Botany Sedicn.) 
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Spectroscopy: Its Applications. 

(Sifting the Secrets of the Universe by the Analysis of Light.) 
By Everett White Melson. 

(BatiScJi Lomb Optical Company^ Rochester^ N,Y.) 


IwrOBE than two Imndred and sixty years 
liave passed since Newton discovered that a 
beam of light conld be separated by means of a 
l^rlsm into bands of violet, indigo, blue, green, 
yellow, orange and red. This was the beginning 
of a series of experiments that have supplied more 
information about the nature of the physical 
world than any other single phase of research. 
AMiether the constitution of a star, the earth or 
an atom is under investigation, the analysis of 
light plays a constantly increasing part. 

This phenomena of the separation of light is 
the basis of spectroscopy which, beginning with 
the study of the solar spectrum, now reaches into 
the expanding fields of metallurgy, chemistry, 
))hysics, medicine and biology. 

The dispersion of light is due to the varying 
refrengibilities of these different colours in passing 
through Tiled ia of varying densities. In passing 
througli a quartz iirism, for instance, violet 
waves Iiave less speed than red and consequently 
are. more retarded, or refracted. Kircho^ and 
Bunsen developed the following conclusions re- 
lative to the three more important types of 
spectra. When light from an incandescent gas 
or vapour is examined by means of a prism, its 
spectrum is seen to consist of a number of bright 
lines, coloured images of a specinoscoiie slit, 
which are always the same for the same gas 
under the same conditions ('f teTn^jerature and 
pressure.. Thus the spectrum of sodium vapour 
at the temperature of the Bunsen burner consists 
of a single pair of bright yellow lines correspond- 
ing to the Fraunhofer lines and Do. T.ithium 
gives cl single line of deep red. Thallium light 
is green and strontium emits a blue light. The 
light fT'om hydrogen, the prototype of all other 
spectra that oilginate in atoms, shows four -well- 
marked lines, one in the red and one in the blue 
corresponding to tlie Fraunhofer lines C and F, 
and two fciinter lines in the violeb. Such a 
specti'um is known as a bright line spectrum. 
Its presence indicates that the source of light 
is a mass of incandescent gas or vapour under a 
pressui'e so low that the gas molecules have 
•freedom of motion to execute whatever form of 
vibration they will. 

When the light from an incandescent solid or 
liquid, or from d, mass of incandescent gas under 
liigh pressure, is analysed, the spectrum is found 
to contain all colours from red to violet, showing- 
no discontinuance, at any point. This conti- 
nuous, or band spectrum indicates that the 
source is an incandescent solid, liquid, or gas 
under high xu'essure. The spectra from molten 
metals, fnom the filaments of incandescent lamps 
or from the carbon tips of an aic lamp are all 
continuous specti-a. 

In 1811, Fraunhofer made a spectroscope and 
saw for the fi.rst time a pattern of many fine 
dark lines across the solar spectrum. In the 
spectra of the stars he observed these same dark 
lines. It was discovered that jif a beam of white 
light is x'>i^ssed through a layer of gas or vapour 
before entering the spectroscope, this vapour 


will sift out and absorb precisely' those light rays, 
or colour, which the gas or vapour would itself 
emit if incandescent. It is this absorption of 
light by gases which is .-^o important in astronomic 
spectroscopy. 

The absorption bands, vrhose relative posi- 
tions w^ere determined and lettered by Fraunhofer, 
afford a ready and accurate means of designating 
lights of definite colours. Many substances pre- 
sent characteristic absorption spectra. .Y piece 
of cobalt glass absorbs all colours, except a small 
strip in the red, and in the blue end of the spec- 
trum. The absorption spectrum of cliloropliyll 
shows a dense black line in the red, while blood, 
even if greatly diluted, shows t\vo characteristic 
bands in the green. 

Since tlie character of the light emitted by an 
incandescent gas depends first of all upon the 
vibi'ations of its constituent atoms, it follows 
that a study of the light emitted by a glowing 
gas affords direct testimony concerning its 
chemical composition. Consecjuently if the 
bright line spectrum of any substance is once 
known, whenever this spectrum presents itself, 
we may at once, conclude that the given sub- 
stance is present in the source of light," whether it 
is in a Cleissler tube in the laboratory or from 
a fixed star in the vast depths of space! 

The spectroscopic method of analysis is 
characterised by its ease and rapidity, and 
especially by its exceediug .sensitivity\ In the 
case of a Bunsen burner, 1/14,000,000 of a 
milligram of sodium is sufficient to show the 
characteristic sodium lines, while in the spark 
of an indm-tion coil, 1/80,000,000 of a milligram 
of lithium may he detected. The extreme 
sensitiveness of the method has led to the dis- 
covery of numerous new elements -which have 
been present in minute quantities as impurities 
in the substances under examination. They 
revealed themselves through characteristic ne-v^' 
lines in the spectrum. Among the elements so 
discovertul are caesium, laibidium, thallium, 
indium and gallium. 

Tlie instrument with which this work is done 
is the spectroscope or sx^ectrograph. Its opera- 
tion is based on the dispersion of liglit. If sun- 
light is passed through three prisms having the 
same refracting angle, one of flint glass, one of 
crown glass, and one a hollow prism with plane 
glass sides and filled with water, the resulting 
spectra wall be found to diffei* greatly in length. 
The Rx^iectrum from tlie flint-glass prism is about 
twice as long as that fr-om the one of crown glass, 
and three times a-s long as that from the -water 
prism. The various colours undergo widely 
different deviations through prisms of the same 
angle but of different substances. 

A cai'eful study of the dispersion of various 
refracting media is therefore a pi*e -requisite for 
the scientific construction of optical Instruments. 
Since different glasses vary widely in relative 
dispersion, it is within the po-wer of the optical 
glass maker to produce at will prism combina- 
tions that will give either deviation without 
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dispersion or dispersion without deviation, 
according as the need may arise. Basically all 
designs of the spectroscope consist essentially of 
four parts ; the slit, the lenses, the dispersing 
system and the observing or recording system. 
Various optical and mechanical arrangements 
of these units are used, depending on the purpose 
foi* which the instrument is designed. 

In the simple direct vision spectroscope a 
cemented prism of the Amici type is often used. 
This is composed of one flint unit and two crown- 
glass units, the angles and glass being so cliosen 
that the F-line of hydrogen is undeviated. In 
the instruments designed for photography of 
the ultra-violet spectrum the sixty degree type 
of prism is usually employed, but in order to 
avoid image doubling, due to the birefringence 
of the material, it is composed of two thirty 
degree prisms, one of right quartz and one of 
left. The rotation x^roduced in the first half of 
the prism is exactly neutralised by the reverse 
rotation in the second half. This type is called 
the Cornu prism. 

If the instrument is designed for visual observa- 
tion it is equix^ped with a cross-hair and eyepiece. 
If a permanent photographic record is desired, 
the eye-piece is replaced by a plate holder 
equipped with an operating mechanism. The 
last method is used almost exclusively in studies 
of the ultra-violet region, and in the case of the 
better visual spectroscopes the design is such 
tliat the telescope can be replaced by a camera. 
Certain inherent characteristics which depend 
on the design of the instrument determine its 
efliciency.. Chief among these are dispersion 
and resolving power. To alter dispersion either 
the index or the angle of the prism must be 
altered ; to alter resolving power the base of the 
prism must be changed, at the same time 
utilising its full aperture. 

Perhaps the earliest and greatest use of the 
spectroscope until recently was in the province 
of astronomy. According to Dr. Edwin Hubble, 
of the Mount Wilson Observatory of the Carnegie 
Institution, the study of absorption spectra is 
the dominating feature of modern astronomy. 
“They furnish,” says he, “an astonishing amount 
of information concerning the physical condi- 
tion of stars and even of planets and nebulae. 
Either directly or indirectly they indicate surface 
temperatures of stars, surface luminosities, total 
luminosities, distances, and velocities in the 
line of sight.” The spectra of over 90 per cent, 
of all the stars are dark line absorption spectra. 

It was the study of the spectra of distant 
nebulae with the spectrograph which disclosed a 
peculiar characteristic to Dr. Hubble — the dark 
lines, or absorption bands, are not in their usual 
positions. The lines are all displaced toward the 
red end of the spectrum and the displacements 
increase with the faintness of the nebulae ob- 
served. Observations are summed up in the 
statement that the fainter the nebula, the larger 
the red-shift. Since apparent faintness of 
nebulae is confidently interpreted in terms of 
distance, the conclusion is that red -shifts in- 
crease with distance. Precise invest! ga, tions indi- 
cate that the relation is linear — red -shifts are 
equal to distances times a certain constant. 

Many ways of producing such effects are known, 
but of them all only one will produce large red- 
shifts without introdiAcing other effects which 


should be conspicuous but actually are absent. 
This one known permissible explanation inter- 
prets red-sliifts as due to actual motion away 
from the observer. On this interpretation tiie 
nebulae are rushing away from us, and the 
farther away they are, the faster they are tra- 
velling. The velocities increase roughly 100 
miles per second for each million light years of 
distance. 

It is by the accurate measurement of the colour 
of well-defined spectral lines that the astronomer 
is able to discover whether the body emitting 
them is approaching or receding, on somewhat 
the same principle that the noise emitted by an 
automobile horn sounds deeper in pitch when \l 
is receding from us than when it is approaching. 
So the light from a receding body appears redder 
than that of one approaching. 

Spectroscopy has become such an important 
study at the present time that international 
conferences are frequently held at which authori- 
ties report recent advances in numerous fields of 
investigation. 

At a recent conference at Massachusetts 
Institute of Technology, one of the reports con- 
cerned one of the great riddles of medical science 
— the extreme complexity of the biological 
units which by their balance produce health or 
illness. One of these units, porphyrin, was 
shown- by Dr. Calvin B. Coulter to be capable 
of analysis by the spectroscope with a sharp- 
ness, precision and simplicity which usimlly 
apply chiefly to the inorganic substances like 
the metals. Porphyrin is the base of red blood - 
cells. It is also the base of chlorophyll, the 
green colouring matter of plants, which they 
use to synthesise food through the agency of 
sunlight. The two porphyrins diffei? mainly 
in that the blood one is combined wdth iron 
while the green plant substance is combined 
with magnesium. Because of this, some scien- 
tists have speculated on the possibility that 
far back in evolution the green of the plants 
and the blood of man may have originated from 
the same source. This may be a link between 
plants and animals. 

Coulter has found further evidence of this 
kinship of plants and men in porphyrin which 
he extracts from cytochrome, a pink pigment 
existing in the cells of virtually all those living 
things using oxygen. This cytochrome, he linds, 
is combined with magnesium, so tliat a x^orpliy- 
rin-magnesium combination is not an exclu.sive 
patent of the chloropliyll-green plants, bat be- 
longs also to tlie red-blooded races. This por- 
phyrin, which he places under the light beams 
for spectral analysis, is obtained from bacteria. 
He dissolves it out of their cytochrome, which 
they use to obtain oxygen, somewhat as man 
uses his lungs to get oxygen. lie studied this 
porphyrin when combined not only with its 
original magnesium, but also with coi^per, cobalt, 
nickel and tin. 

At room temperature the spectroscope showed 
a general “curve” indicating the presence of 
porphyinn, but when Coulter cooled these por- 
phyrins down to temperatures between 100 and 
200 degrees below zero, the curves showed much 
more detail. They showed precision compar- 
able with the spectroscopic curves which identif}’ 
metals. 
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Spectroscopic investigation has also been of 
great assistance in the study of ha?moglobin , 
another vital body substance whose function 
is to transport oxygen from the lungs to various 
parts of the body. Dr. David Drabkin, of the 
tlnivcrsity of Pennsylvania, has been able to 
carry out experiments far in advance of any of 
those previously made, and although the com- 
position and structure of the plasma is still un- 
known, impoi'tant work toward its solution has 
been done. 

Just why nature has chosen a coloured pig- 
ment to carry oxygen, when there seem to be 
olhcr substances which could do the job as well 
or better ; why globin with its huge molecular 
weight of 08,000 is used to carry oxygen whose 
moleculai* weight of 32 seems insignificant in 
comx^arison ; and hov/ globin is attached to the 
other xDarts of the blood are problems science is 
anxious to solve. On the answers may hang 
some of the most valuable discoveries medicine 
has made concerning the human body. 

And then there is the continuous search for 
a cure for cancer. Active in this is Prof. Ellice 
MacDonald, of the TTniversity of Pennsylvania, 
who has examined more than 10,000 liquids in 
an endeavour to lind one that can be injected 
into a cancer to - enhance the curing power of 
X-rays and radium. The liquid sought is one 
that will emit ultra-violet light of a specific wave- 
lengtli when activated by X-rays or the gamma 
rays of radium. This secondary emanation is 
regarded as most important, but it is essential 
to have the radiation at the base of the cancer 
since it is almost impossible to transmit these 
rays any distance. 

Incidentally, the most deadly radiation yet 
discovered, a narrow range of ultra-violet light., 
wdll destroy living cells almost instantaneously, 
according to Dr. MacDonald, who made these 
observations by means of a specially constructed 
cpiartz-microscoi'>e. In his search for the licxuid 
which he I’clieves will be of tremendous value 
in the treatment of cancer, Dr, MacDonald has 
discovered several wliich radiate the desired 
ultra-violet light. Bub the requirement that 
they be volatile and non-poisonous to human 
tissue has thus far proved a stumbling block. 

The detection of cancer in its earliest stages 
is nearing througli the discovery by Doctors 
A. J. Allen and E. B. ftanigar, that cancerous 
blood is different from that which is free of the 
disease. These new qualities of cancerous 
blood were discovered by means of the spectro- 
scope in experiments on rats — and recently on 
human beings. While the work is admittedly 
in its earl^' stages, it may suggest to other worker^? 
in this field a new and profitable method of 
investigation. 

Some investigators have gone so far as the 
accurate forecasting of death by sx)ectroscoplc 
analysis of tlie blood of diseased persons. To 
the great astonishment of attending physicians 
in Paris, P. and M. T.ecompte de Xony, of the 
Pasteur Institute, predicted deaths by spectro- 
scopic examination w’hich. occurred within 24 
hours, although death was not believed imminent. 

In their research more than 8,000 samples of 
the blood of men, horses and sheep were examined 
and various characteristics discovered by means 
of spectroscopic investigation of the serum and 
white plasma of the blood, which were plotted 


on charts. The resulting curves, similar to those 
on business trend.s, show a “remarkable con- 
stancy, so great that the curves can readily be 
superimposed on each other. The various fiuc- 
buations in the curves represent the various struc- 
tural features of the blood as indicated by the 
various colours which manifest themselves by 
the absorption of light passed through the serum 
or plasma into the spectroscope.” 

When departures from this general trend are 
noted they can safely he interpreted as an indi- 
cation of pathological disturbances. Such altera- 
tions must correspond to very deep chemical 
modifications affecting the chromoi)horic (colour) 
elements wdiich belong to very stable cljemical 
gToui)s. Thus these changes in the blood show 
that very definite and basic chemical changes 
are occurring. These changes have been found 
for the most part to precede death. 

It is also through spectrum analysis tliat 
marked progress toward the comx)lete and posi- 
tive identification of pepsin is expected. 
Although science lias for years realised the 
importance and function of this important di- 
gestive juice, and has been fairly sure that it 
was composed of carbon, hydrogen, oxygen and 
other elements, just what amount of these sub- 
stances constitute pepsin and how they are 
chemically ai-ranged has remained a mystery. 

Only recently, through the researches of Dr. 
Oeo. I. Lavin, of the Rockefeller Institute, was 
it discovered that pepsin is a j^rotein, but much 
additional information was needed. X'ow, Dr. 
Lavin’s investigations with the sjjectroscope 
suggest that j^epsin is con.stituted of amino-acids. 
His method was to compare the spectra of pepsin 
with those of substances of which it might be 
composed. 

An equally fascinating x^hase of spectral study 
is the method of analysing the potency of vita^ 
mins by spectroscopic light. The eye of the 
spectroscope is so sensitive that it would take 
a pool of cod liver oil 300 feet deep to look the 
same as one paper-thin sheet of x^ure vitamin D, 
according to Dr. R. A. Morton. 

For vitamin D, it appears, the spectroscoxDc 
should not be used except with the pure vitamin, 
named calciferol, which is 10,000 times more 
potent than cod liver oil. This is because in 
the oil, or any substance containing vitamin D, 
colours which register only in ultra-violet light 
mask the lines which reveal the potency of the 
vitamin. Only biological tests witli living ani- 
mals are safe for testing the strength of vitamin D 
preparations. 

But for vitamin A, the investigation shows, 
the spectroscope is the best metliod of analysis, 
exceeding even the biological tests. Further, 
the evidence of the spectroscox3e affords reason 
to believe that there is more than one kind of 
vitamin A. It indicates that there are probably 
several massive groupings of molecules, all very 
similar, each of them carrying the medicinal or 
physiological effects of vitamin A. With re- 
markable precision the sxx-.".troscope sbo^vs the 
existence of these apparently different groups, 
hut they are so close together that there is at 
present no way of separating them to find out 
whether one group may be more potent than 
another. 

At the University of Cambridge investigate ]\s 
have found that the fertility \itamin E absorl^s 
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light in a distinct and characteristic fasliion thus 
making positive identification possible. By dis- 
solving vitmain E, prepared from wheat germ 
seeds, in aelohol, it was found that a sharp 
absorption occnrs at a wave-length of 2900a. This 
w’^ave-length is in the invisible ultra-violet region, 
near the actinic rays of light which cause sun- 
burn. The key test in this reseai’ch w^as to show 
that the vitamin E which produced this absorp- 
tion really produced a biological effect when 
given to experimental animals. Sucli an effect 
was found, and according to Doctors Martin, 
Moore and Schmidt, “the vitamin caused a 
female rat wdiich liad shown characteristic re- 
sorption gestation to produce a litter of eight 
live young”. 

In none of tlie phases of spectrum analysis has 
more progress been made than in the examina- 
tion of metals. Both in quantitative and quali- 
tative spectrographio analysis the detection and 
identificatior) of niet^)ls and alloys has shown the 
spectrograph to be the most sensitive instrument 
known, far outdistancing chemical analysis in 
speed and accuracy. This phase of spectro- 
graphy alone is creating a new and exhaustive 
literature on the subject. Kere, the purpose is 
to report the investigations that affect the lives 
of all of us more immediately. 

And one of the most interesting reports comes 
from Prof. Jacob Cholak, of the University of 
Cincinnati, vrhich describes the detection of lead 
in the human system. While qualitative deter- 
mination has been possible for some time, exact 
quantitative measurement has been exceptional 
without the use of the spectroscope. Chemical 
analysis, heretofore employed, requires anywhere 
from 10 to 14 days, while the spectroscopic ana- 
lysis is possible in a period varying from 24 to 
48 hours. 

Describing the detection of lead in the liuman 
brain, Prof. Cliolak reports that a percentage of 
tliree- tenths per hundred grams has been found 
in the brain of an indivi;lual. Through tlie use 
of the spectroscope, he has been able to detect 
minute amounts in other parts of the body. 
Another advantage of this method over the 
chemical analysis is that very small amounts of 
fluid, tissue or bone are required for the test. 
Using known lead concentrations to add to the 
spinal fluid and establisliing a relation between 
this ratio and the lead concentration, it is pos- 
sible to detect one hundred milliontii of a gram 
of lead per cubic centimetre. Dr. J. Stuart 


Foster, of McGill University, liopes to apply this 
method to the study of lead as a possible cause 
of multiple sclerosis. 

The selenium poisoning of cattle lias long 
annoyed ranchmen in various parts of the world. 
There has been no w’-ay to discover tlie small 
amounts of this poisonous element in tlie soil. 
Livestock feeding on vegetation growing on this 
infected soil are killed. But at last both sele- 
nium and sulphur have succumbed to the spectro- 
scope — in this case one of special design, because 
of a very long wave-length in the infra-2‘ed or 
heat region of the spectrum. By making special 
adaptations, and by the use of the new infra-red 
sensitive photographic plates, Dr. Geoj*ge 
Harrison and Dwight Merrill have found it pos- 
sible to record and measure the light emitted 
by the atoms of sulphur and selenium. As much 
as one part in a million of these substances can 
be detected in the presence of other materials. 

Not only is the result important to cattlemen 
and farmers, but the method is expected to prove 
useful to metallurgists. Itecently the presence 
of small amounts of sulphur and selenium in 
certain alloys have been recognised as an impor- 
tant factor in determining the characteristics of 
the alloy. By the use of the spectre grapli tlic 
amount of these elements in -the alloy can be 
measured accu]‘ately and kept at the right 
specification. 

Even in the field of diamond mining the spectro- 
scope is 12 roving exceptionally useful to the 
geologist. It tells wli ether certain rock is the 
kind in wLich diamond is likely to be found. 
Although diamond-bearing r( 2 ck may appear on 
the surface like any other rock, the spectroscope 
is able to tell swiftly whetlier diamonds may be 
hidden there. 

What the instrument actually does is to detect 
the presence of so-called volcanic “pipes” formed 
by the explosion of volcanic lava, tlirough tlie 
earth’s crust. It is this explosion with its tre- 
mendous heat and pressure that is believed to 
be responsible for the formation of diamonds 
although the exact process is not knowui to 
science. Detection of the “pipes” however does 
indicate the proper type of j‘ock and thus elimi- 
nates considerable hit-or-miss prosj^ecting. ddie 
spectroscope is also used in the study of volca- 
noes to identify the gases from which the molten 
lava, is formed. Further researches in this field 
may assist science in forming an accurate picture 
of the substances which comprise the inner layers 
of the earth’s crust. 
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Research Notes. 


The Behaviour of the Conformal 
Transformation at the Boundary. 

OSTUOWSKI {Acta Math.^ t. ‘ 64, 81-184) 
has obtained very general and precise results 
in this extensive and profound paper. Let 
Gj be the simply connected region in the 
o-plane which is transformed into G 
by means of the Schlicht function w =f(^). 
Let w^^ be a point on the boundary of G, 
corresponding to Zq on the boundary of Gj 
and let ]\z) be continuous at c'o* If 
and two small triangles, 

then the transformation is said to be relatively 
conform in Zq if A:; and Aw are similar in 
the limit. Jf. u\WqU\ then the trans- 
formation is said to be ^'ivinlzel-treiA in %. 

It is conform when — - -> to a 

z z 

limit other than zero or oo. (In this 
case it is also called absolutely conform.) It is 
clear tliat there may be relative conformity 
or ''wi7iJcel4reu’' even if it is not absolutely 
conformal. One of the important results 
tha^t Ostrowski has obtained is that if the 
transformation is ^^ivinlcel-treir^ then it is 
also relatively conformal if and 
always contained in an angular neighbour- 
liood of Zq, This follows from the result, that 
if z-^Zq angularly in Gi, then arg fiz) also 
to a limit. 

As regards “winhel-treu'' sufficient condi- 
tions were already obtained by Caratheodory; 
this is true whenever there is a tangent to 
the boundary of G at icq and Gi is the unit- 
circle. Lindldf proved later that if the 
boundary curve in the neighbourhood of 
iOq possesses an “L-tangent” (he., if all the 
chord-directions in a neighbourhood of Wq 
approach the direction of the tangent at 
Wq when the ends of the chord .-^o), then 
arg f(z)-^ to a limit when s; Zq inside the 
unit circle in any way. All these results 
are precised and generalised by Ostrowski in 
this work. 

He has proved therefore that the necessary 
and sufficient condition for relative con- 
formity is that the transformation should 
be '‘winkel-treu'' ; for this it is sufficient that 
G and G^ should have corners of equal 
magnitude (he has utilised a more general 
definition of corners than the usual) at 
Wq and Zq. if the corners are r and 

(hn mag.’) then Caratheodory had proved that 


^ Svhen the ratio 

70.y — \Z2 — 

\Z‘y Z \ . • 

2 lies between two positive limits. 

1^1 ^0 1 

Ostrowski has proved that in the general case 
arg f{z) — • (rlri— 1) arg (z — Zq) —> to a 
definite limit when z^ Zq inside an angle 
in If the portions of the boundary have 
L-tangents at then this is true 

for all approaches of This is proved 

by means of a ''Ra/nd-verzerrun(f' theorem, 
which is the following 

j{z) 

» - So ' 

when z^Zq within an angle in G^. This 
result is proved under a weaker assumption 
that the conformal representation at is 
angularly proportional with the proportion- 
ality factor r//*i instead of the supposition of 
the existence of corners at Zq and Wq. This 
theorem has been proved by making use of a 
theorem, of Lichtenstein wdiich has been 
generalised and nevdy proved by Ostrowski. 
The theorem proved by Ostrowski is that 
if P{r, 6) is the value of a Poisson- 
integral in the inside of the unit-circle, then 

when (f, 6) approaches a point of the boun- 
dary of the unit-circle in any manner. 

He has derived very many interesting 
results from these and has generalised 
his results much further. Firstly, he haKS 
considered the case when z—t-Zq along one 
side of the boundary at Zq [Halb-seitig]. 
Secondly, Warschawski’s results about higher 
derivates are precised. Thirdly, the "Rand- 
verzerrung"' theorem is generalised to the 
case where the existence of the tangents 
at Zq and Wq are dispensed with and in their 
place an assumption about the relatively 
small oscillation of the chord directions in 
the neighbourhoods of :^o Wq of the 

corresponding boundaries is . introduced. 
Fourthly, he has examined the case when 
r = 0. In this case although all these results 
are not true, some of them are proved to be 
true. 

He has also obtained an interesting set of 
conditions for the representation of an 
analytic function by means of a Poisson- 
integral involving the existence of certain, 
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iateo-rals taken over the boundary of tlio 
unit-circle. 

K. V. I. 


On Transcendent j^-Adic Numbers. 

Mahler (Comp. IlaiJi.j Yol. TI, Faso. 2, 
p]). 253-275) haj^ extended GelfoncFs proof 
of the theorem, viz., that for two real or 
complex alj^obraic number,® a and jS [different 

from 0 and 1] h either rational or 

Log jS 

transcen dental to tlie realm of p-adic 
numbers also. Gelfond’s proof makes use 
of the coeffieient conditions of an integral 
function -which are obtained by means of 
Jensen’s theorem, i.e., by means of Caueby’s 
residue theorem. Tn the realm of p-adic 
mimbers there is no analogue of Caueby’s 
theorem as the Arcliimidean axiom is not 
valid. He has therefore developed Oj 
corresponding theory of analytic functions 
in the p-adic reafm. The result he has 
obtained is the following, 

Leo p be a prime-integer and a and 6 be 
two numbers different from 0 and 1 satisfy- 
ing the following condition 

0 < ) a 1 1 ^ ~ ^ ^ I ^ ^ -p 

r ^ 

Then if Is algebraic, then it. .'shoiilh 

Log ^ 

he a rational p-adie number. 

His method of proof can also be applied 
in the ordinary case : so wo have Imre anotlior 
proof of this* theorem. One of his lemmas 
furnishes an interesting theorem on the 
approximation of algebraic numher,s. He 
has obtained the following : 

Given a set of algebraic mimbers a^, a .^, . . 
there exists a constant c depending only on 
them witli the following property — 

If a.,, • • • ai) = 

Nl r , 

E ••• Z .../,, aAa 2 ••• a// 

A ^=0 7 / 1=0 

is any polynominal, the absolute value of the 
maximum coeffieient being A, then either 
^ =0, or 

]cjC> [c^h-i-N2-f •“ N^ + l A^^-l]'i 

where n is the degree of the algebraic field 
containing the a’s. 

K. Y. I. 


The Proton-Spectra of Magnesium, Silicon and 
Sulphur, obtained by Bombardment 
with Fast a-Pai’ticles. 

In the PhysiJcaliscJie ZeHschift (1935, 36, 
p. 804), O. Haxel of Tubingen describes tlic 
results obtained by bombarding Mg, 8i and 
S with fast a-particles from Th E -f 0, and 
comes to the important conclusion that tlie 
energy levels of the resulting nuclei, r?:., Al. 
P and Cl agree with one another within tlu> 
errors of observation. This indicates tliat 
the a-particles inside nuclei have a distinct 
existence and that the energy levels of tlie 
remaining system of neutrons and one proton 
are identical. The protons dislodged from 
the bombarded elements were counted hy 
means of a Geiger counter and the results 
obtained when the opening of the coimtcr 
was screened with different absorbing foils 
w^ere represented on a graph. This shovtMl 
the presence of three groups of protons of 
range 3.1 cms., 40.5 cms. and 52 cms. Tlie cor- 
responding energies are 1 *2 x 10®, 2 -0 x 10'' 
and 2-9 x 10® electron-volts. Since tlic 
three groups of protons obtained from eadi 
of the elements Mg, Si and S are similnr, 
while their isotopic constitution is different, 
it was concluded that the proton emission 
was due to the most abundant isotope in 
each case, 'yi.c-.,Mg24, Sigg and S32,, and the differ- 
ence in the energy of the proton groups wiu 
attributed to the formation of excited levels 
in the re>sulting nuclei, vi:., AI27, and (\ 
respectively. The experiments now shownl 
that the difi'erence between the lowest stntr 
and the first excited state and that between 
the first and second excited states win* 
1-7x10® and 0*8 x10® e.-v., 1*6x10® and 
0 -8 X 10® e.-u., and 1 .6 x 10® and 0.65 x l(l« 
e.-v. respectively in the case of Mg, Si and 
S in this order. .Tn other words, the differ- 
ences in the energy levels are the same in tin* 
three cases within the error of observation. 
Thus we have here the evidence for the exist- 
ence of a close relation between the nuclear 
spectrum and the nuclear structure. 

T. S. 3. 


Artificial Space- Gratings for obtaining Laue- 
Pattems with Visible Light. 

Since the Laue-diagrams obtained by the 
interference of X-rays scattered by a crystal- 
grating cannot be made visible on a fluores- 
cent screen on account of too small an inten- 
sity, attempts have been made to set up 
space-gratings suitable for the wave-lengtlis 
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of visible liglit. So far only a very special 
case of a space-grating had been obtained 
by the reflection of a plane cross-line grat- 
ing such as a uniform wire-gauze. Now W. 
Kramer of Stuttgart describes an interesting 
method of obtaining space-gratings suitable 
for use with visible light {Physikal. Zeit., 
1935, p, 841). The method depends on 
the formation of colloidal silver layers at 

distances of ^ when a photographic film, 

on which stationary light-waves have been 
formed by reflection as in Lippmann’s 
method of colour-photography, is developed. 
The light forming the stationary waves is 
also used to project an image of a cross-gra- 
ting on the photographic emulsion so that 
a space-grating is formed when the film is 
developed. As a suitable cross-.grating the 
negative, obtained by photographing a 
‘‘screen” used in making half-tone blocks, was 
employed. A green-ray Alter was placed 
before a mercury arc lamp and the green 
light was passed through a condensing lens 
on to the ‘^screen” above mentioned. An 
image of the screen was produced by a good 
photographic objective (only the Micropla- 
nar of Zeiss and the Microsummar of Leitz 
were found suitable) and was thrown on a 
photographic plate with a mercury mirror 
behind it for the formation of the stationary 
waves. In this way gratings of 9 x9 xO - 7 mm. 
with grating constants equal to 8x8x2/x 
were produced and showed Lane spots. 
These spots were how^ever not mon chroma- 
tic oh account of the imperfections in the 
grating. Better space-gratings can be pro- 
duced when better cross-gratings are em- 
ployed and these space-gratings can be used 
to demonstrate the laws of crystal diffrac- 
tion to a large audience. 

T. S. S. 


High Pressure Technique and its Application. 

Proe. BRiDGMxiN has evolved a new tech- 
nique {Phys. Rev., 1935, 48, 825) of producing 
very high hydrostatic pressure combined 
with high shearing stress. Mere hydrostatic 
pressure has not many applications unless 
it be combined with high shearing stress. 
Many ordinary crystals which exhibit poly- 
morphism, change their crystal structures 
by a shear. To effect such polymorphic 
transformations, shearing stress is quite 
necessary. Bridgman has found that ordi- 
nary paper does not change even though a 
pressure of 50,000 kg./cni.^ was applied but 
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it changes to a translucent horn-like mass 
when subjected to a hydrostatic pressure wuth 
a shear. Interesting results were obtained 
in the case of the lead oxides. PbOg 
detonated violently leaving metallic lead 
while the yellow oxide, PbO, was decomposed 
quickly to metallic lead. The red modifica- 
tion of hIgO and P changed to the black ones. 
He also found that certain substances like 
celluloid detonated and that certain sub- 
stances combined at high pressures with 
detonation like Cu + S. With the intense 
high pressure of 50,000 kg./cm.^, Bridgman 
has been able to effect polymorphisms in the 
cases of Bi, Hg, TL Te, Ga and I 2 . Certainly 
these investigations of Bridgman point to a 
new field of research of great interest. 

N. S. N. 


The Two Amylases of Earley. 

From the study of the hydrolysis of starch 
by amylases, two alternative hypotheses 
have been advanced regarding the constitu- 
tion of starch : according to Kuhn, starch 
is a single entity consisting of a- and ^- 
glucosidic linkages which are hydroh^'sed 
specifically^ by the a- and /3-amylases yielding 
a- and ^-maltose respectively ; according 
to the other view, advanced by van Klinken- 
berg, starch is composite, one component 
designated a-starch is selectively hydrolysed 
by a-amylase and the other 6 -starch by 
^/3-amylase. The hydrolysis of starch by 
amylases and its bearing on the constitu- 
tion of starch, has been re-investigated by 
Hanes {Canadian Journal of RcEearcli, 1935, 
13, B. 185). By employing the “Yeast 
removal methods” to remove quantitatively 
and selectively glucose, or glucose and 
maltose, he has shown that the products 
of ^-amylase action on starch are exclusively 
maltose and erythrograniilose, the latter being 
an unhydrolysable residue which is precipi- 
tated by alcohol of about 50 per cent, 
concentration : it gives a strongly opalescent 
solution in boiling water and is stained blue 
or violet (depending on its concentration) 
with iodine. The action of a-amylase on 
both starch and erythrograniilose is charac- 
terised by (1) a partial flocculation of the 
substrate which occurs early in the substrate, 
and (2) the disappearance of the iodine 
colouration. Contrary to the conclusions 
of van Klinkenberg, a-amylase does not 
selectively hydrolyse the erythrograniilose 
fraction of starch, but produces reducing 
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substances both from jS- starch and cry th ro- 
grannlose fractions. 

The hydrolysis of crythrogTanulose by 
a-amylase yields substances capable of being 
hydrolysed by ,8-amylase, and are therefore 
not maltose. When a mixture of both a- 
and 8-amylases acts on starch, the ^-starch 
fraction would be acted upon by both a- 
and ^-am^ylases, the. greater part of the hydro- 
lysis being effected by the ^-amylase. The 
hydrolysis of the erythrogranulose fraction 
would be initiated by the a-amylase and the 
products of the primary breakdown would 
be further decomposed by /3-aniylase. There 
is no evidence to prove that the two fractions, 
/3-starch and erythrogranulose, pre-exist as 
separate entities in starch, as the possibility 
of their being fragments of a single molecule 
must not be overlooked. 

A. K. 


The Determination of Mercury in Viscera. 

An improved method for the determination 
of mercury in viscera has been described by 
Clive Newcomb, S. Eajagopal Naidu and 
IC. S. Yaradachar in the Analyst (1935, 60, 
732). The usual method is to destroy the 
organic matter with potassium chlorate 
and hydrochloric acid under a reflux, preci- 
pitate" the mercury as sulphide which is 
filtered off, washed with carbon disulphide 
and weighed. In the present method, the 
organic matter is. destroyed with a mixture 
of nitric and sulphuric acids and the mer- 
cury distilled off as the chloride by drawing 
a current of air, saturated with HCl, through 
the solution containing the mercury, and 
subsequently the mercm-y is precipitated 
from the distillate as sulphide. The preci- 
pitate is dissolved in bromine water and 
.filtered, to free it from sulphur, the excess 
of bromide boiled off, the mercury repreci- 
pitated as sulphide which is collected on a 
tared gooch and weighed. A simple appa- 
ratus is described to carry out the distil- 
lation quantitatively. 

The advantage of the method, besides its 
greater accuracy over the older one, is that 
it enables the separation of mercury from 
metals of the second group such as Copper, 
Bismuth, Lead and Arsenic, where they 
occur. Moreover, Arsenic, when it occurs 
together with mercury, is converted in this 
method' to, the pentavalent state and is 
retained in the distilling flask whence it can 
be recovered quantitatively. 
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Hairiness of Leaves in Relation to Resistance 
by Injury by the Potato Leaf-Hopper in 
Soya Beans. 

The interesting fact that ijiibescent types of 
the Soya bean are resistant to the attacks 
of the potato beetle leaf-hopper Fj^n^wasea 
fabcv (Harris) is brought out in a study hy 
Johnson and Hollowell (Jour. Agri, 7?r- 
smrch^ 51 , No. 4). Progenies of three genera- 
tions of a cross between a rough hairy ty]){‘ 
and a glabrous type of soya bean were 
raised and tested. Glabrous individuals of 
both the homozygous, glabrous and th(‘ 
heterozygous progenies were all heavily 
infested with Fwpoasca, severely >stunfe(l 
in growth and had curled leaves witli 
necrotic margins. The rough hairy indivi- 
duals on the other hand were almost 
entirely free froni Fmpoasca and grew vig(»- 
rously and their leaves showed no symptom 
of leaf-hopper injury. In glabrous and 
appressed hairy introductions got out and 
grown by the side of these progenies tl!(‘ 
glabrous plants were heavily infested while 
the hairy ones were free. Some liairy 
plants contained in the glabrous introduc- 
tions, probably as segregates, 'were also 
free from hoppers. Though, it is probabl(‘ 
that the re.sistaneo may be clue to tlu‘ 
hairiness or to some cli.aractcu'' tlie inheri- 
tance of which is controlled by the sanu^ 
hereditary complex as the pubescence^ no 
evidence of such a character was obtained 
in these experiments. 

A. K. Y. 


Control of the Woolly Aphid by means of 
Insect Parasites. 

Attention is drawn to the grea,t elTectivc'- 
ness of the parasite Aylielinus mail in tli(‘ 
control of the 'woolly aphid {Briosoma 
lanigerum) in the apple orchards of New 
South Wales. So satisfactory has beem tlH‘ 
method that tlie spraying method usually 
adopted heretofore lias become unnecessary. 
The effect however of the sprays wliich 
have to be used to control other insect 
pests and fungous diseases on axiple trees, 
on these beneficial woolly aphid-controlling 
parasites has now become important to 
study and the same has been undertaken 
and the result reported by .N. S. Noble 
(Agri. Gaz. of Few South Wales, Yol. 46, pt. 10). 
The sprays studied were nicotine sulphate, 
various miscible oils and lime sulphur. Labo- 
ratory experiments showed that the sprays 
had little or no effect on the emergence of 
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the parasites. It ' is also concluded that 
this applies not only to the parasites which 
were in the pupal stage but also to those 
in the larval stage. Under field conditions 
however it is found that caution is necessary ; 
while where the parasite is firmly established 
the spraying is not injurious to it, where it 
has been recently introduced and spraying 
to control other pests is also necessary then 
unless the parasite has had time to oviposit 
and its progeny are at least approaching the 
mature larval stage tlie spraying would 
probably result in failure to establish the 
parasite. 

A. K. Y. 


The Banded Chromosomes in the Salivary 
Glands of Drosophila. 

P. C- Kolleu {Proc. Roy. 8oc. Lond.^ (B.) Oct. 
1935, 810, 371-397) regards the banded 

salivary -gland chromosomes of Drosophila 
to be multiple ones consisting of four-eight- 
sixteen chromosomes and the bands as due 
to the characteristic chromosomes lying 
side by side. The homologous multiples 
pair side by side and fuse into one solid 
cylinder, and they exhibit relic coiling 
before, and both relic and relational coiling 
after, pairing. The salivary gland nuclei 
are therefore in a state of perpetual pro- 
phase corresponding with a modified meiotic 
prophase. In the presence of intercalary 
inversion, relational coiling which develops, 
at first promotes pairing but the fixed ends 
of the inversion prevent normal completion 
of this relational coiling and hinder pairing. 
Where intercalary deletion occurs in one 
homologue reflex-relational coiling is noticed. 
The attraction between the attachment 
chromomeres is not only not specific but 
unlimited and thus the attachment chromo- 
meres of all chromosomes fuse to form one 
body, The Magma”. These properties of 
coiling are analogous with those found in 
the prophases of mitosis and meiosis and 
are probably due to the analogous changes 
in the molecular spiral. 


Chromosomes and X-Rays. 

M. J. D. White {Proe. Roy. 8oc. Lond.j 
Ser. B., Dec. 1935, 812, 61-84j has found 
that the irradiation of the spermatogonia in 
Locusta results in both lethal and non- 
lethal effects. The former lead to the 
pycnosis of cells while the latter lead to 
chromosome abnormalities, fragmentation 
being the commonest. The fragmentation 


of the X-chromosome is much rarer than 
that of the autosomes. Eing chromosomes 
and chromosomes with two spindle attacli- 
ments result from fusion. Certain si)ermato- 
gonial cells show a tetraploid nature as re- 
gards chromatids but exhibit only a diploid 
number of spindle attachments. This is 
regarded as a new hind of abnormality 
{diplocliromosomes) and is believed to be 
due to inhibition of division of spindle 
attachments following on irradiation. The 
spindle attachment is independent in certain 
respects in its behaviour from the rest of 
the chromosomes. In Acridiidae, the author 
regards that the spindle attachments are 
not terminal as is usually believed but 
sub-terminal. The effect of X-rays on the 
material at different times after irradiation 
have been studied and it is shown that 
breakage can take place in both chromatids 
at the same level after splitting (a possibility 
previously rejected by Mather and Stone) 
and at about the end of the resting stage 
there occurs a period when fragmentation 
and translocation occur with great facility. 


Williston's Law relating to the Evolution of 
the Skull Bones in the Vertebrates. 

Prof. S. W. Williston in discussing the 
skull bones of Permian reptiles noted the 
law that evolution besides being irreversible 
is also a law ''that the parts in an organism 
tend toward reduction imnumber, with the 
fewer parts greatly specialised in function, 
just as l>he most perfect human machine is 
that which has the few^est parts a.iid each 
part mostly highly adapted to the special 
function it has to subserve”. This law has 
been amply substantiated by the work of 
W. K. Gregory and his pupils [Am-. J. of 
Physical Anihrop., 1935, 20 (2), 123] who 
have closely examined the vertebrate skulls 
of both fossil and living forms. It has been 
pointed out by the authors that this law is 
a part of the principle called aiiisomerism 
where primitive sub-equal morphological 
units ^^become differentially enlarged, re- 
duced, distorted or fused with the neigh- 
bouring elements”. The application of this 
principle must have taken place during six 
great successive revolutionary periods. Dur- 
ing the Silurian the agnathus forms must 
have been converted into jaw-bearing verte- 
brates. The air-breathing, lobe-finned fishes 
into Stegocephalian amphibians during the 
Devonian, and the primitive stegocephalia 
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into stem-roptiles during oarboniferous, mark 
the next two stages. Permian and Trias 
are characterised by the appearance of 
mammal-like reptiles and the conversion 
of these into mammals. Arboreal primates 
are derived from primitive mammals during 
Jurassic to Eocene. Perhaps Upper Miocene 
and Lower Pliocene mark the stages of the 
appearance, of Man. With this knowledge 
as a background, a count of the ''number 
of suturally separate bones in the various 
sub-divisions of the skulU' and also the total 
number of skull bones of an adult animal, 
has been made. It has been shown how 
differently the principle of anisomcrism has 
acted in different regions of the skull. 


Geologic Deductions from Earthquakes of 
Deep Focus. 

The prevalent view that Earthquakes gen('- 
rally originate at shallow depths has been 
challenged of late years and it has been 
shown by seismologists that many Earth- 
quakes are of really deep-seated origin. 
From a mass of interesting geophysical data 
collected with regard to Earthquakes of 
deep focus J. S. De liUry {Jo%irnal of Geology^ 
Yol. 43,Uo.7) has deduced certain conclusions 
of fundamental importance. He has shown 
that since strength increases with depth, 
deep-seated Earthquakes require mighty 
stresses. Secular cooling disturbs the ini- 
tial thermal gradient and the stresses 
caused by such differentird thermal activi- 
ties are responsible for Earthquakes of deep 
focus. 

Further a doubt has been raised regarding 
the existence of a shell of weakness below 
the crust, and this has a direct bearing on 
the assumptions of isostasy. It is probable 
that records and observations of deep-seated 
Earthquakes will necessitate a revision of 
many of our conceptions of crustal 
mechanics. 

M. E. S. 


Note on the Manganese-Lime 
Series of Garnets. 

Some time back a bulletin [Mysore Geolo- 
gical De2)ari'me7it Bulletin^ No. 14) was pub- 
lished by Messrs. M. B. Eamachandra Eao 
and K. Sripada Eao in which it was pointed 
out that the analyses of the garnets contained 


in the Sakarasanahalli series of metamor- 
phic rocks agreed closely v.dth the Bpessar- 
tite of the Ilmen mountains and not witli 
the Manganese-Lime series of Indian garnets 
described by Dr. Fermor. On this basis 
it was concluded that the Sakarasanahalli 
series of rocks had no relationship with the 
Gondite and Kodurite series of Fermor, but 
were merely metamorphic representatives 
of the Hornblende Schists. Eecently Dr. 
Fermor has shown [Rec. G. S. Z., Yol. 68,x)t..3) 
by making use of the same analyses that 
these Sakarasanahalli garnets must be con- 
sidered as members of the -Manganese-Lime 
series of Indian garnets. Further with the 
help of numerous analyses of Indian garnets, 
he has constructed a very instructive dia- 
gram, where it is clearly shown that the 
analyses of the Sakarasanalialli garnets fall 
wmll within the curve of the Indian garnets 
of the gondite-kodurite series. Thus he 
still maintains the view that the manganese- 
bearing garnet rocks associated with tie 
manganiferous limestones of the Sakara- 
sanahalli area are connected with the well- 
known Gondites and Kodurites. 

M. E. S. 


Mechanism of “Drying” of Oils. 

The mechanism of the conversion of a drying 
oil into a hard solid has been investigated 
by several workers, and the conclusions 
are conflicting. A new approach to the 
problem is made by G. Gee and E. K. Eideal 
{Proc. Roy. Noc., 19^5, Series A, 153 , 878, IK)). 
By the study of surface pi'essures and x>hase 
boundary potentials, they have been able 
to elucidate, the general mechanism. Tlieir 
results show that in ^^drying'’ of a mono- 
layer of the maleic anhydride compound of 
S-elseo stearin a primary unstable peroxide 
is formed ; the latter can undergo conversion 
into a more stable isomer or can get poly- 
merised directly. The polymerisation re- 
action proceeds*^ by the primary activation 
of the monomer followed by the rapid reac- 
tion of the active material with successive 
molecules of the inactive monomer, so that 
the reaction is terminated by the disappear- 
ance of the monomer. The decreasing acti- 
vity of the. growing polymer is shown to he 
completely accounted for by a mere steric 
factor. 


K. S.- G. D. 
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Researches 

Transactions of the Far Eastern 
,) ^ Association for Tropical Medicine,” 
recently published, contains twenty papers 
dealing with recent researches on Malaria. 
The topics may be reviewed under the 
following heads. 

The Question of Time in Control of 
Malaria. — It is beyond the comprehension of 
an average malariologist to have to look 
ahead fifty or a hundred years to visualise 
the completion of a programme. He likes 
to point to Panama where malaria was 
controlled in a matter of months, and he 
view's with pride the recent attack on the 
Pontine Marshes, where a few years have 
seen such a splendid victory over this 
disease. He forgets the enormous initial 
costs of these two control projects, justified 
of course by the results, but imjjossible for 
average tropical areas. 

Moreover, the malariologist tends to seek 
perfection in this method and is unhappy 
if a single larva escapes his larvicide. Yet 
perfection costs money and the simple truth 
of the matter is that the tropics cannot 
afford perfection in malaria control or any- 
thing else. It is time that malariologists 
began to rely more on Time and less on 
Money, insisting on continuity of effort but 
not on perfection, which will always be so 
expensive as to be either utterly impossible 
or fatally sporadic. 

Therefore, more and more effort must be 
expended in searching for biological and 
automatic methods of control. Such methods 
offer little hope at present of ever being 
either perfect or rapid. But they do offer 
the possibility of continuity and of the 
.desired results in time. 

S'jyecies of Mosq^iitoes. — In Europe it has 
been shown that the puzzling fact that in 
some places A. maculij^ennis carries malaria 
and in other places not, could be explained by 
the existence of different races of this species. 

In the Far East analogous problems 
exist. Why does A. subpirius carry malaria 
in the Netherlands Indies, and not in British 
India ? Why do A. hyrcanus (and its varieties) 
and A. aconiUis. for example, carry malaria 
in some parts of the Netherlands Indies 
and not in others : Probably in the latter 
cases this can partly be explained by the 


Transactitms of the 9th Congress of the Far Eastern 
Association of Tropical Medicine, Vol. II, 1934. Pahlished 
by the National Health Administration, Nanking. 


on Malaria.'^’* 

number of cattle present, but it seems quite 
possible that also racial differentiation or a 
differentiation into varieties might be respon- 
sible, at least partl 3 q for this xihenomenon. 

Mosquito Surveys. — Since the success of 
local anti-malariai measures depends chiefly 
upon the virtual abolition of the larvie. of 
dangerous mosquitoes breeding within effec- 
tive range of the protected villages, it is 
essential that a constant check be maintained 
over all the potential breeding jdaces that are 
to be abolished w'ithin such areas. Mosquito- 
larvie surveys are consequently essential, 
first for the discovery of adl dangerous 
breeding places and then for keeping wmteh 
on those that need to be eradicated. 

It is necessarj^ for efficiency that the over- 
seers in charge of oiling should have a 
thorough knowledge of the habits of mosquito 
larva? and still more essential that constant 
watch should be kept over their wmrk by 
other larvae searchers wffiose work is inde- 
pendent of the oiling staff. Larva? surveys 
are thus of supreme importance in the 
conduct of all anti-malarial works. 

Peryyianent Control Aleasures. — In the 
Netherlands Indies the control of malaria 
consisted of : 

(.1) The installation of a drainage system. 

(2) Eegular cleaning of the small grassy 

irrigation ditches (because they also 
harboured larvae of A. aconitus). 

(3) Planting of rice only once a year in the 

wet season by all the people at the 
same time ; so that during the dry 
season the plain was dry and ano- 
pheles breeding well nigh impossible. 

The effect of this has been to transform the 
appearance of villages. In place of miserable 
and weakly children there are now sturdy 
youngsters. Squalor that was induced by 
sickness has given way to comfort and good 
health. 

Temporary Measures . — The use of Paris 
green (copper acetoarsenite) to destroy ano- 
pheline larvse was first introduced by Barber 
in 1921. It has been widely applied in the 
United States as w^ell as in European 
countries. Its low cost, portability, effective- 
ness for killing the larvae in thickly vegetated 
surface and harmlessness to other forms of 
aquatic life and to domestic animals are 
generally recognised, and its use is, therefore, 
universally applicable, 
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'Taris green has the advantage of not 
killing vegetation, as would he the case with 
anti-malarial oil. ' Its use, therefore, in the 
botanical gardens is of special advantage — 
malaria is controlled while the natural beauty 
of the ponds and of the river is maintained.” 

Anti- 31 alar ids. -—-Amongst the many fac- 
tors that must be considered in estimating 
the therapeutic value of the three best known 
anti-malarials — quinine, plasmoqiiine and 
atebrin — one of the most important is the 
toxic action of the drugs on various organs. 

It is probable that these do not act directly 
as parasiticides, but cause recovery from 
malaria through indirect means. For this 
reason the question of the general action 
of these remedies on the organism is of 
more importance than was thouglit up to a 
short time ago. 

If plasmoqiiine or atebrin should be 
administered intravenously to patients, they 
should always be combined with a suitable 
dose of adrenaline. In case of prolonged 
cardiac depression after the administration 
of plasmoquine or atebrin, besides adrenaline 
and its analogues, the usually employed 
heart stimulants must be thought of. 

Taking all forms of infections together, it 
has been found that quino-plasmoquine is 
the most effective in reducing the size of 
enlarged spleen, the next being totaquina 
Type I, atebrin, quinine and totaquina 
Type II, in the order named. 

In tertian malaria the spleen-reducing 
property of all the drugs is about the same 
with the exception of atebrin. In quartan 
infection they are also effective, especially 
totaquina Type I and quinine. In subter- 
tian fever all the drugs are less effective, 
although qmno-plasmoquine shows slightly 
better results. 

Quinine and atebrin were found to be 
superior to the other drugs in freeing the 
peripheral blood from parasites both in 
tertian and quartan infections. 

Advantages of Atebrin . — Atebrin is the 
best drug available for the treatment of all 
types of malaria, especially in the case of 
controlled populations. 

The treatment is short, simple and effective 
— one li grain tablet of atebrin for 5 days 
only ; it has seldom to be repeated. 

If administered as a prophylactic in the 
field each day's treatment may be given in 
one dose. Actual attacks of malaria should, 
if possible, be treated in hospital. 

It is usually as efficacious as quinine in 
abating tlie clinical symptoms of malaria, 


It is greatly superior to quinine in th*' 
prevention of relapses : judging by pr(‘H{‘i!' 
experience the atebrin relapse rates do n<o 
exceed from 5 to 8 per cent, in subtertian, 
and from 5 to 16 per cent, in benign ter Mar: 
malaria. 

For this reason it is a cheaper drug to us» 
than quinine. 

Children need and tolerate relatively largvr 
doses of atebrin than adults. 

In serious cases of malaria the injection <*? 
atebrin seems as effective as the injection oi 
quinine bihydrochloride. 

The toxicity of atebrin is low. 

A short course of plasmoquine not exeiHHi- 
ing 0*03 gram daily for from 5 to 8 day 
should be given after atebrin treatment in 
sub tertian malaria — to destroy thegannln- 
cytes. A similar course of plasmoquine will 
•lower the relapse rate in benign tortiar 
atebrin-treated cases . 

The prophylactic use of atebrin is, undrr 
certain conditions, worthy of trial, because <»! 
its slow excretion from the body and it-> 
cumulative effect. A mass treatment nt 
labour on heavily infected estates at tin- 
beginning of the malarial season shout i 
prove of value. 

It is a powerful preventive of malaria, ii. 
the sense that most of those treated whh \U 
being cured, are rid of the disease and becouu 
non-infective to their fellows, except in ari*a 
where sub-tertian is predominant as atebrin 
seems to have no action on crescents. 

To get the best results on estates all 
persons harbouring malaria, including in 
fants, should be given atebrin, especially 
if they are newcomers. If this is done, h 
may be possible to decrease sucli auM- 
malarial measures as oiling on some estah^ 
during the relatively non-malarious season. 

General . — The following resolution on 
malaria was passed by the Oonfereiiee : 

The Mnth Congress of the Far East(*ni 
Association of Tropical Medicine, recognisinu 
the pressing need for co-operative investiga- 
tions in the problems of malaria controh 
wishes, in particular, to emphasise direct 
attention to the fundamental importanet^ 
in malarial epidemiology of studying bio- 
chemical changes occurring in the breeding 
places of anopheline mosquitoes.'’ 

“This Congress considers that advances of 
practical utility in the control of malaria 
might be .made if the data obtained by 
workers in the countries of the Far Fast 
were tnade comparalDleT” 
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“It is resolved, therefore, that, with the 
consent of the Governments concerned, 
such investi^^ations, conducted in various 
countries, he co-ordinated through the 


appointment of a joint committee of chemists 
and malariologists resident in these coun- 
tries.’’ 

B. A. Eao. 


The Cape Crawfish Industry of South Africa with Some Observations on the 

Prawn and Crab Fisheries in India."*' 

By B. Chopra, n.sc. 

{Zoological Survey of I ndia, Calcutta.) 


recently started scries of Fishery 
^ Bulletins of the .Department of Com- 


merce and Industries of the Union of South 
Africa, of which No. I was published in 
February last year, offers an excellent 
opportunity for taking stock of the conditions 
in reference to prawn and crab fisheries in 
India. In the present note after reviewing 
the report on the Cape Crawftsh Industry of 
South Africa, a short account of somewhat 
similar fisheries in different parts of India 
is given and a few suggestions are offered 
for developing the fisheries along scientific 
and commercial lines, as is done in South 
Africa and several other countries. 

The crawfish industry has been in exist- 
ence in South Africa for a long time past, 
but it is only during recent years that it 
has been established on a firm footing. 
The publication by Messrs. Cecil Von Bonde 
and J. M. Marchand of a pamphlet entitled 
“The Natural History and Utilisation of the 
Cape Crawfish, Kreef, or Spiny Lobster, 
Jams {Palinurus) lalandii (Milne Edwards) 
Ortmann” as Fishery Bulletin No. I of the 
Department of Commerce and Industries, 
Fisheries and Marine Biological Survey Divi- 
sion, of the Union of South Africa, show's 
on what sound lines the industry is being 
run under the helpful and vigilant guidance 
of the Fisheries Department. 

The report is divided into two parts, the 
first dealing with the natural history of the 
crawfish and the second on its utilisation. 
The importance of a scientific study of the 
species on which the industry is based is 
clearly brought out in the report. Questions 
connected with reproduction, life-history, 
ecdysis, food, migration, etc., etc., have not 
only a purely’scientifie value, but the applica- 
tion of the knowledge acquired by their 
study to the various processes of the industry 
is of a fundamental importance. 


* Published with the permission of the Director, Zoolo- 
gical Survey of India, 


The first chapter of the report deals with 
the taxonomic position of the crawfish and 
thirteen other allied species occurring in 
Sonth x\frica. It is unfortunate that the 
authors have called the Cape crawfish by 
the zoological name of Jasus (Palinurus) 
lalandii. Jasus^ as the systematists know, is 
the name that Jeffrey Parker gave in 1883 
to a suhgenus of Palinurus having certain 
characters on which Spence Bate later (1888) 
founded liis genus Palinosystus. The latter 
name was, therefore, so to say, still-born and 
Jasus has thus for a long time been recog- 
nised as a subgenus of Palinurus. Some 
authors, like de Man,^ for instance, consider 
Jasus as a distinct genus, of the same rank 
as Palinurus. The correct name for the 
'‘Kreef” would, therefore, be either Palinurus 
(Jasus) lalandii, or (if the authors consider 
the characters on which J asus is based to be 
of generic importance — a view that is 
generally held now) Jasus lalandii, but in 
no case can Palinurus be considered a sub- 
genus of Jasus. It may also he mentioned 
here that Lamarck has generally been 
credited as the author of the specific name 
lalandii, but as this appears to have been only 
a manuscript name, the authors of the 
report are quite justified in ascribing it to 
Milne-Edwards^, who was the first to publish 
it with a proper description. Another point 
of some systematic importance is that accord- 
ing to de Man Panulirus fas ciatus of Pabricius 
1798, should be known by KerbsPs specific 
name of 'pohj'jyJiagus 1796 : the authors have 
used the former name in the report. 

The anatomy of the crawfish is briefly 
described in simple language, and the dis- 
tinguishing characters between the two sexes 
are clearly brought out. The process of 
reproduction is also briefly referred to, and 
the hatching period is stated to last from 

^ de Man, Siboga Expd. Rep., 1916, 39 a-, part 3, 
31-32. 

^ Milne-Edwards, Hist. Hat. Crust. ^ 1837, 2, 293- 

^ 94 . 
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three to five months. It is of interest to 
note that a female crawfish may carry as 
many as 200,000 eggs in a single brood. 

The chapter on development and meta- 
morphosis is of special interest in spite of the 
fact that there are stdl wide gaps in our 
knowledge of the complete life-history of 
the crawfish. The importance of studying 
the complete cycle is strongly stressed ; 
its practical utility is apparent in view of the 
fact that '' the aquarium experience gained 
makes it possible to rear young fish with 
success until they have passed the ‘danger 
zone’ and can be liberated in the open sea, 
there to counterbalance any depletion of the 
sea caused by fishing”. From an examina- 
tion of the smallest females “in berry” it is 
concluded that though rarely specimens 
having a carapace length between one and 
two inches may be mature, it is oftener that 
examples between two and three inches are 
found to be carrying eggs. From evidence 
gained under aquarium conditions it is believ- 
ed that the berried season lasts from two 
to three months. 

Moulting being a necessary concomitant of 
growth, the information given under the 
chapter on eedysis is both interesting and 
useful, but it must be stated that the publish- 
ed data for arriving at the rate of growth, 
vk. -2 inch per year, are rather meagre. The 
smaller fish moult oftener than mature 
individuals, which cast off their skin at a 
more, or less definite season each year, the 
season sometimes differing even in adjoining 
localities. 

Eegarding the food of the crawfish the 
authors are of the opinion that the “nut- 
cracker” jaws “have probably been provided 
for the breaking open of the shells of mussels 
and such like creatures”. It will be interest- 
ing to know if this view is based on any 
actual observations in nature or even in 
aquaria. Sea weeds also form a part of the 
natural food of the crawfish. 

The crawfish lives on the sea bottom 
between low-water mark and 20-25 fathoms 
line, and prefers a rocky bed with abundance 
of weeds, etc. An interesting point in this 
connection is that the fish is abundant on 
the west coast, and scarce on the east. This, 
as the authors point out, is no doubt due to 
the fact that the water along the Atlantic 
coast is considerably colder than that of the 
Indian Ocean washing the east coast. 

In the absence of satisfactory results 
having been obtained from tagging experi- 
ments the authors haye refrained from 
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expressing any definite views on the question 
of migration, but it is interesting to iiofi* 
that one marked crawfish had travelled 
13i miles in 11 days, thus suggesting tlKit- 
there may be some definite migratory movi*" 
ments. It is hoped the new tagging methodic 
that have been evolved after a series of 
experiments may prove more successful. 
There is no fixed proportion between flu* 
two sexes, and a dominantly male population 
in a particular area to-day may change into 
a dominantly female population to-morrow, 
but as such areas are generally contiguoiiH, 
normal mixing of the sexes takes place with- 
out much difficulty. 

The second part of the report dealing wit U 
the utilisation of the crawfish for commercial 
exploitation is of absorbing interest both to 
the scientist and to the people engaged in 
the industry. As is usual in such cases thi^ 
history of the crawfish industry in South 
Africa is a tale of failures by the early 
pioneers paving the way to success wliiei: 
the present companies have achieved. 

The process of canning is described in 
detail and the precautions taken in avoiding 
contamination, etc., are mentioned. Tluit 
these precautions are thoroughly efficacious 
and that the product of the South African 
canned crawfish industry is entirely reliabh* 
is shown by the fact that “one large company 
last year paid out the sum of seven shillings 
and six pence in repayment of bad and 
damaged tins ” ; this sum roughly repr(‘- 
sents *0003 per cent, of their total outpid. 
Unfortunately there have been some seriouH 
lapses also, but the whole process of canning 
is being thoroughly investigated with tlie 
help of an eminent chemist. 

The value of the canned craw’^fish industry 
to South Africa runs into lakhs of pounds. 
Approximately £ 350.000 have been invested 
in the industry ; in 1932 there were in tlH‘ 
Union of South Africa, alone 13 large factories 
employing 2,600 men, paying out £104,000 
in salaries and w^ages, and producing canned 
fish of the value of approximately £ 450.000. 
The figures for export are equally impressive ; 
in 1933 the Union of South Africa and South 
West Africa exported canned crawfish to 
the total value of £382,052. In addition to 
canning, an industry in the export of frozen 
tails of crawfish has also been established. 
The process involved is very simple, con- 
sisting in severing the tails from freshly 
caught fish, cleaning and putting them in 
ice and then packing and transferring them 
to the cold-storage chambers of steamers, 
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Frozen tails of the value of £ 93,840 were 
exported, chiefly to France, in 1933. 

The types of boats used in the industry 
are mentioned and their evolution from the 
simple open dinghy equipped for sailing or 
rowing to the modern motor fishing boat, 
especially designed and built for the crawfish 
industry, is described. The actual fishing is, 
however, still done from the dinghies. 

The methods of fishing have not, on the 
whole, developed very much since the industry 
began very many years ago. A simple type 
of hoop-net, with an iron hoop, and twine 
netting is used. The net is let down and 
hauled up by three bridles or legs, one 
consisting of the hauling rope itself, and 
the other two of thinner twine. The bait 
is tied at the junction of the three bridles 
and the nets are let down spaced at intervals, 
in a suitable place in about 20 fathoms of 
water. The fishermen working from a 
dinghy haul them up occasionally, take out 
the fish and set them again. When sufficient 
fish have been collected, the load is trans- 
ferred to the mother boat which is anchored 
close by, and the dinghy resumes the fishing 
operations. When the fishing is over for 
the day, or has to be abandoned on account 
of threatening weather conditions— which 
is very often the case — the nets are hauled 
in, the dinghies are either stowed on deck, 
or secured astern by tow-ropes, and the 
mother boat returns homo. 

The various fishing grounds along the 
west coast are described. Their extent, 
nature of the bottom and the shore, their 
liability to winds and swells, the abundance 
or otherwise of the crawfish and other ne- 
cessary details, like sanctuaries and the 
breeding seasons, are given in detail. The 
sketch maps showing the boundaries of 
the various grounds are very helpful. 

The last chapter on protective legislation 
shows how the idea of declaring close 
season ” has had to be abandoned, except 
in a very few selected places. The present 
rules for the conservation of supplies seem 
to be based on sound scientific principles 
and on experience. The laying down of 
.the size-limit, prohibition against catching 
fish in berry, declaring sanctuaries, prohi- 
biting dumping of crawfish bodies and 
crawfish offal in the fishing grounds 
and such other restrictions are all eminently 
reasonable and in the best interests of the 
industry. 

The bibliography given at the end, though 
not very exhaustive, as in a work of this 


kind it need not have been, is very useful. A. 
Gruveks paper entitled “ Contribution a 
Tetude generale systematique et economique 
des Palinuridae” published in Annales de 
Vlnstitut Oceanograyliique III, Fasc. 4 (191.2) 
should, however, have found a place in the 
list of references. Besides giving a syste- 
matic account, the author deals with the 
commercial exploitation of the different 
species of the Palinuridae, and his notes on 
Jasus lalandii (pp. 12-14) are very useful. 

The paper is illustrated with eight yflates 
of the animal, its different parts, and larval 
stages, and nine sketch-maps of the fishing 
grounds. These are on the whole very 
clear and most useful. 

Both zoologists and industrialists engaged 
on the crawfish and allied industries must 
feel thankful to Messrs, von Bonde and 
Marchand for the production of this most 
interesting and instructive treatise. 

Fow turning to the conditions prevailing 
in India, one cannot help wishing that 
industries like that of crawfish canning 
could be established in this country also. 
Vast quantities of prawns and crabs are sold 
in the markets of Calcutta, Bombay, Karachi, 
Madras and other important towns near the 
sea, and some quantities are sent considerable 
distances inland also. According to Moses^ 
“ both in quantity and value the crusta- 
ceans are of greater importance than any 
kind of fish in Madras. The prawns to]) the 
list, while the crabs come next.’' The 
figures that he collected for the sale of 
different kinds of fishes, including prawns, 
etc., show that prawns, crabs and shrimps 
to the value of Ks. 1,35,056-14-0 were sold 
in the markets of Madras City in one year. 
The figures given by Eai^ for the Bombay 
coast are still more impressive. “ Millions 
of pounds of prawns are cauglit annually. 
Apart from local consumption, large quanti- 
ties are despatched inland, and also exported 
to foreign countries. The total consump- 
tion along the Bombay coast alone may bo 
estimated at 12,000,000 lbs. vailued roughly 
at Es. 2,500,000. The prawn industry alone, 
along this coast gives employment to about 
20.000 men, women and children.” For the 
very rich prawn fisheries along the Sindh 
coast he estimates the annual yield roughly 
at Es. 1,500,000. For Calcutta unfortu- 
nately no figures are available, but even a 


^ Moses, Madras Fisheries Deft. Fep., 1923 No 6 
139. ’ ‘ ’ 

^ Rai, Jour7i. Bombay Nat. Hist. Soc., 1933, 36, 887. 
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casual visit to any of tlio important markets 
of the town, and especially to Cliingrihatta, 
a large flonrisliing market, more or less 
exclusively reserved for the sale of prawns 
and shrimps, would convince one of the 
large quantities of these crustaceans which 
are consumed at almost all times of the 
year. 

In spite of the vast proportions of the 
prawn and crab fishing industry and the 
great possibilities of its expansion, it is re- 
grettable to note that practically nowhere 
in India are these industries being run on 
sound scientific lines, or even on modern 
commercial methods. The fishermen still 
employ methods that their forefathers used 
and the advance of science or the develop- 
ment of modern commercial and marketing 
methods are altogether unknown to them. 
All that is done at present, as it was no 
doubt being done generations ago, is that 
fishermen in small family groups do the 
fishing, either for themselves, or in many 
cases for the middlemen to whom they are 
heavily in debt, with small country boats 
and antiquated appliances. The catch is 
sold fresh, mostly through rings of middle- 
men, in the markets of neighbouring towns, 
or where facilities are available, is .sent 
some distance inland. It must, however, be 
admitted that some of the simple and pri- 
mitive methods and appliances used by our 
fishermen are at least as efficient as those 
employed in countries where fisherie.'s are 
being more scientifically handled. In some 
cases where the yield is more than the re- 
quirements of the neighbouring markets, 
prawns are dried, or even boiled and dried, 
and are exported in fairly large quantities. 
The methods employed are of the very 
simplest kind, drying being done mostly 
in the sun, separating of the shells by 
trampling or by thrashing with sticks and 
packing for export purposes in gnnny bags. 
In a few places in the Madras Presidency, 
however, through the efforts of the Fisheries 
Department, improved methods are being 
tried and gradually adopted. It is re- 
markable that even in spite of these, for the 
most part, primitive methods a large export 
trade in dried i^rawns and of their shells — 
the latter are used for manure — exists in a 
number of centres, Karachi alone having 
exported these commodities to the value 
of Es. 11,59,797 in the year 1929-30. Simi- 
lar flourishing trade exists near Calcutta, in 
some places in tlie Madras Presidency, 
notably on the Malabar Coast, and also on 


the Chilka Lake on the Orissa Coast. Very 
little canning is being done anywhere at 
present ; it was tried in Madras for a number 
of years, and the success, perhaps only 
partial, that was achieved by the Madras 
Government Cannery indicates that, if pro* 
perly handled, a flourishing trade in the 
export of canned prawns could probably he 
set up in a number of centres along the 
coast. 

Species like Penaeus semisuleatus de Haan 
and Peneopsis monoceros (Fab.) are found 
in abundance in suitable places all along the 
Indian coast and are fished in quantities to 
supply mostly the requirements of the local 
markets. These and some others are large- 
sized species and if organised attempts were 
made to do the fishing and canning, etc., 
on modern lines, a flourishing industry could 
no doubt be set up in a comparatively short 
time, both for supplying the local markets 
and also for export purposes. Palaemon 
earcinus (Fab.) also attains to a very large 
size and is plentiful in freshwaters and 
estuaries in a number of localities and could, 
perhaps be commercially exploited on a 
larger scale than is being done at present. 
There are also several smaller species of 
Palaemon^ Leancle}\ Oaridina and Acetes that 
are fished in enormous quantities all along 
the coast. 

The crab fishing industry of India is not 
so extensive or important from the point 
of yield as that of prawns. The commonest 
edible Indian crab, Seylla serrata (ForskaU), 
forms the basis of very extensive, fishing all 
along the coast. In some creaks of the 
Gangetic Delta it is so plentiful at certain 
times of the year that boat-loads of it are 
collected by some very simple, but rather 
ingenious, devices.^ Varuna litterata (Fab.) 
is another species that occurs all over the 
Delta in countless millions, but on account 
of its small size does not fetch much price. 
The Portunids NepUmus sanguinolentus 
(Herbst) and K. pelagieiis (Linn.) are, how- 
ever, large-sized species and are fished in 
fairly large quantities in many centres. 
Added to these there are some Potamonids — 
Partelphusa {Paratelpliusa) spinigera (Wood- 
Mason) in Bengal, Paratelp^husa {OziotelpJiusa) 
liydrodromus (Herbst) in Madras and Para- 
ielpliusa [Baryielpliusa) jacquemoniU (Kath- 
bun) on the Bombay- side — that fulfil the 
needs of the local markets. 

The lobster fishing industry could also 


5 Hora, Curr. Set., 1935, 3, 543-546. 
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probably be established on a more paying 
basis than is at present the case, on the 
Bombay coast and perhaps in some other 
places also. Panulirus ornatus (Fab.) at- 
tains to a size of about 12 inches or more 
and is found in large numbers on rocky beds 
below the low tide marks in several places 
along the Indian Coast. Another species 
Pamtlirus 2 '>olypliagus (Herbst) [=P, fas ciatus 
(Fab.)] also grows to a large size, but is 
perhaps not quite as abundant as P. ornatv.s. 
Lobsters fetch a high price in the market 
and could probably be used for a flourishing 
canning industry. On account- of their 
spiny shell they do not And a ready sale in 
some markets. 

The first requirement for putting the 
prawn and crab fishing industry on a sound 
footing is to study scientifically the species 
concerned. Efforts should be made to 
thoroughly investigate their bionomics, char- 
ter the grounds on which they flourish, 
study their breeding seasons, life-histories, 
migration and several allied problems. That 
even elementary principles for safe^guarding 
the industry are ignored at present can be 
judged from the fact that intensive fishing 
is sometimes carried on even during the 
season when the females are breeding and 
it is by no means uncommon to see females 
in berry being openly sold in the markets. 
In countries where these fisheries are run 
on scientific lines this state of affairs 
could not be tolerated. In the Union of 
South .Africa, for instance, not only is 
the capture and sale of any female crawfish 
in berry prohibited by a proclamation, 
but even the purchase and possession of such 
animals is illegal. Protective measures will 
have to be strictly enforced in India also, 
but to be useful and effective they must 
be based on a scientific study of the species 

Lithium Fluoride 

P EOF. Donald C. Stockbarger of the 
Massachusetts Institute of Technology 
announced before the recent meeting of the 
American Physical Society in Baltimore the 
preparation of optically perfect lithium 
fluoride crystals, over 3 inches in diameter. 
This discovery is considered to constitute a 
very important development in the field of 
optics. 

Lithium fluoride crystals possess the 
ability to transmit light waves from high in 
the infra-red region, through the visible 
band and extending into the invisible ultra- 
violet region. This range of transmissibility 
is not ^possessed by any other known sub- 


concerned. 

Spasmodic efforts have been made in the 
past by some Local Governments to study 
some of the problems connected with fisher- 
ies, but they have had very limited benefit 
towards the permanent improvement of the 
industry. Unfortunately all these efforts 
have not always been in the right direction ; 
for instance, in the words of Annandale,® 
several years ago ''when the Government of 
Bengal wished to prospect the marine fishery 
of the Bay, they got out a steam-trawler 
fitted for work in the Eorth Sea and the 
Arctic Ocean .” Ventures like this are seldom 
successful, and any little progress that has 
been made is chiefly due to the unceasing 
efforts of some of the Fisheries Departments. 
Probably the best organised Fisheries 
Department in India at present is that of the 
Madras Government and the successive 
Directors of this Department have done 
very valuable work for the improvement 
of the fishing industry in general ; that 
connected with crabs and prawns also has 
been receiving a certain amount of attention. 
In a country like India, however, with vast 
coastal and inland fisheries several depart- 
ments like that at Madras are needed. But 
as the fundamental problems of fisheries 
are everywhere more or less similar, some 
central co-ordinating organisation could make 
the work of these departments considerably 
easier and lighter by taking up some of the 
important scientific problems connected with 
their work. If a body like the Imperial 
Council of Agricultural Eesearch could be 
induced to extend its activities to the investi- 
gation of some of these problems, a great 
deal of good would be done to this struggling, 
but potentially very valuable, industry. 

® Annanclale, “A Naturalist’s view of the Clulka 
Lake”, CalctUia Review^ 1915, p. 14. 

as Lens Material. 

stance. According to a staff correspondent of 
the Christian Science Monitor (November 30, 
1935), Prof. Stockbarger, at the meeting of 
the American Physical Society, produced 
motion picture reels showing his laboratory 
work. 

The lithium fluoride is first powdered, 
then melted in a platinum crucible in a 
specially designed electric furnace provided 
with a device for temperature control. 
After the fluoride has melted, the melt is 
seeded with a tiny crystal of lithium fluoride 
and the cooling is allowed to take place 
slowly. Lithium fluoride crystallises in cubic 
formation and can be cut and polished easily. 
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Fruit Growing in the Plains. 

By K. 0. I^aik, B.Ag. (Bom.), M.sc. (Bristol). 

{Supermtendent, Fruit Research Station, Kodur.) 

throwing in the plains Las tJie Superintendent took over cIiiirgNMii tlieSl-iition. 

■ ‘ ‘ - ^ . Thougii the aim of tlie Station is to ta.ckle pnu*’ 

lems involving- all aspects of fruit growing, if t 
manifestly impossible to do all this siinril ta.ne<)u>t> 
for various obvious reasons. Among the 
problems to bo dealt with, ai*o the intr<)ducti<»o 
and trial of almost all tlie varUdies of cilrn-i 
mamgoes and other fruits of proved luerit a,iid y! 
acknowledged importance in the fruit lj*a<l(u wifb 
a view to find out the most , suitable^ and comuu*^ 
cially profitable ones to the region.. Sid(‘ by sid»', 
a comprehensive sclieme of expeu-iments ()u^ (In* 
cheapest arid most convenient methods of raisim 
trees with the ultimate object of stocking our 
gardens with healthy, vigorous, ])rec(Kdons and 
most productive trees, budded oi* gj^aftcid as flo' 
case may be on most desirable stocks, ari^ propost-d. 
to be taken up. Every fruit growen* i-ealises flu- 
very great importance of this work, for, the ssdee 
tiori of .stocks and method of mak* 

all the difference between failure and siK'ia'ss in 
the case of permanent crops like fi'uits, rpa-itirti 
larly because of the fact that the I'csult of tin- 
defective nursery practices would beriorm.' evidcti* 
only six to eight years after planting-. 

Besides these, it is well known tluit th<‘r(‘ nr^- 
other problem.s like cultivation, ruaiiuritig . 
irrigation and disease and pe.st control of fi'ui? 
trees with wduch the fruit growers i\vc at prespuf 
almost entirely in the dark, as is <'vi(i(*.nc(‘(l^ b\ 
the marked variation in the orchard piv'K.dici* 
from place to place. The research station aim 
at standardisation of sucli practices ami imparl 
knowledge of practical value in all thesis vari<ui 
aspects of fruit cxdture. 

There is another aspect in which tlu^ fruit 
growers are at present greatly ha.ndicapp(.‘d ami 
th.at is the purcliase of reliatdo nursery plauj>. 
Without dilating mucl-j upon this imixnl.anh jlliast' 
it may however be stated that the failure of niaiiv 
gardens all over the Pj*esidency is in a. larg»' 
measure due to planting of viseless trees of unknown 
parentage, sometimes supi)lied evim umhu* wj-oiiv 
names. The Bcsearch Station v'islii's to .soK' - 
this difficulty by arranging to supply, if possiblr, 
reliable plants of known i)arentag-e i)ropagatiM I 
from trees of proved meiit. 

These problems are also intimately c‘oim(‘cted 
with the proper nomenclature and (dassificatio! t 
of fruits — a subject on which tluu'e exists a1 
present very great confusion and therefore iummL- 
to be dealt with exhaustively. 


AITnOXTlIl fruit . 

boon from time immemorial, it 

is only very recently that, as a commercial in- 
dustr\% it has begun to make an appeal to the 
rural dasses in this Presidency. The phenomenal 
success acliieved in the development of fruit 
industry in other parts of the world, the recently 
accumulated scientific evidence on the valuable 
dietetic qualities of fruits combined with the 
general post- War de])ression in the price of the 
agricultural produce, have been to a large extent 
responsible for inducing the agricultural classes 
to take up commercial fruit growing in right 
earnest. Tlie few^ pioneer attempts that have 
been ma^le here and there in the Presidency liave 
stimulated this desire by demonstrating tlie fact 
that fruit growing, if carried on properly, is one 
of the most paying agricultural professions. 

Tn recent years, it lias been the good fortune 
of some of the fruit growers of the tvodur Firka 
to get an annual income of over a thousand rupees 
per acre from citrus growing. Such huge profits 
have, no doubt, served as an incentive for the 
rax)id extension of acreage under this fruit in 
several parts of this Pre.sidency. 

The Government of i-Iadras have fully realised 
the importance of giving an impetus to this 
industry for a long time past. Thauiks bo the 
Imperial Council of Agricul.mral Re.search, who 
generously made a grant of about Rs. C>fi,000 
.spread over a pei-iod of five years, the Govern- 
ment of Madras have now been able to give a 
practical shape to its desii-e of furthering the 
industry by the starting of this Research Station 
in the centre of an important Citrus and Mango 
Belt of this Presidency. The above grant was 
supplemented by the Madras Government to tlie 
tune of Rs. 12.0*00 towards the cost of land. The 
sanctioned scheme includes a. recurring annual 
grant of Rs. 3,500 towards working expenses 
besides, pay and allowances of staff and a non- 
recurring grant of Rs. 8,656 towards buildings, 
Rs. 3,000 for fencing, Rs, 000 for livestock 
and Rs. 1,000 towards othei* misccdlanoous 
requirements. 

The Fruit Research Station at present com- 
prises an area of about 50 acres, and in addition 
to the Superintendent, it has a staff consisting of 
a Farm ATanager and a fieldman. Although the 
land was taken possession of on 1st Alarch 1935 
the actual i-esearcli work can he said to have 
commenced in the beginning of Augaist 1935 when 


Food Investigation. 


^HE report of the Food Investigation Board for 
^ 1935 (His Alafesty’s Stationery Office, 4 sh, 

net.) contains a number of items of general and 
scientific interest. Amongst them may be men- 
tioned the successful experimental shipments of 
chilled beef from Xew Zealand, stored in air 
enriched with carbon dioxide. Tliis method 
enables the cliilled beef to be stored from 60 to 70 
days. With regard to fruit storage, the val le of 
iodised paper as a wrapping material has been 
demonstrated. The method delays the develop- 
ment of fungi which cause rotting by considerably 
retarding the growth of the germ tubes. It can be 
employed without impairing the flavour, for 
grapes and other fruits, but as yet the method is 


unsatisfactory with p>eaches and some va.rieiirN 
of plum. 

It has been found tliat the concentration of 
Vitamin O in an apple increases a.s. tlio skin is 
approached and is six times as great in tlxi peel as 
in the region of the core. In tlie varid v 
Bramley’s seedling”, it was found tliat tim 
rosy apples had more than twice the vitamin 
potency of those with green skins. Canning 
appears nob to impair the vitamin activity to an y 
great extent and successful results have been 
obtained in the addition of synthetic A’itamin.(’ 
to tinned^ products such as spinach and runner 
beans which do not naturally contain it. 

— Science Progress, 19315, 30 , 5*21-22. 
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Relativity and the Expanding Universe.* 

By Prof. A. C. Banerji, i.e.s., Allahabad. 


A ANCBS are deceptive. Stars ap- 

^ pear as mere points of light but we know 
tliat they are great radiant orbs much bigger 
than our earth. A piece of copper appears to be 
a perfectly continuous body, lout we know now 
that it consists of millions of molecules none of 
winch is in contact with others. The whole 
progi'ess of Science is a continual discovery that 
things are not what they seem. penny may 
ajipear to be a circular disc to an observer when 
seen from one point of view, whereas it may look 
like a very narrow rectangle when seen from a 
different point of Anew. But both these observa- 
tions are consistent Avitli the conception of a 
Xienny as a three dimensional object, i.e.. a very 
short cylinder. Science really tries to reconcile 
different observations of every normal person. 

Time, we say, goes on. quickly when we are 
pleased or excited, and slowdy AAdien we are 
bored. Then we are able to draw a distinction 
between psychological time which is qualitative 
and is measured by our sensations and the clock- 
time which is quantitative and is used in physical 
science. In actual life time is filled AAuth quali- 
tative AJ-alues. lines of Scott express this fact 
very well : — 

“One crowded hour of glorious life 
Is worth an age without a name.” 

Time and space are inter-connected. We do 
not perceive points of space or instants of time — 
W'e perceive point-instants or events. One 
may say that the top of the Muir College Tower, 
(Aliahabad), Avhich we perceive is a definite 
point of space. It may be definite with respect 
to a set of axes, say, in Allahabad Station, but 
these axes are moving with the earth which is 
moving round the Sun which is itself in motion 
with respect to the so-called fixed stars and so on. 
So we cannot determine the height of the top 
of the tower without bringing in time. An 
event has both a place and a time and is nob 
completely specified unless its place and its 
time are .stated. A historian has, perhaps un- 
consciously, got tills notion when he says “Battle 
of Plassey, 1757”. Here he is specifying an event 
completely for he indicates the place (Plassey) 
and the time (1757). Similarly, he says 
“Battle of Waterloo, 1815”. 

We have no knowledge w^hat is the same place 
at two different times nor can we find out what 
is the same time at two difierent places. There 
cannot be any absolute simultaneity of time 
or space. We can imagine that on a still day 
we have two soundless motor boats, side by side 
just in the middle of a stroAgbt canal. Although 
the two boats happen to be side by side at a 
given moment, one is supposed to be at rest 
and the other is moving rapidly. Now at the 
same instant shrill whistles are blown at each 
end of the canal. The observer on the stationary 
boat hears the whistles simultaneously whereas 
the observer on the other boat hears that whistle 
first towards which he is moving. So we conclude 


* Summary of Extra-mural lecture, Alla/iabad University. 
By Prof. A. C. Eanerji, I.E.S., M.A. (Cantab.), M.Sc. 
(Cal.), F.R.A.S. (Lend.), F.N.L, Allahabad, "Dec. 1935. 


simultaneity of sounds depends on the velocity 
of the observer. 

From the IMichelson-Morley Experiment, two 
conclusions are possible, either the earth is at 
rest or the measure velocity of light is inde- 
pendent of the velocity of the man who measures 
it. The second possibility is a novel one and 
is contrary to old NGAAdonian conceptions of 
absolute rest and absolute measurement of 
length. Astronomers show by very powerful 
OAudence that the earth is not at rcso, so we are 
left Avith the second alternative, howeA^er 
strange it may appear. In Adveiiticres (>f 
Sherlock Holmes, Holmes in explaining his 
method of getting at the truth to his friend 
Wa.tson says, “It is an old maxim of mine that 
when you have excluded the impossible, wdiat- 
evor remains, biowever imnrobable, must be the 
truth.” 

We are then compelled to discard onr notioMs 
of absolute rest and motion. Objects v/hich 
appeared independent of the observer are noAA" 
seen to be subjective taking a form and content 
determined by their relation to him. They can- 
not have the independent and separate property 
of being large or small, quick or slow, heaAjy or 
light. If time and space of an eA^ent are measured 
separately these separate measurements wdll 
differ Avith different obseiwers. But the simple 
combination of them in the form (square of space 
measurement) — (square of time measurement) 
both being expressed in certain defined units, 
is found to be the same for all observers. Sup- 
pose an aviator traA^-els wdth uniform speed in 
an aeroplane from Allahabad to C'alcutta, and 
measures the distance bet-Aveen the Iavo places 
and times the journey by his watch. Suppose 
also that an observer gets on the top of a A^ery 
high tow^er from which he is able to see both 
Allahabad and Calcutta, and he measures the 
distance between these places and the time 
occupied by the journey. We shall find that 
separate measurements of both time and space 
will differ — although imperceptibly — and A\"e 
suppose also that instruments are so delicate that 
these differences can be observed. But if 
each of the observers subtracts the square of 
the time measurement from the square of space 
measurement the results would be identical. 
So if we square the distance from Plassey to 
Waterloo and subtract this quantity from the 
square of the time interval between the years 
1757 and 1815, the result will he the same 
whether the observer is on the Moon or Jupiter 
or on a possible planet of Star Antares. 

Nature is a continually renewed body of eA^ents 
in a four dimensional continuum in which both 
space and time are inter-connected. The name 
Relativity given to the new theory embodying 
the ahoA^e notion is rather a misnomer. It is 
true that space and time are relatiA'e, but there 
is also an absolute quantity — the event. This 
is the principle of “ Unique Absolutism”. It 
ra-ther exalts the “Absolute” and dethrones 
“Relative”. BA^ent AA^as so long relatiA^e as it 
depended separately on space and time. It is 
now absolute. 
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Mathematicians Jiavo iiostulated tliat tlirce 
kinds of space may be possible — rt?., Enclidean, 
hyperbolic a,nd spherical (Riemann). Propo- 
sitions in hyxiorbolic geometry or Riemannian 
geometry can be translated into analogous 
propositions in Euclidean space. So if there 
be no inconsistency in Euclidean geometry, 
there \rill not be any inconsistency in the otlier 
geometries. This is what is called by Poincare 
as “the dictionary method of proof”. A 
simple analogy between PTench and English 
may make the point clear. Any idea capable 
of being expressed , in English can equally be 
well expressed in PYench — we cannot say one 
language is more perfect than the other. Simi- 
larly, we cannot say that Euclidean geometry 
is more perfect than the Riemannian geometry. 
Each is self-consistent and is found to be within 
limits of our empirical observations, but when 
we have to explain astronomical phenomena we 
find that Riemannian geometry suits us better. 
In accordance with Einstein’s theory of Rela- 
tivity. matter is responsible for curvature of 
space dimensions. Space if there be matter 
inside it bends round until it closes up. 

Initially gravitation balanced repulsion, but 
it was an unstable condition. A slight dis- 
turbance must have caused the original space 
(containing matter) or the universe to contract 
or expand. Eddington and Lemaitre main- 
tain that the universe is expanding. The spec- 
trum of a star or a nebula has got a number of 
dark lines wliich are found to be shifted from 


their proper positions when compared wilt 
light from terrestrial sources. In most of the 
nebuhe the shift is towards the red end of the 
spectrum and the ligfit emitted by a nebula 
when it reaches the earth lias larger wave- 
length and smaller pitch tha.n the normal. It is 
a matter of common observation that the sound 
emitted by a motor car liorn becomes lower in 
pitch when it is receding from iis than when it 
is coming towards us. So it is a possible ex- 
planation that the nebuke are receding from us. 
It is also found that the velocity of recession of 
a nebula is proportional to its distance from us. 
So we may have been originally bounded in a 
nutshell, but as the universe is steadily in- 
creasing we may rightly think that we are 
gradually conquering infinite space. 

Otlier explanations may be possible for the 
shift of spectral lines, some of these theoilos are 
more novel and more grotes([ue than the theory 
of expanding universe. We are not really in 
a position as yet to know' the exact truth. 

An astrophysici.st can verily be compared to a 
blind man seeking for’ a black cat in a dark room 
that is not there. The present position of a 
scientist may be summed up as follows : — 

“Nature and Nature’s kws lay hid in niglit 
God said, ‘Let Newton be’ and all was liglit 
But not for long. The devil howling ‘IIo’! 
I.et Einstein be, restored the status cjia, 
For how long ? the sceptic smiling ask 
No answer comes, Nature puts on her mask.” 


Chemistry in Modern Warfare.* 

By Sir Martin Forster, f.r.s. 


^HERE are .so few fundamental phases of 
tw entieth century war into which chemistry 
does not enter, that it is unhappily permissible 
to define modern warfare as chemistry applied 
to the destruction of life and property. The 
principal factors in such w'arfare, other than the 
human beings who use them and are destroyed 
by them, are propellents, high explosives, deto- 
jtators, poison gases, screening .smokes, toxic 
smokes, incendiaries and gas masks. 

A successful propellent must produce a rela- 
tively Largo volume of gas in an orderly and pro- 
gi‘essive manner, this purpose, being best fulfilled 
by cordite wLich began to supersede gun-powder 
nearly fifty years ago. Cordite is a tough, 
amoriihous, w'axy solid produced by compounding 
the trinitrates of cellulose and glycerol (hctlor 
known as gun-cotton and nitro-glycerine 
respectively) with vaseline, acetone also being 
used to facilitate incorporation. Gun-cotton 
being a trinitric ester of cellulose is a chemical 
step-sister of artificial silk in one of its forms, 
namely, acetylcellulose. 

The most commonly used high explo.sives are 
picric acid (formerly called lyddite) and 
trinitrotoluene, familiarly known as T.N.T., 
the former is obtained from phenol (carbolic acid) 
bj" nitration, and as the quantity of carbolic acid 


* Summary of a lecture delivered on 10th January 1936 
in Bangalore (University Extension Lecture, University of 
Mysore). 


obtainable from the purification of ilium in a Ling 
gas was inadequate when the Great War began, 
phenol came to be manufactured in large amounts 
from benzene. T.N.T. is obtained by the same 
process (nitration) applied to toluene, a new 
source of which was found in Borneo x>etroleum. 
Both picric acid and T.N.T. are yellow solids ; 
they are melted and poured into the shells where 
they are detemated by mercury fulminate. 

The. sudden demand for cordite, picric acid 
and T.N.T. caused by the outbreak of the 
Great Vfar led to a coiTesponding demand for 
nitric acid, and a far-reaching consequence, 
immeasurably important because it unhappily 
lengthened hostilities by tw^’o or three year's, was 
the manufacture of nitric acid from air nitrogen 
by the German chemists. Before the War, the 
principal source of nitric acid w'as Chile saltpetre, 
and when the naval blockade deprived Germany 
of this material it was found that the accumu- 
lated stock in that country w^ould he consumed 
before the close of 1915. Furtlier attack on the 
allies must then have ceased. Confronted 
by this quandary, German chemical resource 
displayed itself in dauntless measure. Already 
there were known several ways by which inert 
atmospheric nitrogen could be hxed, the princi- 
pal ones being tlie avc process of Birkeland and 
Eyde, and the catalytic process ‘of Haber. The 
former required unlimited electric power in which 
Germany was deficient, so the Haber process by 
which nitrogen is combined wdth hydrogen to 
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form ammonias came to be a,dopted. Osfcw«ald 
had shown ]iow ammonia may be catal ytically 
oxidised to nitric acid, so by linking the Haber 
and Ostwald Germamy provided hor- 

seJf with the vast quantities of nitric acid 
required for continuing the war. 

CV)ming now to the so-called poison gase.s, 
it will be appropriate briefly to comment on the 
history and ethics of gas-warfare. In the first 
place it will have been observed that it is erro- 
neous to imagine that the term cliemical w^arfare 
applies only to gas-W'arfare. All modern warfare 
is chemical waitare and gas-warfare is only one 
aspect of it. Moreover, the idea at least and to 
some extent the practice of gas-warfare is by 
no means new. The Spartans, earlier than 400 
B.O., used sulpliur dioxide, and similar use 
of poisonous gases was made in the Middle. Ages. 
During the Crimean War (1858-56) it was pro- 
posed to use sulpliur dioxide against the Russians, 
but the British Government of the period re- 
jected tliat plan on the ground of humanity. 
At the Hague Congress of 1907 it was expressly 
forbidden to use poisons or poisonous Aveapons 
in war. 

It was therefore a complete and overwhelming 
surprise when, on April 22nd, 1915, the Germans 
launched their first gas attacks using chlorine 
projected from pressure-cylinders containing the 
liquefied gas. It occurred on tlie north-west 
part of the A'pres salient, and the effect was 
disastrous. A breach, both deep and v/ide, was 
made in the Allied line, aud had the Germans 
been ready to follo-w up their advantage the 
1 ‘esult miglit have had a rapid and permanent 
effect on the course of the M’ar : but happily 
fliey surprised themselves as well as the Allies, 
and the only permanent effect was adoption 
of reprisals. In May 1915, it was decided to 
organise a gas service which became effective 
in September and until the Armistice in Novem- 
ber 1918 gas-warfare became an increasingly 
important branch of the conflict. 

Chlorine was the most readily available of the 
poison gases, the pre-War manufacture being 
enormous owing to its use in the manufacture 
of bleaching powder. Moreover, it is the 
foundation material of other poison gases, of 
lachrymators and sternutators, while conversely 
it Avas used for sterilising the drinking-water 
required by the armies. Following chlorine 
there came in December 1915, phosgene, a com- 
[jound of chlorine with carbon monoxide. 
Phosgene is much more toxic than chlorine, and 
being chemically less reactive, protection from it 
is more difficult. Fortunately the British were 
informed beforehand of its intended use, and 
were therefore ready Avith hexamethylene- 
tetramine in the masks. 

^Tustard gas (dichloroethyl sulphide) was first 
used in the War by the Germans at Ypres in 
July 1917. By this time wave-attacks had 
been largely superseded by shells containing the 
noxioAis materials, this being AAudcly distributed 
AA’hen the -shells burst. Consequently and in 
Anew of its Ioav vapour pressure mustard gas- 
attacks Avere always made by shell. The first 
Avas another surprise, causing twenty thousand 
casualties in six weeks, the physiological action 
being* disastrous and jDeculiar. As in tlie case 
of poisoning by pliosgene, there is a latent period 
before any effects are noticed, the most character- 


istic of these being the vesicant, or skin-bli.stering 
action, which occurs from four to twelve hours 
after exposure to the vapour or splashes. This 
action is much more intense when the skin is 
Avet than on dry skin ; consequently the effects 
on the eyes and lungs are frightful, besides being 
toxic. It lingers for two or tliroe days in the 
AA-armest weather ; AAdiile in cold, damp Aveather 
it is dangerous for a week or ten days. It is 
only sloAvly destroyed, in the earth, so that 
digging round shell-holes remains dangerous 
for months. 

Besides the foregoing, tliere Avere used as 
poison-gases chloropicrin and diphenylchloro- 
arsine (sneezing-gas), but the deadly Lewisite 
AA'as elaborated only as the M"ar closed, and was 
never used on the battle-front. I.achrymators, 
that cause involuntary AA*eeping which leads to 
temporary disablement, AA*ere usually bromine 
compounds, e.y., bromoacetone, benzyl bromide 
and bromobenzyl cyanide. W’ith improA^od 
efficiency of gas-masks these diminished in 
importance being useful chiefly against unpro- 
tected troops. 

Screening-smokes haA*e grea.t practical Amlue 
and are produced by burning phosphorus or by 
launcliing into moi.st air the A^apoiirs of tetra- 
chlorides of tin, silicon, or titanium, all of which 
are thus converted into the liydrated metallic 
oxides. L.atterly came Berger Mixture (con- 
taining zinc, carbon tetrachloride, sodium 
chlorate, ammonium chloride and magnesium 
carbonate), used in the smoke box and smoke 
candles. Toxic smokes are screening-smokes 
which carry a poison -gas, diphenylchloroarsine 
for instance. A.nother type of smoke is used for 
signalling, <and depends on volatilisation of orgamc 
dyestuffs, e.r/., chiysoidine, auramine and indigo. 
Incendiary bombs depend principally on tliermite 
(aluminium and oxide of iron), but as its action is 
confined to a small area and being rapid, cpiickly 
disperses the heat-energy, thermite is used in 
conjunction with so-called solidified oil, i,e., 
petroleum absorbed by soap. 

Measures taken for defence against gas 
revealed ingenuity and resource corresponding to 
the demands made by complications in gas- 
warfare, and led finally to the box-respirator, 
Avhose essential media, nical features are : (1) an 
enclosed face-piece protecting the eyes a,nd skin, 
(2) a flexible hose connecting this AAith a canister 
of absorbents, (3) an exhalation vaU’^e, and 
(4) an efficient packing of chemical absorbents in 
the cani.ster. The requirements of an efficient 
absorbent are: (1) Absorptive actWity, i.e., a 
very high rate of absorption, (2) AbsorptiA^e 
capacity, i.e., tlie material must hold large 
gas-Amlumes per unit weigh !;■, (8) Versa tilit-y, Le.^ 
protection against any kind of toxic gas, (4) 
Mechanical strength to resist conditions of 
transport and fielduise, (5) Chemical stability, 
i.e., escape from deterioration with time, and 
(6) I.ow breathing-resistance, importance of 
which may be realised from the fact that a normal 
man when exercising violently, inhales about 
60 litres of air -per minute. The absorbents best 
qualified to meet tlieso requirements are acti- 
vated charcoal made from cocoanut-shells, and 
soda-lime witli a small proportion of sodium 
permanganate . 

Having now surA^eyed some applications of 
chemistry to modem warfare, some remarks 
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may be offered on the non-te clinical aspect of 
these applications. In the first place, you will 
have seen that the popular use of the term 
“ chemical- warfare ” in connection only with 
poison-gas is erronecjus : all modern warfare is 
chemical warfare and superiority is determined 
by capacity to manufacture and skilfully to 
apply chemical materials. In the second place, 
it is erroneous to regard gas-attacks as more 
inhumane than destruction with explosives or 
bayonets ; probably this misconception is owing 
to the frightful results of such attacks on, un- 
prepared troops. After the first surprise and 
consequent elaboration of protective measures 
gas-afctacks v/ere fa.r less destructive than bullets 
and explosives. This appears very clearly from 
the official casualty-lists of the American troops, 
who, coming late into the War, were fully pre- 
pared a.gainst gas. In round figures, 25 per cent, 
of all casualties from bullets and explosives 
resulted in death, while of tliose wounded by gas 
only 2 per cent. died. It is thus fallacious to 
blame Science for having made War, more in- 
humane. War is the most brutally inlmmane 
agency imaginable and introduction of scientific 
methods only implies that the power commanding 


superior inventiveness must ultimately prevail. 
The famous American naval expert,* Admiral 
Mahan, who wrote a masteidy and arresting book 
entitled “The Influence of Sea-Power upon 
History” was an American delegate at tlie 
ITa-gaie Conference of 1890, wdien several of tlio 
more prominent nations of Europe and Asia, 
including Germany, pledged themselves not to 
use projectile whose only object is to liberate 
suffocating or poisonous gases. The United 
States nevei* signed the declaration, and Acliniial 
Mahan stated his position in these words : 

“The reproach of cruelty and perfidy addressi'd 
against these supposed shells was equally uttered 
previously against fire-arms and torpedoes, al- 
though both are now employed without scruple. It 
is illogical and not demonstrably humane to be 
tender about asphyxiating men with gas. when 
all are prepared to admitrthat it is allowable to 
blow the bottom out of an ironclad at midniglit, 
throwing four or five hundred men. into the sea 
to be choked by water, with scarcely the remotest 
chance to escape.” 

The subject needs clear thinking. To me, the 
criminal aspect of poison-gas lies in breaking tlie 
agreement not to use it. 


The Place of India in Pre-History. 


^HOITGH absolute dating in time is impos- 
sible in pre-history a geological chronologj’ 
can he constructed, and at the time when man 
appeared, glacial deposits were being formed in 
the north, wdiile in the tropics corresponding 
climatological changes have resulted in deposits 
the relation of which to those further north is 
now being investigated. 

The evolution of man’s brain from lower to 
higher levels is reflected in the degree of perfec- 
tion achieved in the tools he used and, as different 
types of tools form a sequence agreeing with the 
sequence of geological strata, they afford the best 
available evidence of the course of human evo- 
lution during the early Ice Age, human fossils 
being frag-mentary and very rare. 

In Europe the most primitive tools are called 
Eoliths or “dawn stones”. From these tools, 
which are so crude as to be scarcely recognisable 
as such except to a trained eye, the sequence 
passes through successive stages of finer and finer 
workmanship in the x^rocess of flaking by which 
they were made, to more useful artifacts upto 
those of the ISTeolitliic Age of polished stone which 
in its turn passed into the metal era. Each stage 
— Chellean, Acheulean. Moiistorian, etc. — is named 
after a type station in Europe, and such cultural 
stages are well defined and easily recogmisable. 
But the evolution was not smooth^ for in Europe 
two civilisations are found to have alternated, 
fluctuated and finally merged as the peoples 
respectively advanced and dominated or "fell 
behind, till at last they were assimilated the one 
into the other. The first of these groups is called 
the Core Tool People since they generally used as 
implements stone cores shaped by the striking 
off flakes. The second is called the Flake Tool 
People, since they used as implements flakes 
struck off from a core — a difference in method 
of manufacture involving a fundamental difference 
in psychology. It seems likely that the Flake 


peoples of Europe w^ere invaders from Asia and 
the Core peox'>les from Africa. The ly.Ioiisterians 
were probably a mixture of the two, though there 
were later invasions from Asia during Tapper 
Palaeolithic «ond Neolithic times. 

A somewhat similar history can be traced in 
Africa. But there the core technique was defi- 
nitely dominant while the flake technique did not 
gain much hold except in the north, where .\siatic 
influence would be more readily felt. In China, 
on the other hand, all cultures so far studied 
are flake cultures, the earliest being rather 
Mousteroid in form but of a coarser type, though 
lately a core-pehble culture similar to that found 
in North India has been req^orted. 

The special importance of India for the proper 
interx)retation of the facts of pre-history lies in 
her position in the geographical centre for Europe, 
Africa, China and Java, as well as in tlie many 
artifacts known to occur tliere and in the Primate 
remains of the Siwalik deposits which give 
grounds for hope that liumanid remains may 
eventually he found there also, especially in view 
of the hypothesis put forward by physical anthro- 
pologists that the strenuous climatic conditions 
resulting from the uplift of the Himalayas were 
deciding factors in human evolution. 

Research in India is also needed to throw light 
upon the origin of the Asiatic invasions of Eurojie 
in Aurignacian and Neolithic times, for it is in 
India that the earliest proto-Neolithic tools of 
Asia seem to occur ; while the apparent absence 
of true Asiatic flake cultures from India also calls 
for further investigation. Though Asia may open 
the door to a true concept of tlie pre-history of 
man, India iiolds its key. 


*A brief summaiy^ of the lecture delivered b<v Mr. 
T. T. Paterson of the Yale- Cambridge India Experfition, 
on Thursday, November 28, under the au«pice.< of the 
Archaeological Society of South Irdia, Madras. 
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Science 

Neiv Year Hoiours. — The names of the follow- 
ing men of science are included in the list of the 
recipients of the New Year Honours : — 

Knight Bachelor : Mr. B. C. Burt, Officiating 
Chairman of the Imperial Council of Agri- 
cultural Research. 

O. B. E. : Dr. 8. S. Bhatnagar, Director of 
tJie University Cliemical Laboratories, Punjab 
University. 

C. T, E. : f)r. 0. C. Inglis, Superintending 
Engineer, Deccan, Bombay ; Mr. R. S. 
Allan, Director of Agriculture, U. P. 

Sardar Bahadur : Rai Saheb Subedar Mula 
Singh, I.O.D., i.M.D., First Asst, to the Director 
of Nutritional Research, I.R.F.A,, Coonoor. 

Khan Bahadur : Mian Muhammad Afzal 
Plusain, Principal, Punjab Agricultural Col- 
lege, Ly allpur. 

Rat Bahadur : Babu Saliarda Kanta Ganguli, 
Professor of Mathematics, Ravenshaw College, 
Cuttack ; Rai Sahib Kumarnath Bagchi, 
Chemical Analyst to the Government of 
Bihar and Orissa, Public Health Department, 
Patna. 

Rao Bahadur : Mr. S. Sundara Raman, 
Government Mycologist, Coimbatore ; Mr. 
Vinayak Atmarani Tamhane, Officiating 
Chief Agricultural Officer in Sind ; Rao 
Sahib Y. Ramachandra Rao, Locust Re- 
search Entomologist, Imperial Council of 
Agricultural Research. 

t- 'Ai 

Asscwiefie Coins. — At the ordinary meeting of 
the Asiatic Society of Bengal, held on Monday, 
0th January, Mr. H. E. Stapleton presented a 
i^aper entitled “ The Countess Amherst Collection 
of Assamese Coins”. — “In July 1934, Sotheby 
and Co., London, advertised for sale, among other 
lots, a collection of 12 Gold and 72 Silver coins 
which were listed as ‘the Countess Amherst 
Collection of Assamese Coins’. A. Ms. description 
of these coins by Dr. Horace Hayman Wilson, 
Secreta.ry of tlie Asiatic Society of Bengal from 
1811-1883, was included in the lob, from which 
it appeared that this collection was probably 
made shortly after the first Burmese War of 1824-0 
at the instance of the then Governor-General, 
Lord Amherst, who was created Earl Amherst 
of Arakan after the conclusion of the War. It 
seems likely, from Dr. Wilson’s note of 1828, that 
the agent employed by Ijord Amherst was Oapt. 
Neufville, Intelligence Officer during the War, 
and, later, Commandant of the Assam Light 
Infantry. ” 

Mr. Stapleton was able to purchase the collec- 
oion on behalf of the Government of Assam. 
Examination showed that it included at least 
10 gold and 38 silver Assamese coins that were 
new to the Provincial Cabinet at Shillong. The 
coins which have been figured in the plates accom- 
panying the paper are : Half and Quarter rupees 
of Siva Simha and Queen Amhika; 4-rapee of 
Rajeshvara in Nagri script; two rupees of Gauri- 
natha with curious dates; i -rupee of Bharatha; 
Mohur of Brajanatha of 1740 Sakd;,SiJid finally, 
a J-mpee of Jogeshvara of 1740 'Sakd. These 
coins have not been previously described. 

:|c :|e 

Discovery of the complete skull of a primitive 
carnivore, a flesh-eating mammal about the size 


Notes. 

of a cat, which lived in the lower Paleocene Epoch 
about ninety million years ago, has been 
announced by Dr. Glenn 1 j. Jepsen of Princeton 
University. The skull was found by the 1934 
Scott Fund Expedition, of which Dr. Jepsen was 
the Chief Director, in the Big Horn .Basin of 
Wyoming about 25 mile.s north-west of Cody. 
With the exception of specimens uncovered by 
the 1935 expedition, which have nob as yet been 
studied, it is believed that this is the only complete 
skull of the earliest known primate, the order to 
which monkeys, apes and man belong. — {Science, 
Nov. 22, 1935, Supp. 8.) 

51: :!: 

South Indian Brojizes at South Kensinc/ton . — 
It is announced that, by a bequest of the late Lord 
Arnpthill, former Governor of Madras, the 
Victoria and Albert Museum, South Kensington, 
has recently acquired five bronzes of the members 
of the Hindu Pantheon, which are botli of high 
artistic merit and of interest for their religious 
significance. The most important of these is a 
figure of Siva, the Cosmic Dancer, which sym- 
bolises God as both performer and audience in 
the universe as liis stage. The figure bea<rs all 
the marks that are usually attributed to Siva 
by the Hindus. TJiese figures were found buried 
near a temple in the Tirmevelly District of the 
Madras Presidency. They wei*e made by the 
cire perdue process ; and from their stylistic affi- 
nities, it is concluded that tliey belong "to the late 
tenth or early eleventh century of our era. A 
number of other objects of great Interest illus- 
trative of Brahmanical and Buddhist beliefs have 
been bequeatlied to the Museum bv I^ord Ampthill. 
—{Nature, 1935, 136 , 946.) 

* * 5|C 

Study of Upper Air Circulation over India . — 
The Upper Air Section of the Meteorological 
Office, Poona, have recently published {India 
Meteorological Department, Scientific Notes, 1935, 
6 , 66-) wind frequencies at 4, 8, 8 and 10 km., 
prepared out of all available data of morning pilot 
balloon ascents up to the end of 1931. Tlie data 
will be of lielp to investigators of the upper atmos- 
plieres and will also meet special aviation 
requirements such as occurred during the Mount 
Everest flight in 1933, and the England-Australia 
Air Race in 1934. It is practically certain that 
progress in aeronautics will, at no distant 
date, demand from meteorologists information 
about upper winds above 3 km.s. even for routine 
flight. s. 

of the Building Besearch Board for 
the year 1934. (His Majesty’s Stationery Office. 
Price 3.9. fid.) — There can bo but few problems 
connected with building that are not at one 
time or another the subject of scientific investi- 
gation at the Building Research Station. fiTie 
Annual Reports on the Station’s activities 
therefore are invaluable records for those actively 
concerned vdth building, whether as architects, 
engineers, building contractors, manufacturers 
of materials, etc. 

The Station receives a large number of enquiries 
regarding practical problems annually and an 
important feature of the reports is a section 
reviewing the enquiries dealt with daring the year. 
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The histUuie of Emjineecs (Indki ), — Tlic lObli 
Annual General Meeting of the Institute of 
Engineers (India) was lield in Madras on January 
7-8, 19J(5, wit h Rao Bahadur B. P. Vann a, the 
President in the Chair. Lt.-Col. (Hon. Col.) 
F. 0. Temple, c.i.E., v.o., was elected President 
for the current year. 

In the course of his Presidential Address, Col, 
E. 0. Temple dwelt on the Teaching of Mathe- 
matics ; he said “the teaching of applied mathe- 
matics in the form of Mechanics, Dynamics, 
Statics and Hydraulics and Hydro -Dynamics 
should all be based on practical illustration, 
because it is supremely important tliab the 
Engineer should instinctively and almost sub- 
consciously apply his knowledge to what he sees 
in front of liira or will see when he has carried 
out into reality whatever he is designing.” 

A number of important papers were read on 
January S, and there was the annual dinner 
when H. E. I.ord Erskine along with other 
delegates, officials and representatives of trade 
and commerce were present. 

Hi 

Economic Conference.— The Nineteenbli Session 
of the Indian Economic Conference was held 
at Dacca on January 2, 193f), under the 

presidentship of Mr. Manohar Lai, M.A.. 
Bar-at-I.aw. In the course of his address, he 
dwelt upon the present day w’orid economic 
problems and the various remedies to solve them 
suggested by different economists. Referring 
to" the problems of Indian Economy, he laid 
stress on the increasing dependence of India on 
agriculture and her poor industrial development, 
which constitutes a grave and fundamental 
problem, and the inadequacy of Gos^ernment 
support to the people. Speaking on the poimla- 
tion problem, he cited Japan as an example for 
India, who by building up her trade and industry 
effectively soh^ed her population problem. He 
emphasized the necessity of perfect business 
organisation and stringent pursuit of sound 
finance in our trade and industrial policy for 
building up a sound economy for India. Finally, 
he sounded a w^arnlng note on the fast approaching 
fate of India mamtaining her vast population 
on her own agriculture and struggling to buy 
manufactureil goods from abroad at growing 
disadvantage. The most urgent task of the 
economist now is “to rouse the conscience of both 
the peox^le and the Government to a consciousness 
of the peril tow'acds which \ve are drifting and 
bo the necessity of straining every nerve to 
reconstruct our economic life”, by improvement 
in agriculture, voluntary restriction on the growth 
of population, and increase in industrialisation 
in full view of the situation in the West. 

5i: :l; :i; 

Roads Co igress . — Tlie Second Session of the 
Indian Roads Congress held its Council Meeting 
on January 1, 1936, at the Legislative Council 
Hall, Bangalore, to frame a report to the Congress. 
Delegates from the various Indian States, 
Provinces, Government of India and private 
Engineering firms wa^re present. Mr. K. G. 
Mitchell was President of the Conference. 

The period from 5bh to Sth January 1986 was 
fully occupied by the delegates in inspecting the 
various Engineering constructions in Bangalore, 
Mandya, the Tunnel Works at Hulikere, Ivrishna- 
rajasagar Dam, Sivasamudram and other places 
of interest near Mysore. Sir Mirza M. Ismail, 


Kt., C.I.E. , x.c.i E., Dewmn of Mysore, formally 
opened tire Congress at Sir Piittanna Clietty 
Town Hall on the 9th January at 10 a.m, Fol* 
three days, the delegates were busy with dis- 
cussions of teclmical papers and tlie Business 
Session which w\as held on the Iltli. During the 
spare hours on these days, they visited the Indian 
Institute of Science, Porcelam Factory and the 
Sandalwmod Factory. Some of the * delegates 
then proceeded to Kolar Gold Fields to inspeci: 
the mines. 

At tlie preliminary meetings were discussed 
the Reports of the Technical and Drafting 
Sub-Committees and tlie Accounts of the 
Inaugural Indian Roads Congress. 

'A- A: ‘ :!: 

The following Sectional Presidents for the 
Annual Meeting of the British Association to be 
held in Blackpool from September 9 to 16, 1936, 
under the presidency of Sir Josiah Stamp, have 
been appointed : — Mathematics and Physical 
Sciences: Prof. A. Ferguson ; Chemistry: ProL 
J. C. Philii^, F.R.s. ; Economic Science and Statis- 
tics : Dr. C. R. Pay ; Engineering : Prof. W. 
Cramp ; Agricultnre : Prof. J. Hendrick. 

V # « 

The Royal Society. — At the anniversary meet- 
ing of the Royal Society held on Saturday, 
November 30, 1935, the following officers and 
members of council were elected : — President : 
Sir William Henry Bra.gg ; Treasurer : Sir 
Henry George Lyons ; Secretaries : Sir Frank 
Edward Smith, Prof. Archibald Vivian Hill; 
Foreign Secretary : Prof. Albeit Cliarles Seward ; 
Other Memhers of the Council : Prof. Edgar 
Douglas Adrian, 'Mr. David Ijeonard Chapman, 
Prof. Arthur William Conway, Dr. William 
Henry Eccles, Prof. Arthur vStewart Eve, Prof. 
Louis Napoleon George Filon, Dr. James Gray, 
Sir Alfred Daniel Hall, Dr. Stanley IVells Kemp. 
Sir Patrick Playfair Laidlaw, Sir Gerald Ponsonby 
Ivenox-Oonyngham, Dr. Gilbert Thomas Morgan, 
Prof. Robert Robinson, Dr. Bernard Smith, 
Prof. Walter Stiles, IM;*. Wilfred Trotter. 

Sir Frederick Gowland Hopkins, President of 
the Society, then presented the following medals 
for 1935 Modal to Prof. Cb T. R. 

Wilson for his contributions to the progress of 
modern physics by his work on the use of clouds 
in advancing our knowledge of atoms and their 
properties ; A Royal Medal to Prof. C. G, Darwin 
for his researches in matliematical physics, 
esjpecially quantum -mechanics, optics and statis- 
tical mechanics ; A Royal Medal to Dr. Alfred 
Harker as the greatest British petrologist since 
that subject became a science ; Davy 'Medal to 
Prof. Arthur Harden in recognition of his dis- 
tinguished work in biochemistry and especially 
of his fundamental discoveries in the chemistry 
of alcoholic fermentation ; and the Hughes Medal 
to Dr. Clinton Joseph Davisson for Iris diseoveiw 
that electrons are diffracted like waves of light. 

4 '- 4 ; 4 

Asiatic Society of Bengal. — At the ordinary 
monthly meeting of the >Society held on the Otii 
January, the following candidates were balloted 
for .as ordinary members : (1) Lieut. -Col. Owen 
0. Pulley, (2) Dr. Owen Alfred Pt-owland Berkeley- 
Hill, (3) His Excellency the Rt. Hon’ble Sir John 
Anderson, and (I) Dr. Alfred G. Brocke, 

sjt sic s]; 

Straicsphei'e Pichires of the Earth. — During the 
recent record-breaking stratosphere flight over 
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.South Dakota by Captoin Albert Steven of the 
American Army Air CV^rps, a picture of tlie earth 
taken 14 miles above the world’s surface has 
been put forward as a new proof of the earth’s 
round ness. Still and motion pictures at 72,305 
feet ]iave been taken. The earth curvature 
picture shows a section of the horizon, 220 miles 
long, over degrees of circle, about 1/1 00th 
part of the total circumference of the earth. 
Still and motion pictures taken directly downwards 
from the stratosphere balloon, show the earth 
as a huge plain, marked with tiny chess board 
farms and fields, which details were invisible 
to the naked eye in the balloon. 

Hs ^ 

The 200 -inch glass intended for the giant 
American telescope was recently taken out of 
the mould and taken hy a special train from 
Pasadena (California) for polishing. 20 tons of 
a special kind of silicate glass has been used for 
making it, and the molten glass was 

poured into the mould just a year ago. The 
cooling process has been officially pronounced 
a success. The polishing operation is exjiected 
to take five years. Tlie new telcsco[)e will be 
twice the size of any other, and it is reckoned 
that with its aid, it will be possible to scan the 
regions, 1,200,000,000 light years away I 

;!! :i: ;i; 

Expediiion to Mount Eneresi , — The names of 
the twelve men who, with Mr. ITugh Duttledge 
as their leader, will make the fifth attempt to 
reach the summit of Mount Piverest this 
year, have been announced. Nine have 

already participated in the previous expedi- 
tions to Mount Everest and eight are expected 
to be capable of reaching high altitudes, 
up to at least 28,000 feet. The party has been, 
after a detailed and rigorous examination, 
limited to twelve to reduce the difficulties of 
porterage on the glaciers and to simplify the 
problems of control. The names of the twelve 
persons selected are : TTugh Ruttledge, F. S. 
Simdhe, E. E. Ship ton, P. Wyn Harris, E. G. H. 
Kempson, Dr. 0. B. Warren, F. H. L. Wigram, 
Lieut. .1. M. L. Gavin, Tdeut. P. R. Oliver, Major 
C. J. Morris, Dr. Noel Humphreys and Lieut. 
W. R. Smirth-Windharn. 

^ 5i: A' 

Researches conducted jointly ])y the Antarctic 
ship, "Discovery’', the British Museum of Natural 
History and the Ijondon National Institute for 
Medical Resea, rein, show that a female sex liormone, 
known as progestin, and widely used in gynaeco- 
logical practice, can be obtained as a by-product 
of the whaling industry instead of from sows 
killed in slaughter houses. The hormone, sur- 
prisingly enough, can be obtained under ordinary 
wlialing conditions and can be preserved in 
formalin for many months. Authorities in 
I.ondon believe that the hormone can be produced 
synthetically on a commercial basis. Progestin 
is produced by the corpora lutea of the ovaries. 
Besides playing a secondary sex-stimulating role, 
it prepares the uterus for reception of the fertilised 
egg preparatory to pregnancy. — {Science, 14th 
Nov. 1935. Supp. 10.) 

ils --h 

A Brief History of Self -Reciprocal Functions 
{The Journal of the Indian Mathematical Society, 
New Series, Vol. 1, No. 7).— Brij Mohan Melirotra’s 
paper serves as an explanatory introduction to the 
author’s papers on Self-Reciprocal Functions 


published in various journals. Examples of 
self-reciprocal functions occurring in the works 
uf various mathematicians are cited. An epitome 
of the results of Hardy and Titchmarsh, and of 
Bailey on the subject is then given. The paper 
concludes with a useful bibliography on the 
subject. 

Jls Ai 

I' ill aye Sanitation and the Borehole Latrine . — 
(Considerable doubt is being thrown on the 
practical utility of the Borehole latrine as a safe 
and convenient method of improving the sani- 
tation of villages in India, a method about which 
mucli was expected at one time. The Allahabad 
Farmer, Vol. 9, No. h, reports an interesting dis- 
cussion at a meeting of practical rural improve- 
ment workers on some of the aspects of this 
method. How near the water-level is a borehole 
latrine safe ? How near to a well can a latrine he 
made ? How can we arrange for the periodical 
cleaning of the hole ? The nature of the movement 
of soil moisture both laterally and vertically under- 
ground, the possibility or otherwise of bacterial 
contamination and the safety limits of distance 
for such have still to be studied and worked out 
before a satisfactory answer can be given to 
these questions, data from Egypt or the TJ. S. A. 
on these matters not being strictly applicable 
liere. The study of the movements of soli 
moisture undertaken some yeai's ago in Bangalore 
certainly indicate that there is a large lateral 
movement in addition to the vertical movement. 
Now that the matter has assumed importance 
from a sanitary point of view in addition to its 
agricultural aspect, the movement of the bacterial 
flora, if any, will have to he studied. 

:1: :!t ;!: 

Imperial fnsfiiute of A cjriculbiral Research . — It 
is learnt that Lord Linlithgow will be requested 
to perform the opening ceremony of the Imperial 
Agricultural Research Institute in its new home, 
close to New Delhi, early in November 1936. 
The. Foundation Stone was laid hy II. E. Lord 
Willingdon in February last, and the construc- 
tion was taken in liand after May. The various 
buildings for the different sections of research 
will be ready by the middle of summer. It is 
estimated that the total cost of the buildings 
amount to Rs. 36 lakhs. Tlie buildings for the 
Institute, Library, Ijaboratorv , Officers’ quarters, 
etc., occupy 300 acres and 500 acres arc reserved 
for field experiments. 

5i: 

.1 New Fertilizer . — It is reported that, after 
a series of experiments, a new fertiliser known as 
Nitrogen lime Phosphate has been introduced 
on the German market. It contains about 
16 per cent, of Nitrogen (Nitrate Nitrogen and 
Ammonia Nitrogen in the ratio of 1:1),^ about 
16 per cent, of citrate -soluble phosphoric, acid 
a.nd about 35 per cent, of lime in the form oi both 
phosphate and silicate. Due to its great solu- 
bility, the new material is stated to give good 
results botli as a top-dressing and as a sub-surface 
fertiliser. The silicates of lime wliich are present 
in it in the form of furnace slag are reputed to 
cause increase of the rigidity of the grain grown 
and to act as preventive to the growth of fungus. 

Hs * 

The Preservation of Oxidisable Products . — Highly 
protective yellow transparent cellulose films 
have been developed in the United States for 
the protection against rancidity of foodstuffs 
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and otlier organic bodies. It has been established 
by systematic exposure tests that the blue and 
invisible portions of the Solar spectrum are the 
main accelerators of rancidity, and that many 
of the coloured transparent wraps that have 
been introduced hitherto have failed in their 
purpose in that tfiey did not completely filter 
out the blue and ultra-violet radiations. The 
new product in sheeting 0.001 -inch thickness is 
claimed as being completely opaque to ultra- 
violet light while possessing a very high trans- 
parency. The utilisation of the sheeting is also 
proposed for preventing the decomposition of 
hydrogen peroxide, and for avoiding the dis- 
colouration of such products as phenol, aniline 
oil, quinine sulphate and calomel. It is also 
suggested that it can be used as a wrapping 
material for packaged flavours, perfumes and 
toilet soaps. — (The Chem. Trade Jour, and Chem. 
Engineer, 1935,97, 470.) 

'A- Ai ^ 

The Symons Gold Medal for 1930 of the Royal 
Meteorological vSociety has been awarded to Prof 
Wilhelm Schmidt, Director of the Central Insti- 
tution for Meteorology and Geodynamics, Vienna. 
This medal is awarded biennially in recognition 
of distinguished work in the field of meteorolo- 
gical science. 

si: s): 

The Perkin Medal has been awarded to Dr. 
Warren K. Lewis of the Massachussets Institute 
of Technology. The medal is awarded annually 
for outstanding work in applied chemistry. 

sj! sj: si: 

The Permanent International Committee of 
Congresses of Genetics, which was constituted at 
the Sixth International Congress of Genetics 

held at Ithaca, New York, 1932, has accepted 
the invitation of the Academy of Sciences of the 
D. S. S. R. to hold the Seventh International 

Congress in Moscow and Leningrad in 1937. At 
about the same time, the All-Union Agricultural 
Exhibition wdll be held in Moscow thus making 
the occasion unique. 

sjj jj: jJ; 

The 12th International Acetylene Congress 
will be held at Caxton Hall, Westminster in 
June 1936. H. R. H. the Prince of V/ales has 
consented to lend his name as Patron of the 
Congress. Dr. .1. Donald Pollock and Mr. P, R. 
Liversidge of the British Oxygen Company, Ltd., 
have accepted the offices of President and Vice- 
President respectively. Further information may 
be obtained from the General Secretary, 12th 
International Acetylene Congress, 639, Grand 
Buildings, Trafalgar Square, London, W. C. 2. 

It is announced in Science that the date of the 
third International Congress on Malaria has been 
postponed until the spring of 1936. .Further 
information can be had from Prof. G. Pifctaluge, 
Director of the National Institute of .TEealfii, 
Calle de Recoletos, 20, Madrid. 

t- 'Jc- 

The International Union of Geodesy and 
Geophysics will meet at the University of 
Edinburgh from September 15 to 26, 1936. 

* * * 

It is announced in Nature that the fourth 
International Congress of Cytology will be held 
in Copenhagen in 1936, probably in August. 
Further information can be had from the General 
Secretary, Nassaustrasse 17, Beiiin-Wilmersdorf. 


Tlie first International (^'ongress of Criminal 
Antliropology and Psychiatry will be held in 
Rome in April 1936. Etiology, diagnosis and 
pj'ognosis of criminality in minors; prophylaxis 
of crime in relation to penal laws; criminal biology 
and anthropology, etc., will be souie of the 
subjects to be discussed. Furtlier information 
can be obtained from the General Secretary, Prof. 
B. di Tullio, via Giulia 52, Rome. 

❖ :i: 

Recent Publications. — Scripta M atlicmatic.a Li- 
hr ary : “Poetry of Mathematics and Othei* 
Essays,” by Professor David Eugene Smitli. 
96 pages- Price 75 cents. “Mathematics and 
the Question of Cosmic Mind, with Other Essays,” 
by Professor Cassius Jackson Keyser. 128 pages. 
Price 75 cents. “Mind, the Maker : The World 
Theory of the late William Benjamin Smith.” 
Presented by Professor Cassius Jackson Koyser. 
32 pages. Price 35 cents. 

± 

It is announced that the third Internationnl 
Congress of Comparative Pathology will be held 
in Athens from April 15 to 18, 1936, under the 
presidentship of Prof. W. Bensis of Paris. 

:i: :!: 

xiNNO U NCE ME NTS . 

Third Course of Instruction in Malariology . — 
The Health Committee of the League of Nations 
is arranging for a Third Course of Instruction in 
Malariology which will commence at the King 
Edward VII College of Medicine ab Singapore on 
27th April. 

There will be tliree distinct stages to each 
course. — (1) 2 ! preliminary revision course for 4 
days from 22nd .April 1936, for candidates with 
a limited experience of the subject ; (2) Theoi'e- 
tical and laboratory studies with practical demon- 
strations lasting from 27th April to 30th May ; 
and (3) The loractical field studies commencing 
at the beginning of June, for wdiich the candidates 
will be divided into groups, one of which will 
study in Malaya, one in French Indo-China and 
probably anotlier in Java. This occupies about 
21 days by which time the students are expected 
to become familiar with, the routine of a nialario- 
logist and the actual application of anti-larval 
and other anti-malarial measures to field 
conditions. 

The League of Nations is making available a 
limited number of partial fellowships to canfli- 
dates nominated by their Governments on 
condition that their Governments bear half the 
co.st. The subscription for the theoretical and 
laboratory course will be 75 Straits dollars. Any 
further information will be supplied by the 
Director of the Eastern Bureau of the Tjeague of 
Nations, 336, River A'^alley Road, ^Singaporo. 
Applications for admissions should be addressed 
to the above address so a.s to reach Singapore 
before 29th February 1936 and as only 30 
candidates are admitted, early application would 
be advantageous. 

:i: 

Reicard of £ 5,000 for a Practicable Method of 
Eradicating Slceleton Weed. — The following taken 
from the Agricultural Gazette of Neiv South Wales, 
Australia, Vol. 46, Pt. 7, will be found interesting* 
and, let us hope, profitable to readers of Current 
Science. A reward of £ 5,000 is being offered for 
a practicable method — mechanical, cultural, 
biological or chemical — of completely eradicating 
mature and seedling plants of Skeleton Weed. 
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The oTer is subject to a number of terms and 
conditions, whicli can be obtained from tlie 
Department of Agriculture. The suitability, prac- 
ticability and efficacy of any method submitted 
and the question whether the prescribed condi- 
tions have been complied with shall be determined 
by a committee which shall be appointed by the 
Minister for Agriculture, whose decision shall be 
final. Applications for the reward will be re- 
ceived by the Minister for Agriculture, up till 
1st July 1937. 

We may add that the botanical name for what 
is called “skeleton weed” in the aboA^e is 
Chooidrilla juncea. The characters of the plant 
appear various and it is known under a number 
of specific names such as C. lacmata, C, hiiyhacea, 
C. lute.i, C, latifolia, C. viscosa, C. rigens^ and so on. 

While on this subject we may also remind 
readers tliat a similar reward awaits necirer 
home, viz., the reward promised by the Govern- 
ment of Mysore for a suitable remedy for the 
spike disease of sandal announced some twenty- 
five years ago which, so far as we know, has not 
been withdrawn nor been claimed and won by 
anyone. 

* 4 : 

We acknowledge v,dth thanks the receipt of 
the following ; — 

“Agricultural Gazette of New South Wales,” 
Vol. XLVI, Pt. 12. 

“Journal of Agricultural Research,” Vol. 51, 
No. 4. 

“Journal of Agriculture and livestock in 
India,” Vol. V, Pt. VI, November 1935. 

“Journal of the Royal Society of Arts,” 
Vol. LXXXIV, Nos. 4331-4333, 

“Indian Journal of Agricultural Science,” 
Vol. V, Pt. V, October 1935. 

“Journal of the Annamalai University,” Vol. V, 
No. 1, November 1935. 

“Biochemical Journal,” Vol. 29, No. 11, 
November 1935. 

“Tlie .Tournal of the Indian Botanical Society,” 
Vol. 15, No. 1, January 1036. 

“The Journal of tlie Institute of Brewing,” 
Vol. XTJ, No. 12, December 1935. 

“Canadian Journal of Research,” Vol. 13, 
Nos. 4 and 5. 

“Chemical Age,” Vol. 33, Nos. 856-859. 

“Berichte der Deubschen Chemischen Gesell- 
schaft,” Vol. 68, No. 12. 


“The Journal of the Indian Chemical Societv,” 
Vol. 12, No. 11, November 1935. 

“ Forschungen und Fortschritte,” Vol. 11, Nos. 
34, 35, 36. 

“Monthly Statistics of the Production of 
Certain Selected Industries of India,” July and 
August 1935. (Department of Commercial In- 
telligence and Statistics, India.) 

“The Philippine Agriculturist,” Vol. 24, 
Nos. 1 to 7. 

“Scientific American,” Vol. 153, Nos. 5 and G. 
“The Re\dew of Applied Mycology,” Vol. 14. 
Pts. 2-11. 

“Transactions of the Faraday Societv,” Vol. 
31. Pt. 12, December 1935. 

“Report No. 12 from the Fislieries and IMarine 
Biological Survey for the year ending December 

1934, ” South Africa. 

“Quarterly Bulletin of the Health Organiza- 
tion,” Vol. 4, No. 3, September 1935. (League 
of Nations, Genova.) 

“ Department of Commerce and Industries— 
Fisheries and Marine Biological Survey Division, 
South Africa, Investigational Report, ’ No. 5. 

Indian Central Cotton Committee Technological 
Laboratory, Technical Leafiet No. 5, November 

1935. — “The Influence of Method of Picking on 
the Quality of Cambodia Cotton.” 

“The Lenin Academy of Agricultural Sciences 
in U.S.S.R.,” August 1935. 

“Marriage Hvgiene,” Vol. II, No. II, No\^eniber 
1935. 

The Punjab Irrigation Research Institute— 
‘•Report for the year ending April 1935.” 
“Nature,” Vol. 136, Nos. 3447-3450. 

“The Journal of the Bombay Natural History,” 
Vol. 38, No. 2, Index and Title-page, Vol. 37, 
Nos. 3 and 4. 

“The Journal of Nutrition,” Vol. 10, No. 5. 
“Journal de Chimie Physique,” Vol. 32, No. 9. 
“The Indian Trade Journal,” Vol. CXIX, 
Nos. 1540-1541. 

Catalogues. 

“Catalogue of Books of Messrs. John H. 
Knowles on Agriculture, BotanA" and Zoology,” 
No. 22, 1935. 

“Neuere Chemische und Physikalische Werke,” 
NoA'-ember 1935. 

“Verzoichnis der Werke und Zeitschriften’ ’ 
(Akademischen Verlagsgesellschaft, M.b.H.. 
Leipzig). 


Indian Obstetric and Gynaecological Congress. 


^HE first All-India Obstetric and Gynaicologi- 
cal Congress was held at ^Tadras on tlie 2nd, 
3rd and Ith January 1 936, under the distinguished 
presidency of Dr. Ida Scudder, m.d., d.sc., 
F.A.O.s. His Excellency Lord Erskine, g.c.i.e., 
the Governer of Madras, inaugurated the session. 
Rao Bahadur Dr. A. Lakshmanaswami Mudaliar, 
M.D., F.C.O.G., Chairman of the Reception Com- 
mittee, extend^ed a A^ery hearty welcome to the 
vast and representative assemblage of delegates 
to the Congress. 

Being the first sessions of the Congress a greater 
portion of the Presidential Address naturally 
dealt with its aims. The President said “As an 
outcome of tliis Congress,” Avhich is a fruition of 
the conjoint efforts of the Bombay Obstetrical 


Society and the Obstetrical and Oyniucologioal 
Society of Madras and S. India, “research 
should' be stimulated and with tliis end in view 
Ave should encourage the vestablishment of an 
Indian Obstetrical and Gynaecological Journal 

” The President then proceeded to 

discuss methods of coping with the many-sided 
obstetric problem of the Indian villages^ a sub- 
ject which lie has pursued with ardour for over 
three decades. The large infantile and maternal 
mortality to Avliich His Excellency adverted in 
his inaugural speech, was greatly due to the 
ignorance of the lay public that needed educa- 
tion to avail of the modern methods of obste- 
trical practice. In this direction the young 
medical practitioner had a duty to perform in 
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disseminating knowledge amongst and bringing 
relief to the superstitions and suffering villagers. 
Tbore would thus arise the necessity for the 
establisliment of a central organisation with 
powers to control and., supervise all obstetric 
and gynaecological work in the country. Such 
an organisation, with the co-operation of the 
different Local Bodies, would alone lead to rural 
upliftment in maternity and child- welfare. 

In the welcome address, delivered earlier by 
the Chairman of the Reception Committee 
greater empliasis was, however, laid on the need 
for reseiirch in our country in obstetrical and 
allied problems. And, as for the means to carry 
on such researcli, {ho Chairman remarked, “May 
we not hope tliat an appeal from this Congress 
and through Your Excellency to the generous 
public will not fail to evoke a sympatlmtic 
response ? May we not also hope that various 
administrations in British India and Indian 
India will co-op erato in a spirit of healthy rivalry 
to organise and. support all such laudable enter- 
prise ? ” 

About fifteen papers pertaining to obstetrics 
and gynaecology were read and discussed during 
the session. Of these, the papers read on the 
last day were particularly interesting devoted, as 
tiiey were, mostly to problems of post and anti- 
natal care, causes and prevention of infantile 
mortality, and of child-welfare in general. 
There wore two debates, one on “PeHic Dis- 
proportions” and the other on “Displacements 
of the uterus”. Mrs. Margaret Sanger gave an 
evening lecture on “Contraception”. 

A notew^ortby feature of this Congress was an 
exliibition, displaying medical and surgical goods 
used in obstetrical and gwmaecological practice, 
infant foods and milk products, patent medicines 
and drugs. 


A tea and a dinner and visits to the different 
hospitals of Madras formed the social functions 
of the Congress. 

At the business sessions of the All-India 
Obstetric and Gynaecological Congress, it was 
resolved that the Congress should "be a biennial 
one, and at the invitation of the Bombay Obste- 
tric Society, the next session is proposed to be 
held in Bombay in December 1937. It was also 
resolved that provincial Obstetric and Gymeco- 
logical societies should be formed in Bengal, and 
if provincial organisations ’were not possible, 
two or three Provinces may possibly join 
together and form a central association, as the 
Norlliern India Obstetric and Gynaecological 
Association, or the Central India Association. 
The States of Mysore, Hyderabad, Travancore, 
Cochin and Pudukottah, it was felt, should be 
included in the Obstetric Association of 
Southern India. 

The question of the publication of a Journal 
in Obstetrics and Gyna'cology was deferred 
consideration till the formation of provincial 
societies was complete. 

At the next Congress, tw’o subjects were in- 
cluded on which a symposium should he prepared 
and discussion held, viz., 

(1) Toxaemias of pregnancy, 

(2) Carcinoma of the cervix uteri. 

A resolution was also passed urging that the 
Indian Medical Council should lay do’svn a 
standard of training in Midwifery for medical 
students, ’^vhicli should be not less than 6 months 
of hospital training and the personal conduct 
of 20 cases of labour. 


M. SmNIVASAN. 


Indian Institute o£ Science — Quinquennial Reviewing Committee. 


^HE Personnel of tlie Committee lias 
^ been announced : — 

Chairman : 

Sir James Colquhoun Irvine, c.b.e., 

D.SC., F.R.S. 

Members : 

Dr. Arthur Henderson Mackenzie, M.A., 
n.Litt., C.S.I., C.I.E. ; 

Dr. S. S. Bhatnagar, d.sc., o.b.e. 

Secretary : 

Mr. F. F. C. Edmunds, M.A., b.sc. 

Sir James Irvine who is 58 years old, is 
the Vice-Chancellor and Principal of the 
St. Andrews University since 1921. He was 
formerly Professor of Chemistry and Dean 
of the Faculty of Science in that University ; 
he served on the Advisory Council of the 
Department of Scientific and Industrial 
Eesearcli, was lately Vice-President of the 
Eoyal Society of Edinburgh and is still 
Chairman of the Forest Products Eesearch 
Board. 

Dr, Arthur Henderson Mackenzie, born 


February 1880, is the Pro-Vice-Ciiancellor 
of the Osmania University. He was Princi- 
pal, Government Training College, Allahabad 
1908-1919 and Chief Inspector of Vernacular 
Education, 1919-1921. He was appointed 
Director of Public Instruction, U.P., 1925- 
1935. He was also a Member of the Legis- 
lative Council, U.P., 1922-34, and the 
officiating Education Commissioner with the 
Government of India, 1930-31. 

Dr. S. S. Bhatnagar who was recently 
honoured with the title of O.B.E. , is the 
University Professor of Physical Chemistry 
and Director of Chemical Laboratories, 
University of Punjab. He is well known for 
liis researches on Magneto-Chemistry, and is 
the author of a standard work ^ Physical 
Principles and Applications of Magneto- 
Chemistry* (Macmillan & Co., London, 1935). 

Mr. F. F. C. Edmunds, Inspector of 
Schools, Coorg and Bangalore, was the 
Secretary of the last Eeviewing Committee 
constituted in 1930, 
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Academies and Societies. 


Indian Academy of Sciences : 

December 1935. SECTION A.— Max Born : 
The Mysterious Number 137. — Esing electronic 
units all laws ol: atomic physics become dimension- 
less equations with .i^umerical coefficients. Those 
coefficients are not all jniroly mathematical 
numbers, but amongst them appears the Sommer- 

feld fine structure constant a ( = whose reci- 
procal is 137. This high value of ^ is the decisive 

factor for the order of magnitudes of all physical 
phenomena, when reduced to electronic units. 
Inder Chowla xVinoyradoiN s Solution ofWaring\s 
Prohlem. Hypothesis K of Hardy and TAttle?vood. 

B. Sanjiva .Rag and K. S. Subramaniam 
OccurreMce of Furan Derivatives in V olatile Oils. II. 
a-Clausenan and Di-a-Clavsenan. — The consti- 
tution of the clausenans have been further wwhed 
up. fl.ATE) A. N. Meldrum and a. vS. Datar : 
Reduction of the — CHOH.OCI3 Group. — The redac- 
tion products were found to contain the group 
CHo. CKCI2. P. V. Sukhatme : A Contrihxdion to 
the “Problem of Two Samples. B, F. Ferreira and 
T. S. Wheeler :.l Study of the Benzoin Reactlon-V . 
— The effect of inliibitors on the benzoin reaction. 
The inhibiting actions of sulphur, carbon disul- 
phide, thiobenzaldehyde, iodine and quinine on 
the reaction between pure benzaldehyde and pure 
solid potassium cyanide have been studied. 

C. S. Venkateswaran : The Raman Spectra of 

Some Formates and the Constitution of Formic A cicl. 
— Both crystals and aqueous solutions have been 
studied, the lines at 2831 and 2732 giving direct 
evidence for the existence of CH group in formic 
acid. P. Nilakantan : Magnetic Anisotropy 
of Naturally Occurring Substances. — I. — Mother of 
Pearl. — The observations indicate that the c-axes 
of the aragonite crystals arc in every case noi*mal 
to the elementary lamina'. Iv. L. Bamaswamy : 
Refractive Indices and Dispersions of Volatile 
Compounds of Fluorine and Boron.— Dy comparing 
with the corresponding dielectric polarisations, 
it is found tlrat the fluorine compounds and the 
comxdex compound of Boron have appreci- 

able values of ahomic polarisations. B. G-. 
Acharya and T. S. Wheeler : Detergency of 
Soap Solutions. — The adsorption of soap by 
cotton under standard conditions may be a mea- 
sure of the detergent action of soap solutions. 
V. I. Vaidhianathan, Gurdas Baim, and E. 
McKenzie Taylor : Uplift Pressure on Weirs . — 
A Floor with a line of sheet piles. 

December 1935. SECTION B. — M. Mitra and 
K. F. Kheswalla Efject of Temperature on 
the Growth o/Fusarium vasinfectum Atk. — The in- 
fluence of temperature on the growth of Fvsarium 
vasinfectum Atkinson causing the wilt diseases 
of cotton in Western India has been studied. 
Col. I. Froilano de Mello :New Trypanosomids 
of Some Indian Birds. — Some new trypanosomes 
of the Indian birds arc recorded, M. B. Mirza 
and S. S. Naray.a.n : Strongyloides aJcbari N. Sp. 
A New Nematode Parasite from Crocidura coerulea, 
with a Note on Soyne Species of the Genus Strongy- 
loides. — A new" species ot Strongyloides tvom Croci- 
dura coerulea has been described. For the first 
time, Strongyloides is recorded as a parasite of 
reptiles, The pcgurropce of 9 . new variety of 


Strongyloides stercoralis in fox has also been noted. 
G. N. Rangaswami Ayyangar, V. Panduranga 
Rao and A. KunhtivORan Nambiar ; The 
Inheritance of Some Characters in Crosses with the 
Sorghums, Milo (md Kafir. — Data on the inheri- 
tances of a few characters from a cross bet^veen 
Blackhull TCafir {Sorghum caffrarum., .Beanv. ) 
and Dwarf Yellow Milo (Sorghum caudafum 
Sfcapf. ) are presented. A. O. JosHi and J. 
Venkateswarlu : Fmbryological Studies in the 
Lythracece II. Lagerstraemia Linn. — The structure 
and development of the ovule and embryo-sac 
in tAvo species of Larjerstrcvmia, nanicly, L. mdica 
Linn, and L. Plos-Reghioe Retz. have been 
described. C. .Bhashyakarla Rao : A New 
Species of Stichosiphon ( Stichosiphon indica Sp. 
Nov. ). — The alga found growing'as an epiphyte 
on species of Cladophora and Lynghya has been 
described as a new species of the genus Sticho- 
siphoyi Geitler, and named Stichosiphon indica 
Sp. Nov. 

FIRST ANNUAL MEETING. 

ISih, 19ih, 20th and 2lst December 1935. — THE 
FIRST ANNUAL MEETING was lield at the 
Royal Institute of Science, Bombay. Ilis Excel- 
lency the Governor of Bombay, inaugurated tlie 
meeting. The proceedings of "the meeting wT:re 
broadcast. 

Rajasabhabhushana Sir C. V. Raman, Kt., 
F.R.S., N.L., the President of the Academy, in the 
course of his address, reviewed the progress of 
the Academy since its foundation. The scienti- 
fic activities can be considered under three heads : 

(1) Meetings for discussion of research papers, 

(2) Symposia on special subjects, and (3) Publica- 
tion of Proceedings. The President referred to 
the generous personal gift by His Highness the 
Maharaja of Mysore, of ten acres of land in the 
vicinity of the Indian Institute of Science, as a 
permanent location for the Academy. The 
location is a historic spot close to one of the four 
tow"ers set up by Kempe Gow"da, a former Hindu 
ruler, as a limit for the extension of his city. 
A relief map shows this site to be the highest 
sjDot in Bangalore. 

A symposium on colloids and sectional meet- 
ings were held. Two public lectures, one on 
“The Human Eye” by Dr. B. K. Na ray ana Rao, 
and the other on “Sounds that cannot be heard” 
by Sir 0. V, Raman, were arranged. Several 
excursions were also included in the 4-day pro- 
gramme of the Session. 

The following members constitute the Council 
for the year 1936 : — 

President : Raja,sabhabhushana Sir C. V. Raman, 
Kt.. F.R.S., N.L. 

Vice-Presidents : Dr. E. P, Metcalfe ; Dr. 
Birbal Salmi ; Dr. B. K. Singh ; Dr. T. S. 
Wheeler. 

Secretaries : Prof. C. R. Narayan Rao ; 
Rao Bahadur Prof. B. Yenkatesachar. 

Treasurer : Dr. Y. Suhralimanyan. 

Members of Council : Dr. S. K. Banerji ; Major 
S. L. Bliatia ; Dr. S. S. Bhatnagar ; Dr. S. 
Chowla; Dr. R. B. Forster; Prof. K. S. 
Krishnan ; Dr. G . Mathai ; Dr. B. K. Narayana 
Rao ; Dr. Nazir Ahmed ; Dr. K. R. Rama- 
nathan ; Prof. L. Rama Rao; Dr. M. R. 
Salmi ; Dr. M. A. Sampathkumaran ; Dr, 
S, Siibba Rao ; Sir M, Visvesvaraya, 
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The Academy of Sciences, U.P. : 

Deceiiiber 1935. M. 8. Desat : The Study of 
Absorption Spectra of Lead Fluoride. N. L. Pal : 
Hydrogen Ion Conceydration and Titratahle Acidity 
at Biffereyd liages of Fruit BApening. B. S. Sri- 
K ANT AN AND S. Bangacrari : Utilisation of 
Waste V egetation. I. — Gasification of Pricldy Pear 
(Opuntia Dillinii). D. S. IvOTHAri and 'R. C. 
Mazumdar : The Quantum Statistics and the 
Internal ConsUhdion of the Planets. M. N. Saha 
AND L. S. Mathur ; .4 Critical review of the 

Current Theories of the Active Nitrogen Phenomenon. 
— A new modification of the theory of Salia and 
Sur, formulated ten years ago, has now been 
proposed, and the authors have suggested experi- 
ments to verify the theory. Satyendra Ray : 
On SvlaimayTs Single Journey Method. — A criti- 
cism of Chaptei.' VII, Section 1 of “Mathematical 
Theory of a New Relativity” of Sulaiman. 

FIFTH ANNUAL MEETING. 

December 19, 1935. FIFTH ANNUAL MEET- 
ING.— His Excellency Sir Harry Graham Haig, 
iv.c.s.T., the Patron of tlie Academy, presided. 

Prof. N. R. Uhar, President of the Academy, 
delivered an address on “A new method of nitro- 
gen fixation and conservation, and reclamation 
of Alkali l^ands”. In the course of his address. 
Prof. Dhar x>ointed out that while the Indian 
soils, generally speaking, contain surtlcient quan- 
tities of potash, lime, x^hosphate and other 
necessary plant food materials, they are very^ 
deficient in nitrogen, containing as they do 
approximately 0.04 per cent, as against 0.1 
per cent, present in the soils of European and 
other cold countries. By adding molasses to the 
soil in heaps and ensuring conditions for proper 
aeration, an increase of over a hundred per cent, 
in soil nitrogen has been effected. The beneficial 
effect of crop yields as a result of the application 
of molasses is seen from the fact that with paddy, 
an yield of 14.5 maunds per acre as against 
S . 1 maunds per acre in the control fields has 
been recorded ; an increased yield of 40 per 
cent, has been obtained with sugarcane. 
Molasses should be added 2 to 8 months before 
sowing the crop, the soil, after application, 
being ploughed 3 or 4 times. 

The application of molasses with ammonium 
sulphate, leads to the conservation of nitrogen, 
as shown by the fact that the nitrogen content 
of the molassed soil is alwa.ys greater than that of 
the controls v/here ammonium sulphate, alone 
has been added. A mixture of molasses and 
ammonium sulphate is thus a better fertilizer 
than ammonium sulphate alone. 

Tlie reclamation of alkali soils can he effected 
by the application of molasses. The lime which 
is contained in the molasses, is rendered soluble 
by the organic acids formed during the decom- 
position and replaces the sodium of 
the alkali soils. The tilth of the soil is greatly 
improved. Alkali lands have been successfully 
reclaimed in different parts of the L^.P. and 
Mysore by tlie application of molasses. 

His Excellency Sir Harry Haig, K.c.s.i., in the 
course of his speech, referred to the interesting 
results of Prof. Dhar’s work and said that “it is 
necessary for the local Government to examine 
most carefully the economics of their application 
■fo practical agriculture”. 


Members of the Council and Ofricers of the 
National Academy of Sciences for the year 1936: — 

President : Prof. N. R. Dhar, d.sc., p.i.s., i.e..s. 

V ice- Presidents : Prof. K. N. Bahl, D.Phil. 
(Oxon.), D.sc., (Punjab) ; Prof. A. C. Banerji, 
;m.a. (Canuab.), M.sc., (Cal.), f.r.a.s. (Eng.), i.e.s. 

lion. Treasurer : Dr. H. R. Mehra, Ph.D. 

General Secretaries : Dr. S. M. Sane, B.sc., Ph.D.; 
Dr. P. L. Srivastava, M.A., D.Pliil. (Oxon.). 

Foreign Secretary : Prof. B. Sahni, D.sc. (T.ond.) 

Other Members of the Council : Prof. K, C. 
Mehta, Ph.D. (Cantab.), M.sc. (Punjab) ; Prof. 
M. N. Saha, D.sc., e.r.s. ; Prof. S. S. Bhatnagar, 
D.sc ; Prof. Ch. Wall Mohammad, m.a., Ph.D. 
(Gottingen), i.e.s. ; Dr. Shri Ranjan, M.sc., D.sc. 
(Toulouse) ; Lt.-Col. R. N. Chopra, c.i.e., m.b., 
i.M.s. *, Dr. C. W. B. Normand, D.sc., m.a.; 
Prof. D. R. Bhattacharya, D.sc., Ph.D., p.z.s. ; 
Prof. P. K. Parija, m.a. (Cantab.), B.sc. (Cal.) 

Announcemeyit. 

The Education Minister’s Gold Medal has been 
awarded to Dr. Sikhibhushan Dutt, D.Sc. (Lond.), 
Chemistry Department, Allahabad University, 
Allahabad, his papers having been judged to be 
the be st published on “Chemistry and Technology’ 
in the Journal of the Academy. 

The National Institute of Sciences of India : 

January 4, 1936.— THE ANNUAL MEETING 
of tlieT^ational Institute of Sciences of India was 
held on Saturday, at the Daly College, Indore, 
with Sir Lewis Permor, President of the Institute, 
in the Chair. 

Presidential Address : 

The Correlation of Akch^^ax Rocks. 

“We geologists do not x^ractise a Science enclosed 
in a water-tight compartment. We are dependent 
at every step upon other Scientists. Thus we 
]*ely upon help from the Physicists and Chemists 
in the determination of the Physical Constants 
and the Chemical Composition of minerals and 
rocks, in the solution of the problems of Seismology 
and Geophysics, and in the deteiminations of the 
Radio-Active Constants of minerals and rocks ; 
to the Botanist and Zoologist, we look for help 
in understanding the relationships of the organisms 
now represented by Fossils ; we join witJi the 
Astronomer when we pursue our Geology back 
to the earliest history of our globe and contemplate 
the relationship of" our earth to other Stellar 
bodies. . . .Geology is, in a w^ay, the Science that 
synthesises all others, as it is the Science of the 
Earth upon whicli we live. The G eologist is there- 
fore often able to provide a check to other Sciences, 
aud to help with suggestions for research.” — 
thus said Dr. Sir Lewis L. Ferrnor in the concluding 
part of the Address. In this valuable address, Dr. 
Ferrnor gives a brief review^ of the several methods 
used in the Correlation of Archaean rocks. After 
giving a lucid preliminary account of the general 
problem of stratigraphical correlation, he proceeds 
to point out that, difficuL as is this general 
problem, the special problem provided by the 
Archaean rocks is incomparably more difficult — 
in view of the totally unfossiliferous character 
of these rocks and the intense metamorphism to 
which they have been subjected. There are, 
however, certain criteria available for the corre- 
lation of Archaean rocks ; but it must be remem- 
bered that none of these are constantly available, 
but that by taking account of this criterion in one 
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case and tliat in another, one may expect to 
succeed in effecting a certain degree of correlation. 
After enumerating the following available 
criteria — 

(1) vStratigraphical Sequence and Continuity. 

(2) vSbructural relationships, e.g., Presence of 
unconformities and relationship to periods of 
folding. (3) Kelationship to igneous intrusives. 

(4) Associated ore-deposits of epigenetic origin. 

(5) Lithological Composition. ((>) Chemical Com- 
position. (7) Grade of Metamorplusm. (8) 
Uranium-Lead Batios and Thorium-1 ..ead Batios. 

Dr. Fermor has touched briefly on each of these 
as illustrated by definite examples derived from 
the Archaean terrane of Peninsular India — a field 
of study in which he can certainly speak with 
authority. In connection with the first criterion, 
for instance, it has been pointed out liow the 
recognition of the Sausar series has helped in 
the complete unravelling of the Arch;nan Strati- 
graphy from Sausar to Balaghat in the (Central 
Provinces. The value of the study of associated 
epigenetic ore-deposits in correlation ha.s been 
illustrated with reference to the gold deposits 
of Mysore and Singbhum, and the copper deposits 
of Singbhum. and Sikkim. Talking of Lithological 
Composition as an aid to Correlation, Dr. Fermor 
has drawn attention to the Gondite series, a care- 
ful study of which leads to the reasonable hypo- 
thesis that all gonditic rocks in India may be 
considered as representing a definite stratigra- 
phical horizon, and as such will eventually enable 
us to correlate the Arcluean rocks of Bajputana, 
the Central Provinces, and Singbhum. In 
connection with the ‘‘Grade of Metamorphism” as 
a criterion available for use in correlating the 
Archaean rocks, Dr. Fermor has discussed, at 
some length, the views of Van Ilise, Grukenmann 
and Niggli, regarding metamorphism in general — 
in view of the importance of this subject in the 
study of our Indian Archaean Schists, and then 
proceeds to point out, with reference to actual 
examples, that “We must not he led by the 
presence of a great general difference between 
the grade of metamorphism in two tracts of 
country into assuming that they are necessarily 
of different age, the more highly metamorphosed 
tract being on this view, the older. Instead, 
we must be prepared to consider wliether the 
differences may be due, not to difference of age — 
by which in tliis case we mean the more prolonged 
subjection of the more highly metamorphosed 
tract to metamorphic agencies — but^ to the 
metamorphic forces having been applied with 
different degrees of intensity to rocks of the same 
age.” Lastly, Dr. Fermor refers to the discovery 
of radio-activity and says, “In this discovery, 
we are witnessing the fashioning of a new weapon 
for determining the age of minerals and thus 
the minimum ago of the rocks containing them— 
a weapon that in the absence of fossils is parti- 
cularly welcome to students of Pre-Cambrian 
Geology. ” 

Considering that this address was to be read 
before a gathering of eminent Scientists represent- 
ing all branches of knowledge, Dr. Fermor has 
rightly refrained from making it too abstruse or 
technical. Here is true “Geology without jargon”, 
and in delivering such a lucid and informing 
address on a subject of great importance, we have 
no doubt that Dr. Fermor has done a groat 
service to the study of Indian Geology. 
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The following papers w'ere read and discussed : 

(1) ,J. A. Dunn. “A Study of Some Microscopi- 

cal aspects of Indian Manganese Ores.” 

(2) Dr. Taslikhir Alunad, “The Influence of 

Constant and Alternating temperature on 
the developmental stages of certain 
insects.” 

(3) N. K. Saha, “Studies in the Electron Theory 

of solid metal.” 

(4) P. C. Mahalanohis, “On the generalised 

distance in statistics. ” 

(5) Dr. H. S. Bao, “Poarl-like concretions 

(Calculi) found in the stomacli of a shark 
{Zygacia hlochii, Cutrer). 

(0) S. L. Hora, “Nature of ; Substratum as an 
important factor in the ecology of torrential 
fauna. ” 

The loilovdng members constitute the Council 
of the Academy for the year 193‘) : — 

President : Sir L. Ij. Fermor. 

Vice-Presidents : Brigadier II. T. (.'oucliman ; 

Professor B. Salmi. 

Treasurer : Dr. S. L. I-Iora. 

Foreign Secretary : Prof. M. N. Saha. 

Secretaries : Prof. S. P. Agliarkar ; Dr. A. M. 
Heron. 

Menibers of Council : Mr. M. Afzal Husain : 
Dr. Baini Prashad ; Mr. T. P. Bhaskara 
Shastri ; Prof. J. C. Ghosh ; Dr. F. H. 

Gravely ; Prof. S. S. Bliatnagar ; Sir B. C. 
Burt ; Lt.-Col. B. Knowles ; Dr. K. S. 

Krishnan ; Prof. S. K. Mitra ; Prof. J. N. 

Mukherjee ; Dr. C. W. B. Normand ; Prof. 

N. B.. Sen ; Prof. B. Venkatesachar ; Lt.-Ool. 
S. S. Sokhey ; Lt.-Col. J. A. Sinton ; Mr. C. 
G. Trevor : Mr. F. Ware. 

Bepresentatives of the Asiatic Society of 
Bengal : — 

Additional Vice-President : BaiSirF. N. 

Brahmach ari Bah adur . 

Additional Member of Council : Mr. C. C. 
Calder. 

Bepresentatives of the U. P. Academy of 
Sciences : — 

Additional Vice-President : Prof. T\. N. 
Bahl. 

Additional Member of Council ; Prof. 
A. 0. Banerji. 

Bepresentatives of the Indian Academy of 
Sciences : — 

Additional Vice-President : Prof. B. K. 
Singh. 

Additional Member of Council: Dr. K. S. 
Krishnan. 

Bepresentatives of the Indian Science 
Congress Association : — 

Additional Vice-President : Dr. J. H. 
Hutton. 

Additional Member of Council : Mr. 
W. D. West. 


Indian Science Congress, 1936 : 

At the Annual Meeting of the General Coui- 
mittoft of the Indian Science Congress Association 
held a,t Indore on January 6th, it was unani- 
mously resolved to celebrate the Silver Jubilee 
of the Indian Science Congress in January 1938 by 
inviting a deputation of Scientists from the British 
Association and elsewdiere to join in the meeting. 
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Officers of the Indian Science Congress ^ 1937. — 
General President : K-ao Bahadur T. S. Ven- 
kataraman. Sectional Presidents : (1) Mathe- 
matics and Physics : Prof. S. Datta, Calcutta ; (2) 

Chemistry: Prof. J. N. Ray, Lahore ; (3) Geology 
and Geography iMv. W. D. West, Calcutta ; (4) 
Botany: Mr. H. G. Champion, Dchra Dun ; (5) 
Zoology : Dr. G. S. Thapar, Lucknow ; (0) 

Anthropology: Dewan Bahadur Dr. L. K. 

Ananthakrisima Ayyar, Paighat ; (7) AgriciiUure : 
Rao Bahadur B. V. ISTath, Pusa ; (8) Medical and. 
Veterinary Science: Col. Oliver, Delhi ; (9) Physio- 
logy : Dr. B. L. Bhatia, Bomhay; (10) Psychology : 
Dr. K. C. Muklierji, Dticca. 

Venue of the Congress— By derab ad. 

Indian Physical Society : 

An extraordinary meeting of the Indian 
Physical Society was held at 4 p.m. on the 13th 
December 1935, in the Applied Physics Seminar, 
University College of Science, Calcutta. 

Recommendations of the Council for changes 
in the Rules of the Society were considered and 
accepted -without division. Besides making- 
minor changes, the Council has been enlarged, 
and will, under the new rules, consist of a Presi- 
dent, four Vice-Presidents, the Secretary, the 
Treasurer and twelve more members, in place 
of a President, two Vice-Presidents, the General 
Secretary, the Treasurer and six members. 

Following the extraordinary meeting the ninth 
ordinary meeting of the Society was held at the 
same place, when the following papers were read: — 

(1) “On the Wing accompanying the Rayleigh 
Line in Liquid Mixtures ” by Dr. S. C. Sirkar. 

(2) •• Studies on Paramagnetism independent of 
Temperature, Part I” by Dr. D. P, Ray Chau- 
dhuri, D.sc., and Mr. P. N. Son Gupta, M.sc. 

(3) “Effect of Magnetic Field on the Viscosity 
of Liquids, Part II ” by Mr. S. D. Cliatterjee. 

Indian Chemical Society : 

November 1935. Prafulla Kumar Bose and 
S uNDAR Bam : Oyi the colour reaction of certain 
nitro compounds. Nripendra Nath Chattrrjee : 
Studies in Biphenyl series. Part IV. — Action of 
Oxalyl Chloride on Biphenyl Derivatives. Tejendra 
Nath Ghosh : Extension of MichoiVs Reaction. 
Part V. R. N. Agarwala and D. C. Mande- 
viLLE : The Electrical Conductivity of Potassium 
Chloride hi certain mixed solvents. Joseph W. H. 
Lugg : Note on the anomalous redox potentials of 
sulphhydryl-disulphide systems. Balwant Singh 
AND Rad HA Krishen : Parackor and Chemical 
Constitution. Part VI. — Quadrivalent Tellurium 
Compounds. M. GoswAiii, IT. N. Das-Gupta 
AND K. Ra.y : Analytical uses of NessleBs 
Reagent. Detection of Aldehydes. Quantitative Esti- 
mation of Glucose. Parti. DiNAKAR KarVE AND 
Krishnajt Khando Dole : Kinetics of Reactions 
in Heterogeneous Systems. Part i, — The Reaction 
beiiceen Carbon Bisulphide and Alkali. Dinakar 
Karve and Krishnaji Khando Dole : Kinetics 
of Reactions in Heterogeneous Systems. Part II. 
—The React ion between Benzoyl Chloride andWater. 
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Sobhanlal ILinerjee and it. K. Sen : Effect 
of Ultra-violet Light on Enzymatic. Reactions. Part 
II. — I^epsin. P. C. Mitter and Shyamakanta De: 
Condensation of Succinic Anhydride ivith Phenols 
and Phenolic Ethers. Synthesis of Derivatives of 
tetraIf.ydrona.phthalene. A Preliminary Note. 
Dhirendra Mohan Mukiierjee : Methyl-Red as 
an adsorption indicator. 

A Note. — An Ordinary Meeting of the 
Society was held on Thursday, 5th December 
1935, at the University College of Science, 
Oalcutto.. Dr. J. N. Mukiierjee presided. The 
following were admitted as Fellows of the 
Society: Prof. Jamiat V. Lakhani, M.sc., Ph.D., 
D.T., Sind College, Karaclii ; Sudhansu Sekhar 
Ghosh, Esq., M.sc., University Chemical Labo- 
ratorles, Lahore ; am:l R. C. Srivastava, Esq., 
B.sc., Sugar Technologist, Imperial Council of 
Agricultural Research, Cawnpore. 

Dr. P. B. Sarkar delivered a lecture on “The 
Constitution of the Diazo Compounds from the 
standpoint of Electronic Theory of Valency.” 

Indian Botanical Society : 

January 1930. P. S. Gupta: The Effect of 
Edaphic Conditions on the Ecological Anatomy of 
Certain Species. Kai.i Kinkar Sajvial : The 
Development of the Embryo-Sac and Embryo in 
Crotalaria juncea X. IT. Chaudhuri : A Scheme 
for the Dissemination of the KyiowLedge of Plant 
Disease in India and Suggestions for Control of 
Diseases. D. P. Mull an : On the Anatomy of 
Ipomcca aquatica Forsk., with Special Reference 
to the Development of Aerenchyma as a Result of 
injury, G. C. Allen: Charophyte Notes from 
Bareilly. K. R. Raman athan : On the Cytolo- 
(jical Evidence for an Alternation of Generations in 
Enteromorpha. P. Pahtja and P. Mallik : 
The Mechanism of the Bursting of the FruUs of 
Tmpatiens Balsainina Linn. P. Parija and 
P. Malltk : The Formatioyi of Cuticle in Relation 
to External Conditions. V. S. ILao : Studies on 
Capparidacecc. T. — TJte Embryo-Sac of Mcerua 
arenaria Forslc. A. 0. JosHi : Ayiatomy of the 
Flou-ers of Stellera charmejasme Linn. 

Meteorological Office Colloquium, Poona : 

At a meeting held on the 17th December 1935, 
Mr. T. P. Bhaskara Sastry, M.A., F.R.A...S., 

Director of the Nizamiah Observatory, Hyderabad, 
gave an account of the work done at Ityderabad 
in connection wdth the preparation of the Inter- 
national Astrographic Catalogue. The work 
includes the determination of the relative iiositions 
of stars and their photometric magnitudes ; a 
re- determination of the positions of stars in certain 
zones is in progress for the detection of stars v,uth 
measurable proper motions. He also explained 
the photographic measurements on the positions 
of the sna’all planet Eros during its last close 
approach to the Sun in 1934, made at Hyderabad 
as part of an International programme for an 
accurate re-determination of the parallax and 
distance of the Sun. 
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University and Educational Intelligence. 


Annamalai University : 

Lecture^i. 

Dr. 8. Ohowla. Ph.D. (Cantab), Tteader in 
Matliematic.s, Andhra University, delivered a 
course of three special lectures on “The Additive 
Theory of Numbers”. 

The" following members of tlie Teaching Staff 
gave talks to the students on the subjects noted 
against each : 

Dr. S. Kamachandra Rao — Recent Nobel 
Prize Winners.” 

Mr. M. K. Muniswami~‘‘ The New Deal.” 

Buildmgs. 

Tenders have been invited for the construction 
of 12 lecturers’ quarters sanctioned by the Syndi- 
cate. Designs, plans and estimates for the 
following buildings are under consideration : 

1 . Music College. 

2. Men’s Club. 

8. Union Hail. 

Agra University : 

A)inual Report for 1934-35. — The year under 
report marks a distinct period in the progress 
of the University and will remain memorable 
in its annals for the completion of the University 
buildings, which were declared open by H. E. 
the Chancellor on 17th November 1931. The 
University office was removed to the new build- 
ings in January 1935, Arrangements for Inter- 
collegiate lectures continued during tlie year and 
were found to be very useful. Government have 
discontinued foreign scholarships, wdiich used to 
be granted to the three universities in the Pro- 
vince by turns in past years. The number of 
examinees in all the degree examinations has 
been increasing steadily and this fact alone, 
among others equally strong, is sufficient to 
justify the existence of this University. It 
demonstrates clearly that the I^niversity meets 
a real demand and has been a potent cause of the 
development of higher education within its 
jurisdiction. The University is conferring degrees 
on 1,302 students this year. 

The strength of the U. T. 0. platoons attached 
to the University lias remained the same as last 
year. In spite of their repeated requests, the 
Military author! he.s have not seen their way to 
increase the number of platoons and some of 
their colleges have to go without this useful 
training. It is hoped, however, that in the near 
future this long-standing grievance will be 
removed. 

The quality of instruction and standard of 
teaching imparted in the colleges affiliated to 
the University have been of a high order, while 
the standard of examinations has been main- 
tained at its usual high level. All the colleges 
have done well. Dy frei-iuent inspections of the 
affiliated colleges under the guidance of a strong 
Board of Inspection, the colleges Iiave been re- 
quired to keep up to the desired standard. The 
Maharaja’s College, Jaipur, has, through the 
efforts of the University, secured a magnificent 
building. A new degree college has been .started 
at Bikaner, while they have received application 
for affiliation of a new college afc Alwar. 


All the TTnIversity bodies have been alert and 
have discharged their dutie.s efficiently. Certain 
proposals for improving the beaching’ of Law in 
the affiliated colleges are under consideration of 
the Faculty of T.aw and it is expected that the 
proposals if adopted will lead to turning out 
more efficient graduates in Law. Where all have 
done, their part loyally and efficiently, it v/ould 
be invidious to name some. But tlie services of 
the Registrar and the As.«istanb Registrar deserve 
special mention, wlio have worked ~with zeal and 
devotion in the discharge of their duties. 

Benares Hindu University: 

1. .Meeting of the ^^enate. —The adjourned 
meeting of the Senate was lield on December 7. 
1935. Pandit Madan Mohan Malaviya, Vice- 
Chancellor, was elected to represent the Univer- 
sity on the Court of tlie Indian Institute of Science , 
Ba.ngalore. Among matters of academic im- 
portance considered by tlie Senate was the pro- 
posal to institute a one-year Diploma Course in 
Pharmaceuticals. Tlie necessary Regulations were 
adopted and it decided to forward them to 
the Visitor for sanction. 

2 Meetiyuj of the Court. — The Annual Meeting 
of the Court w^as held on December 20, 1935. 
The following officers were elected : — 

Chancellor — Major-General His Highness Maha- 
rajadhiraja Raj-Rajeshwar Narendra Shiro- 
many Maharaja Shri Sir Ganga Singh 
Bahadur, G.c.s.i., G.c.r.E., g.c.v.o., g.b.e,, 
K.C.B., LL.I)., A.-n.-c., Maharaja of Bikaner. 

Pro-Chancellors. — (1) Major His Highness Raj - 
Rajerhwar Maharajadhiraja Sir Umed Siiigli 
Bahadur, g.o.t.e., ic.c.s.i., k.c.v.o., Malia- 
raja of .Jodhpur. (2) His Highness Maliaraja 
Sir Aditya Narain Singh, K.c.s.i., Maharaja 
of Benares. 

Vice-Chancellor. — Pandit Madan Mohan Mala- 
viya, B.A., LL.B. 

Pro-Vice-ChunccUor. — Prof. A. B. Dhruva, M.A., 
LL.B., i.E.s. (Retired). 

TreasHrur. — Rai Govind Chand, :>t.a., m.l.c. 

3. Convocation. — The next convocation of the 
University will be held on February 23, 1936. 
His Highness the Cliancellor will preside. Dr. 
Sir S. Radhakrishnan has been invited to deliver 
the Convocation Address. 

n. H. the Maharaja of Jodhpur, Pro-Chancellor 
of the University, has consented to perform the 
opening ceremony of tlie Institute of Agricultural 
Research on February 21, 1936. 

Dacca University : 

Annual Bevort for 1934-35. — The total number 
of students on 31st March, 1935, was 960 as 
against 961 on the corresponding date in the 
previous session. The Departments of History 
and Chemistry organised tours of educational 
interest for their advanced students. The 
academic societies in connection with the several 
Departments of study held several meetings in 
which interesting papers w'ere read and discussed . 

The most important change in the staff of the 
Univer.siby during the session is tlie retirement 
of Prof. G. H. Langley from the Vice-Chancellor- 
ship and the appointment of Mr. A. F. Rahman 
in his place. Mr. N. N. Ghosh, Professor of I.aw, 
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retired from service of tlie University on attaminj:^ 
the age of 55 years, and Mr. .1. N. Das Gupta has 
been appointed Professor in his place. Out of 
the grant made by the Imperial Council of Agri- 
cultural Research to this University, it has been 
possible to make another appointment and Dr. 
A. 0. Bose I'las been appointed R<?search Assistant 
in Agricultural Chemistry. This is an expanding 
Department of this University and in this direc- 
tion the University can make valuable contri- 
butions. 

Some interesting donations have been received. 
Shamsunnesa Kbanum Saheba, wife of Khan 
Bahadur Naziruddin Ahmad, Registrar of the 
University, has donated Rs. 500 for the award of 
stipends to meritorious resident students of the 
Salimullah Muslim Hall ; the stix'jends being called 
“Raoshan Akhtar stipends” in memory of her 
mother. Messrs. Shyam Cha.nd Basak, Nibaran 
Chandra Guha Mustafi and Jogendra Nath Sen, 
executors of the Will of the late Babu Jagamohan 
Pal, have agreed to place at the disposal of the 
University a sum of 1- lakhs of Rupees for a 
Medical College at Dacca in the name of the late 
Jagamolian Pal. Tlie University will very 
shortly submit schemes for the consideration of 
Government. Pi,ai Saheb Devendra Kumar Roy 
of Dacca has placed at the disposal of the Uni- 
versity three securities of Rs. 100 each for the 
award annually of a silver medal of the value of 
Rs. 15 to the student wdio stands highest in the 
Honours Examination in Sanskrit. The Uni- 
versity has gratefully accepted these gifts and the 
thanks of the University are due to the generous 
benefactors. 

University of Lucknow : 

The degree of D.Sc. has been conferred upon 
Mr. S. K. Pande, Demonstrator in Botany for a 
thesis entitled “Studies in Indian Tiverw’orts”. 

The following students have been awarded 
Research Fellowships in the University : 

Physics : Mr. U. K. Bose ; Chemistry : Mr. A. 
B. Sen ; Bofcmy : Mr. K. Jacob, Mr. H. S. Rao, 
and Dr. S. C. Varma. 

The Ruchi Ram Sahni research prize in Botany 
has been awarded to Mr. H. S. Rao, M.sc. 

The Banerjee Prize has been awarded to Dr. 

S. K. Pande, Demonstrator in Botany. 

Mr. R. S. Mathur, M.sc., has been appointed a 
Research Assistant under Dr. K. C. Mehta (Agra) 
in connection with the scheme for research" on 
Cereal Rusts. 

University of Madras : 

Two lectures on “The Fermat Point” were 
delivered by Mr. V. Ramaswami Ayyar, M.A., 
in October 1935, under the auspices of the Uni- 
versity of ^Madras. The lecturer defined the 
generalised Fermat point of a set of points 

A 1 A 2 for multiples A 1 A 2 , as a point P 

for wdiich the sum S\i PA/ was a minimum. 
A few elementary theorems shew that tlie Feimat 
point of ABO for midtiples (0,1,1) is any point 
of the side BO; for multiples (0,— 1,1) it is 
any point of BC produced ; for multiples 
(—a, h, c) it is any point of the arc BC of the 
circumcircle. From these elementary theorems, 
and a simple principle which he styled the 
principle of composition, the lecturer shewed that 
the Fermat i>oint for any set of multiples A, /x, v 
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can be fixed readily by dividing the possible sets 
of multixDles into a few categories. 

^ The side-lines of a triangle ABC and its circum- 
circle divide the plane of the triangle into 10 
re^ons. The lecturer shewed that Fermat 
points 'for all sets of multiples \vere confined to 
4 of these regions. 

In the second lecture, Mr. V. Ramaswamy 
Ayyar dealt with the analytical solution for the. 
general case and explained the restriction of the 
position of the Fermat point to certain regions by 
the failure, of Lagrange’s conditions for a miniraurn 
in the other regions. 

University of Mysore : 

Central College. — The Diamond Jubilee of tlie 
Central College ^vas celebrated on the btli, 7th 
.and 8th December 1935. There was a Science 
Exhibition in connection with the celebrations, 
which was inaugurated by His Highness the 
Yuvaraja of Mysore. 

Oriental Conference. — The Eighth All-India 
Oriental Conference w^as held under the auspices 
ol the University, at Mysore on the 29th, BOth 
and 31st December 1935, and it w^as opened by 
His Highness the Amvaraja of Mysore. 

Extension Lectures — The following Extension 
Lectures w^ere delivered : — 

(i) Mr. A. R. Wadia, B.A., Bar-at-Law, on 

“Contemporary Socialistic Tlieories” in 
English at Tumkur. 

(ii) Mr. Dev^udu Narasimha Sastry, M.A., on 

(<■/) Kalidasana Sandesa : 

{h) Karnataka Samskruti ; 
in Kannada at Bangalore. 

(iii) Miss B. M. Tweddle on “Development of 

Rural Industries” in English at Bangalore 
and Mysore. 

Deputations. — At the invitation of the Indian. 
Statistical Institute, Calcutta, Mr. K. B. Madliava, 
Professor of Mathematical Economics and Statis- 
tics, Maharaja’s College, Mysore, delivered a 
course of lectures on the “Theory of Graduation” 
at Calcutta. 

Messrs. B, M. Srikantia., T. S. Venkannaiya and 
A. R. Krishna Sastry were deputed to attend 
the Karnataka Sahitya Parish at Conference held 
at Bombay during the Christmas week. 

The following members of the University were 
deputed to aHend the Annual Meeting of the 
Indian Academy of Sciences held at Bombay 
during December 1935 : — 

1. Rao Bahadur Mr. B. YenkafccScichar. 

2. Mr. C. R. Narayan Rao. 

3. Dr. B. Sanjiva Rao. 

4. Mr. K. S. K. Iyengar. 

5. Mr. L. Rama Rao. 

6. Mr. A. Venkata Rao Telang. 

7. Mr. L. Sibaiya. 

8. Mr. T. S. Subbaraya. 

9. Mr. M. P- Venkatarama Iyer. 

10. Dr. B. K. Narayana Rao. 

11. Dr. A. Nagaraja Rao. 

12. Mr. K. S. Gururaja Doss. 

Educational Conference, 1935 : 

The Eleventh Session of the All-India Edu- 
cational Conference w^as inaugurated on. 
December 28, 1935, ah Nagpur by the Right 
Hon’hle V. S. Srinivasa Sastry. 

Mr. Shyama Prasad Mookerjee, Vice-Chancellor 
of the Calcutta LTniversity, in his Presidential 
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Adih^ess spoke upon the benefits as well as tlie 
evils of the present system of higher education. 
Tie said that Government should take immediate 
steps to introduce free and compulsory education 
througliout India. Technical and industrial 
education should be based on a minimum of sound 
general education. '‘Unrestricted admission to 
the army and the navy, Government assistance 
to indigenous industries and a close association 
between the universities, the industrialists and 
the educational authorities,” are all necessary 
for a satisfactory settlement of the problem of 
unemployment. 

Tlie following arci some of tlie important 
resolutions passed at the Conference.— ( 1 ) Second- 
ary Scliool Education should be divided into well- 
defined stages complete in themselves and should 
have arrangements for diversified courses, which 
will equip the pupil, along with a cultural edu- 
cation, with the necessary qualification to meet 
the refiuirements of modern industry and 
commerce. (2) The Conference disapproves of 
the j^roposals of the Central Board, of Education 
to have separate secondary school and special 
examinations for recruitnient to the various 
subordinate services. (3) In order to get expert 
advice for diversified courses in secondary 


education, the Conference recommends that 
selected Indians closely connected with Education- 
al work and possessing high educational cpiali- 
fications be sent abi'oad for additional training, 
if necessary. (I) In view of tlie great urgenev 
and importance of adult educacion in India and 
the necessity for co-ordinating the activities of 
the different Provinces and States in this direction, 
it is resolved tha:- an All-India Adult Education 
I-eague he formed under the auspices of the All- 
India Federation of Ecluoation<al Associations 
with headquaiters at Calcutta or any other 
convenient place. 

The Conference, further, appealed to the Govern- 
ment for the immediate establishment of an 
Institute of Education and Psychological Researeli 
on an All -India bn sis. \A committee was 
appointed to inve.stigate the possibility of adopting 
a common language and script for the couuti‘y. 
Another resolution was adopted regarding fhe 
celebration of E<lucation ^^"eek throughout the 
country to give the public an idea of the work 
and the^ needs of e^iucational institutions. 
Another important resolution of the Conference 
favoured the idea that handicrafts should form 
an integral part of all education— primary and 
secondary stages. 


Post-Graduate Work in the Indian Universities. 


T'HE Inter-University Board has published a 
pamphlet containing information regiiding 
the Doctorate Theses in Science and Arts accepted 
by tlie Indian Univer.dties from January 1930. 
The brochure is drawn up with the specific object 
of providing guidance to post-graduate research 
students, and it contains reference to investi- 
gations in Science and Arts pursued in the 
Universities. Dealing with the three oldest Uni- 
versities, we find that during the years 1930-35, 
Calcutta conferred the Doctorate Degree on 48 
candidates from whom the University received 
120 theses, while Madras during the same period 
awarded similar degrees to 10 candidates 
submitting 10 theses, and Bombay offered to one. 
Some of the comparatively younger Univei sities 
like those of Dacca and the Punjab have conferred 
degrees on 12 and 13 candidates respectively. 
Nearly 7 Universities in India do not offer docto- 
rate degrees. Candidates from these Universities 
will have to migrate to other centres if they wish 
to obtain doctorate degrees, and when they have 
to do so, the book gives them no information 
regarding the colleges where facilities for special 
types of research work exist. The Indian 
Universities have not adopted a uniform denomi- 
nation in respect of the doctorate degrees, for 
example the Ph.D. degree of the Aligarh University 
is a science degree, while that in the Universities 


of Calcutta, Dacca, Madras, Lucknow, represents 
an Arts degree for which Allahabad and Benares 
have adopted D.Litt. Practically all the the.'ses 
accepted by the Universities for the doctorate 
degree are published eitlier in foreign and Indian 
scientific Journals or in the University magazines, 
and they will always be available for the 
hScientific World ’ and for reference by students in 
the libraries of the Universities which are 
equipped for post-graduate researeli work leading 
to the doctorate degree. However, all research 
scholars will appreciate the labours of the Inter- 
University Board in producing this pamphlet 
which is a sorb of made-easy of reference work. 
We think that diligence in finding out reference 
to literaturo on problem.s under investigation is an 
index of the students’ aptitude for research, and 
frequently a hunt for special information through 
heavy volumes results in the discovery of fresh 
problems and in stimulating new ideas. Does the 
pamphlet favour this ? 

In the pamphlet we could discover more than 
seventy titles of theses without any information 
as to their destiny. We are not referring to those 
which are specifically mentioned as not published. 
“The Scientific World” would wish for more 
detailed information regarding these important 
researches than is provided in the pamphlet. 
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Reviews. 


Relativity. By F. W . Laiiclieste:\ ll.d., 

p.R.s. (Constable & Co., Ltd., London. 

1935.) Price 12.9. 

Tliis contribution to relativity from a 
man who learnt it from Minkowski and 
Runge deserves serious notice. Lanchester 
is famous for his power of physical insight 
which is so conspicuous in his fundamental 
researches in Aerodynamics. An equally 
characteristic trait of his work is the lack of 
mathematical developments. As Prandtl* 
once remarked, this absence of mathematics 
does not make his writings easy reading but 
on the contrary Lanchester’s treatment is 
difficult to follow, since it makes a very great 
demand on the reader’s intuitive percep- 
tions”. These characteristics of the author’s 
work are to be abundantly found in the 
book under review. It is described as 
‘‘an elementary explanation of the space- 
time relations as established hy Minkowski, 
and a discussion o+‘ gravitational theory 
based thereon” and is addressed ‘‘to the 
young student who has yet far to go in his 
math (unatical training' ' . ddie description 
can be taken to ■ be true ' as far as Part I 
of the book is concerned. Her(^ tine under- 
lying principles of the special theory of 
relativity have been made clear by geo- 
metrical methods, almost riaibh//' as the 
author puts it. by the aid of diagrams. 
In fact, the treatment is so simple and 
beautiful that an enthusiastic reciewei* of 
this book has somewhere remarked, if our 
memory is right, that the arguments could 
be grasped even by a sixth form student 1 
Such a sixth form student would indeed, be 
a marvel ! 

Part II, on the other liand, makes a little 
difficult reading not because of any mathe- 
matical formalism, not even because of the 
complexity of the physical concepts, but 
on account of the lack of fulness in the 
treatment of the several topics dealt with 
and the failure to take arguments to definite 
conclusions. Perhaps, the value of the 
work lies in this verj weaknes.s. The 
author has thrown out brilliant and original 
suggestions for others to pick up and know- 
ing the history of Lanchester's previous 
work in Aerodynamics, it vrould be cer- 
tainly extremely rash to dismiss the author’s 

^Prandtl, L., “ Wilbur Wright !vIemorial Lecture,” 
1927, Journal of the Royal Aero7zauiical Society^ August 
1927, 31, No. 200. 


suggestions as idle speculation without bring- 
ing them to a hnality by applying mathe- 
matical methods. Among the numerous 
suggestions throughout the book we might 
choose, as an illustration, the topic of rota- 
tion in space-time in Chapter X. The 
remark that the spin of the electron is to be 
associated with a rotation about a thric-axis 
is highly suggestive and gains extra signi- 
ficance if taken in conjunction with Kramers’ 
recent derivation of electron s])in from 
purely classical reladivistic considerations. 

A very suggestive and original book on 
relativity. Finally no reviewer cam be sSahi 
to have done his job properly if lu'. does 
not pick holes and so here it is : on p. 62, 
first sentence, it is wrongly stated that 
is an irrational quantity ! 

B. S, Madhava Eao. 


The Work of the Sanitary Engineer. By 
Arthur el. Martin, Major, r.a.u.o., t.f. (Re- 
tired), w.rnst.o.E., F.R.san.T. Demy 8 vo. 
(Macdonald and Evans, 1935). Pp. 488. 
81 illustrations. Price 16,9. net. 

Any one who has had experience of writing* 
a book on a technical subject, and is there- 
fore aware of the toilsome effort required to 
inarsliall and verify references and condense^ 
the necessary infornnation, cannot but ad- 
mire the industry and ability wliich Mr. 
Martin has brought to the comphtiou of his 
task. Mr. Martin’s book is moreover no 
mere CM)mpilation from exisUng publications. 
It is continually brightened by short illus- 
trations from his own ex(*ex)t ion ally varied 
experience as a Oonsidting Engim^er in 
many parts of the world, and the criticisms 
which he permits himself on matters on 
which opinions may differ are always helpful 
and based for the most part on first-hand 
knowledge. 

The book is divided into six parts : — 
I. Sanitary Administration. II. Water 
Supply. III. Drainage and Sewerage. IV. 
Sewage Disposal. V. Collection and Disposal 
of Refuse. VI. Flood Prevention, Land 
Drainage and Coast Protection. 

Part I on Sanitar^^ Administration con- 
tains much carefully comxhled information 
of value to the young engineer especially, 
on such matters as the different bodies 
concerned with Local Government and 
Expenditure, Engineering Societies and 
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Professional Training and the administrative 
details concerned with Public Works. 

Part TI on Water Supply contains 12 
chapters in which the wliole, subject is 
treated comprehensively and in a manner 
which constantly awakens the interest of 
the non-specialist reader. It is thus sur- 
prising to read that the contents of an 
ordinary bath may vary from 28 to 70 
gallons. The excessive water consumption 
of American cities where in even middle 
class houses every bedroom has its own 
bathroom, may thus be partly accounted for. 
The increasing use of electrical refrigerators 
of various types is mentioned as another 
cause of growing water consumption. The 
debatable subject of metering is discussed 
and a useful system is quoted for combating 
waste by sectional metering of districts 
during the night. 

Parts III and IV on Drainage and Sewer- 
age and on Sewage Disposal respectively are 
to some extent interconnected. Thus the 
diihcult subject of storm-water demands 
attention both in the design of sewers and 
of disposal works. Mr, Martin’s views on 
the methods of dealing with storm-water 
after reaching the disposal works are prac- 
tical and sound, inasmuch as he recognises 
the necessity for dealing thoroughly with 
the ‘'first flush'’ of a storm whatever the 
actual rate of flow during the period of the 
flush may be since all of it is usually highly 
polluted. He does not, so far as the re- 
viewer has been able to discover, face the 
difficulty of storm overflows on the sewer 
itself, prior to the entry of the disposal 
works. Such storm overflows are a serious 
source of pollution in many cases and while 
their necessity may be admitted as a safe- 
guard against gorging of the sewer and 
possible disaster, it would seem not beyond 
the ability of the engineer to devise some 
method of arresting the heavier polluting 
matters before they are actually discharged 
into the river or stream there to form 
mudbanks. 

Thoroughly to discuss the fourteen chap- 
ters of Part IV on Sewage Disposal would 
itself require a small book. Suffice it to 
say here tliat both the historical develop- 
ment of the subject and the details of recent 
modes of treatment are handled with fair- 
ness and critical judgment. One or two 
small omissions and errors of statement or 
printing may be mentioned. On p. 312 it 
is stated that an Imhoff tank was installed 


at Whitstable. Actually it is believed tln^ 
first Imhoff tank in England was installed 
at the Withington works of the Manchester 
Corporation anrl its working was fully 
reported upon in the Annual Eeports of the 
Kivers Committee. So far as the reviewer 
remembers no mention has been made in 
those Reports of the treatment of the 
effluent from the contact beds at Withington 
with activated sludge, as stated on p. 349 
of Mr. Martin’s book. On ]). 335 “'Stour- 
■jiort” the headquarters of Messrs. Jones & 
Attwood, the engineering pioneers of the 
Activated Sludge process, should read 
“Stourbridge,” and in the Bibliography on 
p. 384 the substitution of “Ritrogen Com- 
pounds” for “Nitrogen Conservation” seri- 
ously alters the significance of the title of 
the book referred to. 

Such slips however are singularly few in 
a book of nearly 500 closely printed pages. 

The book being written by an experienced 
sanitary engineer for members of his own 
profession, it w’ould not be fair to criticise 
it for its limitations in the domain of bio- 
chemistry, especially as its author has 
always urged the importance of continued 
scientiflc research if the treatment of sewage 
was to be rescued from empiricism. It 
must be admitted that a greater proportion 
of tlie ability of the engineering as com- 
pared wdth the chemical profession has been 
devoted to the problems of sanitation. The 
reasons for this are various. The work of 
the engineer and its importance are more 
readily recognised by the lay public who have 
to pay the bill. The engineer of necessity 
has to supervise construction wnrks of 
magnitude and so is re.sponsible for control 
of labour and expenditure. Nevertheless 
all such expenditure and ability may be 
largely w'asted if the underlying biochemistry 
is imperfectly understood. Actually the 
number of scientific fundamental researches, 
e.g.j on the Activated Sludge process, which 
have appeared since, the original jiapers 
from the Manchester laboratories, are very 
few in comparison with the hundreds of 
papers concerned with mainly engineering 
features. And yet as the late John Haw- 
worth stated, as quoted on p. 347, the Acti- 
vated Sludge process still offers a boundless 
field for research and experiment. The 
work of the Water Pollution Research 
Board referred to on p. 270, is doing much 
to remedy this state of affairs, and Mr. 
Martin is to be congratulated on the fruition 
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of the axjpeal he made in a paper read so 
ago as 1913 before the Institute of 
Sanitary Engineers. 

fits present book should help much 
towards even more fruitful and intelligent 
co-operation than in the past between the 
engineering and chemical jirofessions. 

a. j. F. 


Electrochemistry, Vol. 1, Principles. By H. J.. 

Creighton. (John Wiley & Sons, Inc. New 

York ; Chapman and Hall Ltd., London 

1935. Third Edition. Pp. 502. Price 20s]i. 

Students of Electrochemistry will welcome 
the third edition of the Principles of Electro- 
chemistry by Creighton. The book is de- 
servedly popuiar and serves as an excellent 
introduction to the study of this rapidly 
growing subject. The exposition of the 
older classical ideas and methods has been 
very Inc id, and the numerous references to 
original papers given throughout the book 
^Yil^ help the serious student to obtain 
easily more detailed information on the 
topics prescribed. 

In the second edition in 1927 the author 
considered carefully an alteration of treat- 
ment throughout the book to conform to 
the activity concept but decided that it 
w'as advisable- to postpone such a change 
to a future time when more exj^erimental 
data had been obtained and this and allied 
conceptions had been stabilised. 

In the third edition just published, the 
author has taken the opportunity of bring- 
ing the treatment of many topics into har- 
mony wdth recent advances. He has suc- 
ceeded well iu his task. wish, however, 
that more space had been devoted to recent 
wurk on some chapters, e.g.^ ampholytes, 
heterogeneous equilibria, electromotive force 
of oxidation reduction cells. A chapter 
on photo-voltaic cells would have been also 
welcome. 

There are to be found a few statements 
in the book, which wu hesitate to accept as 
a correct account of our present knowledge 
of the subject. To take an example, on 
page 57, discussing Debye’s equation re- 
lating dielectric constant with temperature, 
it is stated that ’* The results of recent 
measurements, how'ever, do not entirely 
verify this equation/’ and in support, re- 
ference is made to the w'ork of Jezewski, 
J, FJiys. radium^ 1922, 3, 293. 

We heartily recommend this book to all 


students and teachers of Electro- 
chemistry. 

J.C. G. 


Electrical Measurements in Principle and 

Practice. By H. Oobdeii Turner and 

E. H. Wh Banner. (Chapman & Hall, 

Ltd., London,) 1935. Pp. 354. Price 15i'. 

This book is chiefly remarkable for the 
wide range of electrical measurements dealt 
with, as, in addition to the measurements 
formerly included in a book of this nature 
the measurement of electrical quantiti(‘S at 
audio and radio frequencies is treated as 
w^ell as quite a large collection of miscella- 
neous measurements of considerable general 
interest. These include temperature, speed, 
boiler house quantities, X-ray current and 
voltage, noise and soap quality to mention 
but a few of them, so that the book becomes 
a very useful reference and an interesting’ 
collection of electrical devices. 

After an introductory Part I on units 
and standards, electrical instruments are 
classified according to the electrical pheno- 
menon on which their action depends and 
the authors have then a good deal to say 
about miscellaneous devices and measure- 
ments such as thermionic voltmeters, testing 
sets, oscillographs and potentiometers A.O. 
and D.C. This is followed by Part III on 
the measurement of current voltage, power 
and energy, cliiefly but not entirely, at 
power frequencies, wdiile Part IV deals wdth 
the measurement of resistance, capacitance, 
etc., by D.C. as w^ell as by A.O. of audio 
and radio frequencies. Part V deals with 
indirect measurements and includes many 
of the interesting devices mentioned above 
but many more are given under tlie previous 
headings also. 

From a heavy engineering point of view, 
how^ever, it might be contended that the 
book deals only siiperficially with important 
aspects such as wattmeter errors and 
measurement of small differences of phase, 
wdiile the very important bridge method of 
measuring power has only a mere mention. 
Also some additional detail might be ex- 
pected regarding, e.g.. the construction of 
a valve oscillator to be used as an A.O. 
source since a very simxJe form of this 
appliance can be made and used for bridge 
measurements- However, in spite of these 
limitations and considering the scoije and 
price, the book is w'ell w'orth w^hile. 

Kenneth Aston. 
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Foundations . of Chemistry. — By K. Siirya- 

narayana, Professor of Chemistry, Pacliai- 

yappa's College, Madras. Pp. 703. Price. 

Rs. d. (Published by the Author, 326, 

Py croft’s Road, Madras.) 

This is a text-book intended to supply 
the exact requirements of candidates 
preparing for the Intermediate Examination 
of Indian Universities. 

Excepting those that deal with purely 
tlieoretical topics, all the other chapters 
contain detailed instruction>s for laboratory 
work pertaining to the subject-matter of 
each chapter. In trying to make the 
instructions comprehensive, the author has 
sometimes indulged in superfluous verbiage. 

The descriptive portious of the book are 
quite satisfactory. There is an abundance 
of diagrams which are very well drawn. A 
good number of questions is given through- 
out the book. 

The printing and get-up are very good. 
The book contains most of the material 
required for the Intermediate syllabus of 
the Mysore. University. 

M. Seshaiyengah. 


Exercises in General Chemistry and Quali- 
tative Analysis. By H. G. Deming and 
vS. B. Arenson. (John Wiley & Sons, Inc. 
IT.S.A.*, Chapman and Hall Ltd., London.) 
Fourth Edition. 1935. Rewritten and 
Revised. Pp. xv4-326. Price 9^. 

The book under review aims at an element- 
ary laboratory course in General Chemistry 
for the College Classes as a companion 
volume to Deming’s ‘-'General Chemistry 
The object of an elementary laboratory 
course iu Chemistry as stated by the authors 
in their preface is not merely to impart che- 
mical information but to develop the chemi- 
cal outlook. The student should be made 
to be familiar with a few representative types 
of matter and shonld grasp the general prin- 
ciples of Chemistry ; and more than all he 
should receive a sound training in the experi- 
mental technique employed in investigations 
of a fundamental nature. The first 226 pages 
of the book are devoted to about 75 practi- 
cal exercises most of which can be performed 
by the average student in a 2-hour period. 
These include the well-known inorganic pre- 
parations, verifications of the quantitative 
laws in Chemistry, fundamental concepts like 
Oxidation and Reduction, Physico-chemical 
measurements, such as, verification of Fara- 
day’s laws of electrolysis, conductivity of 


solutions, freezing point measurements, Pjr 
values and heat of neutralisation. A few 
exercises of Engineering importance, such as, 
analysis of water and calorific value of fuels 
are also added. New experiments on Photo- 
graphy and Sensitivity of qualitative tests 
have been included in the present edition. 
The latter part of the book deals with syste- 
matic qualitative analysis of inorganic mix- 
tures. The special feature of the book is the 
list of questions at the end of each exercise 
which will require the student to make care- 
ful observations in connection with each ex- 
periment as also to understand the theory 
underlying the same. The book is obviously 
written with special reference to courses in 
Practical Chemistry as adopted by American 
Universities. It would be worth while con- 
sidering if elementary practical courses in 
Chemistry in our Universities could not be 
modelled on lines similar to I'hose adopted 
in this book. 

M. P. V. 


The Chemical Control of Conception. By 
John R. Baker, m.a., n.Phil. (Chapman 
& Hall, 1935.) Pp. x+173. Price 15s. 
In reviewing "'The Chemical Control of 
Conception ” by Dr. J. R. Baker with a 
chapter by H. M. Carleton, one is struck with 
admira.tion at the scientifically cautious 
attitude of the author. The book is in- 
tended for the expert who amidst the glut 
of commercially well-advertised contra- 
ceptives — both occlusive and spermicidal — 
has -to choose one which would give a cent, 
per cent, safety and satisfaction. The work 
has been undertaken at the instance of the 
English Birth Control Investigation Com- 
mittee ; detailed descriptions arc given of 
the technics which he has standardised for 
the purpose of accurately grading the 
spermicidal powers of pure substances and 
of proprietary preparations. The mode of 
action of substances upon sperms is dis- 
cussed and very cautious conclusions are 
drawn therefrom. Historically it is interest- 
ing to note that Kolliker in 1854 made the 
first investigation of th(^ action of substances 
upon sperms. As defined by the author 
''the ideal spermicide for practical use 
would be a very soluble, stable, non-volatile, 
inodourous, non-irritant, inexpensive solid 
substance moderately or strongly spermi- 
cidal in the presence of proteins in both 
alkaline and in acid media within physio- 
logical limits”. Such an ideal spermicide is 
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yet to be found. The book contains this book would stiranlate more 
A^jpendices of the actions of various che- on the part of an intelligent student 

micals in various dilutions on isolated any of the modern well-planned text-b()t>* , 

sperms at various time intervals. The Few teachers would agree that the 
guinea-pig sperm or as it is called “cavy is successful in presenting ''an outlook " 
sperm’' is the one that has been used mathematics Avhich makes it, not ^ 
throughout. One realises the difficulty on embodiment of definiteness and antlo** ^ 

a perusal of the hook, in using or in advising: but a home of the free creative spiril^ ■ 

to use, any chemical spermicide, whole- There are hooks on mathematics 
heartedly, as hundred per cent, efficient, mainly or solely for the use of scientist^ 

The chapter on the Pathology of the contra- other branches, such as chemistry. ^ 

ceptives by Dr. Carleton errs, perhaps, on larly, should there be statisticians \vU* * 
the side of iiltra-caution. It is said ‘fin background of mathematics is negligiOb ^ 

many cases the use of contraceptive sub- they would find the present book a ^ ^ 

stances and proprietary compounds which are useful object of perusal, if associated 
permanently adopted by Birth Control some text-book such as Freeman \s it-s* 
Clinics as routine methods, it is not known book in the Actuarial Mathematics , 

whether a product is harmful or not by Amongst Macmillan & Co.’s mathcnnit 
adequate experimental tests”; this is a publications, I have not seen a book u. 

statement which is absolutely true. Dr. closer print and worse paper than 

Carleton comes to the conclusion that "a are used here. I should not be surprise ■ 
really potent chemical contraceptive which many of the Intermediate students 
is also devoid of any pathological effects Indian Universities would treat this D* - 
has yet to be found’'. On the' whole, the as one more of their text-books on 'Euv I > - 
book is a remarkable and outstanding Prose — the language used in a book 
contribution on the sjibject of Birth Control, mathematics ought to be far, far sim])b*^ 

It is well printed ; the price is perhaps too style. 

high (. 15 . 9 / 1 .). I would strongly recommend C. 

the book to find a place in the library of 

every medical man, as also every social Plant Life, A Text-book of Botany. ^ ! 
worker interested in population problems. D. B. Swingle. (Chapman ik Ilall, 1 • 

III. London, 1935.) Pp. 441; Figs. 

Price ^:3. 

Descriptive Mathematics, By John Maclean, Dr. D. B. Swingle of the Montana. • ' 

M.A., n.sc. (Macmillan and Co., Ltd., College, Bozeman, has recently w'ritten a ; » ‘ 
London, 1935.) Pp. xvi+143. Pjfice text-book of Botany, which has many i*\» ’ 

Pts. 2-8-0. lent features. Tlie treatment centres a r« » ^ ; 

This is a companion volume to the the life processes of plants — their I 

author’s Graphs and Statistics (1926). To of obtaining food, its subsequent us<* 
quote from the preface, ’'In contrast with growth and reproduction, and the means " h* 
Graphs and Statistics (1926) where the adopt to protect themselves from the da u ^ * 
stress was laid so much on the applications that beset them. The style of ■‘vrilfing 1 
that mathematicians found but little interest simjfie that even the dnliest student sh** . ; 
in it, the. emphasis here is often intensely have the minimum of difficulty in wnr'. :i 
mathematical”. Apart from a few pages his w'ay through the first 15 cha])tei\s, < ^ 
dealingwithFiniteDifferences, thehfintense” ing with the fundamental aspects of [d-. 
mathematics is however of the Intermediate physiology and structure. Chapters X \ 
standard. The author’s intention has not to *^XXTY" deal with typical represent at = . 

been to produce any text-book to be used of the plant kingdom. The bulk of tin* n. 
by the general class of students. He ter here is organised in the usual orllu*,., 
claims to have introduced new features manner, but there is a freshness of treat 1 « . . » 
and methods w^hich wmnld benefit the more that makes it agreeable. A good -v 

enterprising teachers and students. Con- not always seen in text-books, is that . < - , 
sidering, how-ever, the mathematical kno\v- describing each group of plants the a ti: : ^ 
ledge of the students wffio would use the gives a paragraph on its economic valiu^ 
book, and looking through the contents of another on its relationsliips to other 
the main chapters, it is hard to see how Chapters XXV and XXVI deal with tlu^ i ^ 
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facts of evolution and Mendelism including 
an account of fossil plants. The last three 
chapters are devoted to ecological consider- 
ations and in the end there is a useful glossary 
of technical terms. At the close of each 
chapter there is a list of questions for review, 
wliicli will servo to stimulate thought on the 
part of the student and revert his attention 
to many important facts in the text, wliich 
he might have overlooked in tlie first reading. 

The illustrations are in general very satis- 
factory. Good care has been exercised in 
tlie selection of those that have been borrowed 
from other books. Of these* Fig. lf)3 on 
Oedogonlnm has evidently been taken from 
Chamberlaints Elements of Plant Science, 
altliough the credit line has been omitted due 
to oversight. Fig. 95 (illustrating secondary 
growth in dicotyledonous roots}, stated to 
iiave been borrowed from the 3/‘d Edition of 
the well-known text of Holman and Robbins, 
is really taken from the older editions, Tlie 
latter authors have entirely redrawn this 
group of figures in their latest edition, for it 
is unthinkable that such an old root as that 
shown at '*D” should have remained without 
cork formation in the uericycle. Tn the 
figures on mitosis a continuous spireme 
thread has been made in the prophase, 
althougli most cytologists are now agreed that 
the chromosomes remain separate and do not 
join end to end in this fashion. 

On p. 197 it is mentioned that there are at 
least 200,000 species of seed-bearing ydants, 
while according to the estimates of most taxo- 
nomists tills number is well under 150,000. 
In dealing withthelife-liistoryof angiosperms, 
more particularly the develox^ment of the 
female gametophyte, it is mentioned that 
Lilium follows an unusnal course and there- 
fore it should be substituted by a general 
type. Ratlier ironically the figiir(‘s accom- 
panying the description are still those of 
Lilium wiiich is ciearly a mistake. 

On the whole it can be said that the book 
has many ex(*.ellent features, wdiich should 
make it very useful to elementary students 
of Botany. It is hoped that the defects 
pointedout above willbe remedied in the next 
edition. P. Maheshwart. 


Ciliate Protozoa. 

(1) WiMPERTIERE ODER CiLIATA (INFUSORIA): 
In Dahl’s Tierwelt Deutschlands, Teil 
18, 21, 25, 30. 1. Allgemeiner Teil 

und Prostomata, pp. 1-180, 607 Figs. 
(1930) ; 2. Ilolotricha.} pp. 181-398, 831 


Figs. (193.1): 3. Spirotricha, pp. 399- 
650, 916 Figs. (1932p 4. Peritricha unci 
Chonotrieha, pp. 651-886, 1053 Figs. 
(1935). By A. Kahl. Gustav Fis- 
cher, Jena. Price Rmk. 64. 

(2) Ttntinnidae. In Grinijje’s Tierwvdt der 

Xord-und Ostsee. Teil C 1-.2, pp. 1-28 
(1932-33.).— By E. Jfirgensen A. 
Kahl. Akad. Verlags., Leipzig. 

(3) Otliata Turera kt Ectooomuensalia. 

Ibid, IT. 0 3, pp. 29-146, 888 Figs 
(1933). By A. Kahl. 

(4) OrLlATAENTOCOMMKNSALTAET PARASmCA. 

Ibid., 11. 0 4, pp. 147-183, 138 Fiw<^ 
(1934). By A. Kahl. 

(5) SroTOR.iA. Ibid., II. 0 5, pp. 184-226, 

228 Figs. (1934). By A. kWiI. 

Witli the publication of the fourth part, 
just issued, has been completed a monograph 
on the free-living Oiliate Protozoa of the 
world, of great worth and practical utility 
to the workers on tlie group. Ever sinc<y the 
days of the early microscopists, the ciliates 
living in ponds and pudrlles, presenting such 
a diversity of form and structure, liavc been 
favourite objects of study. The number of 
new genera und species discovered in all parts 
of the world has gone on increasing, and the 
serious student of the group is bound to ex- 
])erience considerable difficulty in consulting 
tlic vast and scatt(*red literature dealing witli 
them. Saville Kent’s Manual of Infusoria, 
published more than fifty years ago, gave a 
description of all the forms known till then. 
SchewiakofFs great monograpii on Infusoria 
aspirotricha (1896) being in 'Russian, was of 
restricted iisefnlness, though the classification 
introducedbyhim has been generally followed. 
Stokes in America (1888), Ronx (1901) and 
Penard (1922) al Geneva have published va- 
luable monographs on the freshwater ciliates, 
but they only dealt with the forms that came 
under tlieir personal observation. The works 
of Blochmann (1895), Eyefertli-Schoeniehen 
(5th edition, 1927), and Lepsi (1926) have 
all stood the worker in good stead, by making 
available synoptical keys and short descrip- 
tions of a large number of genera arid spe- 
cies, but they could not be relied upon for 
adequate. de>scription of all known fornu*. 
During the last decad(\ Dr. Kahl of Hamburg 
has been unquestionably the most energetic 
worker on the group, and had published a 
good deal of itnportant work, before under- 
taking the monographs now under review. 
Die Tierwelt Deutschlands is supposed to 
deal with the fauna of Germany and the 
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yet to be found. The book contains 
Appendices of the actions of various che- 
micals in various dilutions on isolated 
sperms at various time interva.ls. The 
o’uinea-pig sperm or as it is called '"cavy 
sperm’' is the one that has been used 
throughout. One realises the difficulty on 
a perusal of the book, in using or in advising 
to use, any chemical spermicide, whole- 
heartedly, as hundred per cent, efficient. 
The chapter on the Pathology of the contra- 
ceptives by Dr. Carleton errs, perhaps, on 
the side of ultra-caution. Tt is said ‘bn 
many cases the use of contraceptive sub- 
stances and proprietary compounds which are 
permanently adopted by Birth Control 
Clinics as routine methods, it is not known 
whether a product is harmful or not by 
adequate experimental tests’' ; this is a 
statement which is absolutely true. Dr. 
Carleton comes to the conclusion that '‘a 
really potent chemical contraceptive which 
is also devoid of any pathological effects 
has yet to be. found”. On the whole, the 
book is a remarkable and outstanding 
contribution on the subject of Birth Control. 
Tt is well Tainted ; the price is perhaps too 
high (15§/i.). I would strongly recommend 
the book to find a place in the library of 
every medical man, as also every social 
worker interested in population problems. 

N. 


Descriptive Mathematics. By John Maclean, 
M.A., B.se. (Macmillan and Co., Ltd., 
London. 1935.) Pp. xvi+143. Price 
Pws. 2-8-0. 

This is a companion volume to the 
author’s Graphs and Statistics (1926). To 
quote from the preface, '‘In contrast wuth 
Graphs and Statistics (1926) where the 
stress ’was laid so much on the applications 
that mathematicians found hut little interest 
in it, the emphasis here is often intensely 
mathematicar’. Apart from a few pages 
dealing wdth Finite Differences, the “intense” 
mathematics is ho’wever of the Intermediate 
standard. The author’s intention has not 
been to produce am/ text-book to be used 
by the general class of students. He 
claims to have introduced new features 
and methods wffiich would benefit the more 
enterprising teachers and students. Con- 
sidering, however, the mathematical know- 
ledge of the students who would use the 
book, and looking through the contents of 
the main chapters, it is hard to see how 


this book would stimulate more thinking 
on the part of an intelligent student than 
any of the modern well-planned text-books. 
Few teachers w^ould agree that the book 
is successful in presenting “an outlook on 
mathematics w'hich makes it, not the 
embodiment of definiteness and authority 
but a home of the free creative spirit”. 

There are hooks on mathematics written 
mainly or solely for the use of scientists of 
other branches, such as chemistry. Simi- 
larly, should there be statisticians whose 
background of mathematics is negligible, 
they would find the present book a very 
useful object of perusal, if associated v/ith 
some text-book such as Freeman's text- 
book in the Actuarial Mathematics Series. 

Amongst Macmillan & Co.’s mathematical 
publications, I have not seen a book using 
closer ])rint and worse paper than what 
are used here. I should not be surprised if 
many of tlie Intermediate students of 
Indian. Universities would treat this book 
as one more of their text-books on English 
Prose — the language used in a book on 
mathematics ought to be far, far simpler in 
stvle. 

C. N. S. 


Plant Life, A Text-book of Botany. By 

D. B. Swingle. (Chapman & Hall, Ltd., 

London, 1935.) Pp. 441; Figs. 290. 

Price U3. 

Dr. D. B. Swingle of the Montana State 
College, Bozeman, has recently wuutten a ncuv 
text-hook of Botany, which has many exce l- 
lent features. Tlie treatment centres around 
the life processes of plants — their methods 
of obtaining food, its subsequent use for 
growth and reproduction, and the means they 
adopt to protect themselves from the dangers 
that beset them. The style of wuiling is so 
simple that even the dullest stuJent should 
have the minimum of difficulty in w'orking 
his w'ay through the first 15 chapters, deal- 
ing with the fundamental aspects of plant 
physiology and structure. Chapters XYI 
to XXIY deal witli t^^pical representatives 
of the plant kingdom. The bulk' of the mat- 
ter here is organised in the usual orthodox 
manner, but there is a freshness of treatment 
that makes it agreeable. A good feature, 
not always seen in text-books, is that after 
describing each group of plants the author 
gives a paragraph on its economic value and 
another on its relationships to other groups. 
Chapters XXY and XXYT deal with the main 
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fact.s of evolution and Mendelism including* 
an account of fossil plants. Tlie last three 
chapters are devoted to ecological consider- 
ations and in the end there is a useful glossary 
oi' technical terms. At the close of each 
cliaptor there is a list of questions for review, 
which will serve to stimulate thought on the 
part of the student and revert his attention 
to many important facts in the text, which 
he might have overlooked in the first reading. 

The illustrations are in general very satis- 
factory. Good care has been exercised in 
the selection of those that have been borrowed 
from other books. Of these Fig. 163 on 
Oedogunlnm- has evidently been taken from 
Chamberlain's Elements of Plant Science^ 
although the credit line has been omitted du<^ 
to oversight. Fig. 95 (illustrating secondary 
growth in dicotyledonous roots;, stated to 
liave been borrowed from the 3rd Edition of 
the well-known text of Holman and Bobbins, 
is really taken from the older editions. The- 
latter authors have entirely redrawn this 
group of figures in their latest edition, for it 
is unthinkable that such an old root as that 
shown at ''D'’ should have remained without 
cork formation in the pericyele. In the 
figures on mitosis a continuous spireme 
thread has been made in tlie prophase, 
althougli most cytologists are nowagreedthat 
the chromosomes remain separate and do not 
join end to end in this fashion. 

On p. 197 it is mentioned that there are at 
least 200,000 species of seed-bearing ydants, 
while according to the estimates of most taxo- 
nomists this number is well under 150, 000- 
In dealing withtlielife-history of angiosperms, 
more particularly the development of the 
female gametophyte, it is mentioned that 
Lilhim follows an unusual course and there- 
fore it should be substituted by a general 
type. Bather ironically the figuix^s aecom- 
I)anying the description are still those of 
lAliiim wiiich is clearly a mistake. 

On the wdiole it can be said that the book 
has many ext‘, client features, wliich should 
make it very useful to elementary students 
of Botany. It is hoped that the defects 
pointed out above willbe remedied in the next 
edition. P. Maheshwakt. 


Ciliate Protozoa. 

(1) WiMPERTIERE ODER CiLIATA (INFUSORIA): 
In Dahl’s Tierwelt Deutschlands, Teil 
18, 21, 25, 30. 1. Allgomeiner Teil 

nnd Prostomata, pp. 1-180, 607 Figs. 
(1930) ; 2. Eolotrichaj pp. 181-398, 831 


Figs. (1931); 3. Spirotricha, pp. 399- 

650, 916 Pigs. (1932;: 4. Peritricha und 

Chonotricha, pp. 651-886, 1053 Figs. 

(1935). By A. Kahl. Gustav Fis- 
cher, Jena. Price Rmk. 64. 

(2) Ttntinnidae. In Grimpe’s Tierw(dt der 

Xord-unrl Ostsee, Teil C 1-2, pp. 1-28 

(1932-33). — By F. Jorgensen & A. 

Kahl. Akad. Verlags., Leipzig. 

(3) OlLIATA LiUERA ET EoTOCOMMENSALIA . 

Ibid, IT. 0 3, pp. 29-146, 888 Figs. 

(1933).. By A. Kahl. 

(4) FiliataEntocommensaltaet Parasitica. 

Ibid., 11. 0 4, pp. 147-183, 138 Figs. 

(1934). By A. Kahl. 

(5) SucTORiA. Ibid., IT. 0 5, pn. 184-226, 

228 Figs. (1934). By A. kWiI. 

With the publication of the fourth part, 
just issued, has been completed a mono.graph 
on th(‘ free-living Oiliate Protozoa of the 
world, of great worth and jiractical utility 
to the workers on the group. Ever sinc<j tlie 
days of the early microscopists, the ciliates 
living in ponds and i>udd]es, presenting such 
a diversity of form and structure, have been 
favourite objects of study. The number of 
nev' genera and species discovered in all parts 
of the world has gone on increasing, and the 
serious studjmt of the group is bound to ex- 
perience considerable difbenlty in consulting 
the vast and scattered literature dealing witli 
'them. Baville Kent's Manual of Infusoria, 
publislied more than fifty years ago, gave a 
description of all the forms known till tlien. 
SchewiakolT's great monograpli on Infusoria 
aspirotricha (1896) being in Russian, was of 
restricted usefulness, though the classification 
introduced by him has been generally followed . 
Stokes in America (1888), Roux (1901) and 
Penard (1922; at Geneva have published va- 
luable monographs on the freshwater ciliates, 
but they only dealt with the forms that came 
under their personal observation. The works 
of Blochmann (1895), Eyeferth-Schoenichen 
(nth edition, 1927), and Lepsi (1926) have 
ali stood the workerin good stead, by making 
available synoptical ke^rs and short descrip- 
tions of a large number of genera and spe- 
cies, but they could not be relied upon for 
adequate description of all known forni^\ 
During the last decade. Dr. Kahl of Hamburg 
has been unquestionably the most energetic 
worker on the group, and had published a 
good deal of important work, before under- 
taking the monographs now under review. 
Die Tienmlt DeutscMands is supposed to 
deal with the fauna of Germany and tlu^ 
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neighbouring seas, but the free-living cili- 
ates are cosmopolitan in their distribution, 
and the learned author has wisely given a 
description of practicably all known forms 
of the world. The scientific periodicals of 
the world (including some very obscure ones) 
have been carefully scanned for information, 
and the genera and species brought under a 
well-planned system of classification. There 
are several new families and quite a big num- 
ber of genera and species w^hich the author 
himself has established. In all 372 genera 
and close upon 2,000 species are dealt with. 
The descriptions are accompanied by more 
than 2,400 small-sized text-figures grouped 
together in 155 plates. There are identifi- 
cation tables for families as well as genera 
and species. The work is very thorough and 
up-to-date, and the students of the group 
will bless the author for this admirable 
monograph. 

In the monographs concurrently published 
in Die Tierwelt der Nord-und Ostsee there 
are synoptical tables of all families and 
genera, though of course only forms living in 
sea-water or parasitic in marine animals are 
enumerated and sketched. In the part deal- 
ing with entocommensals and parasitic 
marine forms, two nevr sub-orders, Thigmo- 
trichaandApostomea, established by Chatton 
and L'wofl' in 1922 and 1928 respectively, 
have been included, and the fragmentary in- 
formation relating to them, hitherto found 
scattered in a number of papers, brought 
together. 

With this series of monographs the re- 
searcher will be guided safely, and no one 
who aspires to identify known forms or to 
describe new ones, can afford not to consult 
them constantly. 

E. L. Bhatia. 


Electrotechnics, No. 8. (Electrical Engineer- 
ing Society, Indian Institute of Science, 
Bangalore.) Pp. xvi-t-198. April 1935. 
Price Bs. 2. 

The editorial board should be specially 
congratulated on their splendid success in 
bringing out this issue of Electrotechnics. 
This number is the biggest of those published 
so far and contains 29 technical articles, 
the choice of the subject-matter being so 
wide that one or the other of them should 
be of interest to any one in the engineering 
profession. The topics cover manufactur- 
ing processes, electro-chemical industries, 
design and research notes, electrical com- 


munication, electric traction and general 
engineering. 

The editor’s scheme for Nationwide 
Broadcasting in India has attracted a 
great deal of attention. We may disagree 
with the writer on some such grounds as 
extravagance but it is obvious that his plan 
is the result of a careful study of the systems 
in use in edher countries and it must be of 
great interest to the general scientific reader 
and in particular to those who will he 
responsible for the setting up of a broad- 
casting system in this country^ 

While this article must necessarily be to 
a large extent statistical it should be ob- 
served that statistics generally make rather 
dismal reading and there is a tendency^ in 
several articles in the number to run to 
statistics. 

Also it might be wished that the publica- 
tion as a whole could have been less verbose. 
Engineers should aim at a concise state- 
ment of fact rather than at a literary com- 
position. 

Considering the scarcity of high class 
electrical journals published in India and 
coming, as it does, at the stage of technical 
development that India is passing through 
at present, the Electrotechnies deserves 
co-operation from everybody interested in 
the electrical development of India, both in 
the industrial and academic fields. 


The Calculus of Plenty. By Sir Josiah 
Stamp, G.C.B., G.B.E., LL.D., D.h^C., F.B.A., 
being the Norman Lockyer Lecture for 
1935, delivered before the British Science 
Guild on November 13th, 1935. 

In this lecture Sir Josiah Stamp seeks to 
bring into measurable order the various 
concepts of Plenty comprised under the 
widespread phrase ''Poverty in the midst 
of Plenty”. 

He states that all the cases are covered by 
a main three-fold classification with various 
sub-heads. First, the plenty^ of phy^sical or 
scientific potentiality; second, the plenty of 
unused or unmarketed production ; third, 
the plenty of unused capacity. 

Quoting Lord Kelvin’s dictum that "we 
never know much about an^^thing until w'e 
have contrived to measure it,” he begs the 
term '‘Calculus of Plenty'' as an indication 
of the scientific discipline which is necessary^- 
for the mind, when it proceeds from its 
composite concept of plenty, to deductive 
inferences for human action and policy. 
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,The problem, he contends, is a summation 
• of successive equal units or magnitudes 
with receding (a) time poteniiah (where, for 
example, an invention can only be brought 
into full use gradually, {h) cost potentials 
(where fuller utilisation of unused capacity 
involves greater proportionate expense for 
each unit), and (c) demand potentials (where 
increased supplies can only be sold at lower 
prices). 

He' then proceeds to analyse the figures 
submitted by Technocracy and writers in 
sympathy wdth the ideas whicli that move- 
ment represents. He points out that the 
gross theoretical or technical capacity based 
on engineering ideas, has to be broiiglit 
down to the more important economic 
•capacity by a number of stages. These 
may be shortly indicated as follows: (1) A 
100 per cent, use is in practice unattainable, 
a necessary operating reserve must be 
maintained. This he terms the operating 
margin. (2) Perfect integration of all in- 
dustries supplying other industries, and not 
the final consumers demand, is seldom 
attained and so results uneo-ordinated 
surplus capacity"'. (3) Allied to the fore- 
going, but not due to lack of co-ordination 
is ^^seasonal surplus capacity"". (4) Two in- 
dustries may have surplus capacity techni- 
cally equal yet vastly different in “practical 
demand potentiality.” People may desire 
radios more and more and pianos less and 
less. (5) When demand has strengthened 
to a point that entrepreneurs are actively 
providing new ].)lant to meet it, we have 
capacity technically displaced on rising de- 
mand. (6) Capacity may also be displaced 
on a stationary demand by reason of new 
inventions, which may be termed invention 
displacement. We have also to considcu’ 
(7) economically misplaced capacity, (S) 
cyclical surpluses, and (9) tvasteful exploita- 
tion, e.g., rapid using up of timber witliout 
afforestation. 

In further interesting paragraphs iSir 
Josiah discusses actual attempts at measure- 
ment and different intensities of demand. 
In the section on Gluts, overproduction, 
restriction and destruction, ]\o deals with 
what has aw^akened the real interest of the 
general public, such matters as the plough- 
ing-in of cotton and the burning of coffee 
in Brazil, - 

Finally he The Measurement of 

the Subjective, vi::., “the force of that 


human desire wliich alone makes objeed.s 
wealth”. 

* Altogether the lecture is one wliich any 
earnest student of present-day economics 
may usefully read. Nevertheless and al- 
though in fairness to the lecturer it should be 
stated that while he disclaims any desire to 
“debunk’' the phrase “Poverty in the 
midst of Plenty”, it is difficult not to be 
reminded of Henry Ford’s distrust of 
“experts”. The moment one gets into the 
‘^expert state of mind” Henry Ford* says 
‘‘a great number of things become im- 
possible”. The need for exactitude of 
thought and measurement may be freely 
granted, but only as a means to an end. 
Too often the inertia of the human mind is 
satisfied with sucli preliminary effort, as a 
doctor miglit be satisfied if he can correctly 
name a disease. The elaborate statistical 
studies of Seebohm Powntree and others, 
though they may have accurately measured 
the “xioverty line” in certain cities, do not 
seem greatly to have mitigated poverty, 
the real •'trouble of the poor” to quote 
Bernard Shaw. “The. expert state of mind” 
is too often concerned witli tilings as they 
are or have been in its (^xperienee. Thus 
it might be conceived that in the days of 
hansom cabs and “growl(u^s” an expert 
committee called to report on the possible 
improvements of street passengeT‘ transport 
in London, would collect all available 
statistics with reference to the best design 
of cab, the proper care and feeding of liorses, 
and the necessary education ot cabmen. 
The real remedy is the taxi. 

In Josiali Stamp’s lecture frequent re- 
fercuice is made to ])ric(\s and profits, and 
the maintenance of the present financial 
system w^onld seem to be tacitly assumed. 
More and mor(‘, how^ever, it is coming to be 
realised by quite responsible thinkers that 
the present economic system is nothing less 
thaji a desperat(" form of warfare, that the 
profit motive is incom])atible with the more 
abundant life for the mass of the people. 
Until that motive, is replaced by the spirit 
of service it may be doubt(‘d Avhether compi- 
lation of statistics, however necessary and 
useful as an aid to reconstruction, will 
greatly help us to the realisation of true 
“Plenty” in all its implications. 

' -- G. J. F. 


*A/V Life auii Work, p. 86, 
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Report of the Punjab Irrigation Research 
Institute for the year ending April 1935. 
(Printed by the Superintendent, Govern- 
ment Printing Press, Punjab.) 1935. 

The Irrigation Research Institute of the 
Punjab which was established with the 
object of investigating the rise of the water- 
table and the consequent serious water- 
logging brought about by the extension of 
canal irrigation, has largely expanded its 
scope of activities and now embraces six 
major sections dealing with various aspects 
of the special irrigation problems that the 
network of canals has brought in its train. 
The Chemical, Physical, Mathematical, 
Hydraulic, Statistical, and Land Reclama- 
tion sections comprise the Institute at 
present and fundamental problems as well 
as those of practical application are being 
studied, and the Institute is already serving 
the needs of new irrigation works with 
valuable data. The most important from the 
point of ^new of the agriculture of the tract 
is certainly the work relating to the deter- 
ioration of soils due to alkalinity and the 
methods of reclaiming them, the initial 
objects in fact of the Institute. Drainage 
and washing out of the salts together with 
applications of gypsum constitiite the 
methods of reclamation of even these highly 
alkoline soils whose pH values range between 
8*5 and 10-0 and which in the first year of 
reclamation are too stiff for the drains to 
run. It is interesting to note that in the 
course of about three seasons the land is 
improved well enough to grow not only 
paddy but even sugarcane with moderate 
yields. The net cost per acre of the recla- 
mation after deducting the income from 


the crops raised is put down as Rs. 220, 
and the period of time involved as four 
seasons. 

The Chemical section has also correlated 
the depth of the underlying kankar layers 
to the facility of reclamation, the nearer 
such layer is to the surface the more easy 
is the reclamation. An easy method of 
judging the safety of irrigation waters for 
irrigation is also indicated by noting the 
ratio of the total ^STa to the total Ca in the 
water. 

The study of silts has formed an impor- 
tant part of the work in the other sections 
as likewise the subject of the uplift pressures 
on dams. The Physical section reports an 
important metliod of investigation of such 
pressures by means of electric appliances 
which has yielded satisfactory results. Tlio 
large resort to the use of models in the 
physical and hydraulic investigations is 
also a noteworthy feature of the year's 
work, notwithstanding the difficulty of 
ap]>roximating closely enough to natural 
conditions which such a method usually 
presents. A welcome feature of tlie work 
in all sections is the association of the Statis- 
tical section which is a guarantee of the 
reliability of the results ; this is a fortunate 
circimistance as most of the field and other 
experiments of the past in this country 
have not had this advantage and have 
suffered in value in consequence. The 
Institute, is probably unique in the compre- 
hensive and many-sided study it has under- 
taken of problems which i‘oncern the welfare 
of the whole country and both the Director 
and his colleagues have to he eougratiilatecl 
on the results of the year’s work. 


Erratum. 

Currenf Science. YcA, lY. No. C, Decembei* 1935, Page 305, higlit-hand Column, Tine 19 : — 

J7eaf7 ^ for M. 
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Problems of Road Research. 

A T the second .session of the Indian Eoad 
^ Congress held recently in Bangalore, the 
delegates, mostly Engineers from the differ- 
ent parts of India, discussed more than thirty 
papers dealing with the various aspects of 
their departmental problems. Apart from 
this professional interest in the construction 
and maintenance of proper roads, the pro- 
vision of increasing facilities for vehicular 
and pedestrian traffic must always be of the 
utmost importance to the general public. 
The introduction of motors which has 
initiated new Engineering problems, must 
produce even a more profound effect upon 
the social and economic life of the people 
than the Eaihvays did before, and the greater 
range and mobility of these mechanically 
driven vehicles have brought about a trans- 
formation in rural India and in the general 
methods of transport. The basic facts and 
the elementary governing considerations of 
road problems are of sucii vital character as 
to necessitate the creation of a Ministry of 
Transport and a Eoad Eeseareh Board 
financed by the Road Development Account. 
The need for a Eoad Research Organisation 
is evident from two factors, r/:., the large 
amounts annually expended in India on the 
construction and upkeep of roads, and the 
large number of accidents associated with 
motor transport. The traffic problems are 
not confined to the technical and professional 
interests of the engineers alone, but they 
really belong to the domain of an applied 
science which includes not only Engineering 
but also Physiology, Psychology and Peda- 
gogy. 

The administration of the Eoad Deve- 
lopment Account is vested in the Governor- 
General in Council in accordance with the 
advice of the Standing Committee for Roads. 
It ought to be the function of the Ministry 
of Transport to administer the Eoad Fund 
from which grants have to be made to the 
Provincial Governments for the maintenance 
and improvement of public roads, and the 
Ministry ought to be the responsible govern- 
ment department for initiating measures to 
promote the safety of road users. It ought to 
assume responsibility for the approval of 
all technical details regarding the lay-out 
and oi)ening of new roads in all schemes for 
which grants are made from the Eoad Deve- 
lopment Account. It ought to invite the 
local governments to submit research pro- 
grammes with special reference to the traffic 
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and climatic conditions of the provinces, and 
their practical applications which must be 
referred to the Eoad Eesearch Board for 
investigation and advice. In such a scheme 
of co-ordination, the problems to be faced 
by the Ministr}^ can be grouped broadly under 
two heads, physical and psychological. 
The former will include materials used in 
road-making, the processes of construction, 
road usage and testing apparatus for judging 
the durability of roads, and the latter must 
embrace the utilisation of the knowledge and 
training of applied psychologists in propa- 
ganda and instruction of road behaviour. 
In certain of its major aspects, the division 
of work in respect of road direction and con- 
trol, the medical research worker will also 
find interesting problems. There is a serious 
responsibility, therefore, for systematising 
the information regarding all collateral 
problems upon which can be based the 
intelligent control and development of road 
transport in its engineering aspects. 

Under the Constitutional Eeforms of 1920, 
the construction and development of roads 
became a provincial subject. Though in detail 
the arrangements made by the provincial 
governments may varj^-, the general practice 
is that in some, the more important roads 
are under the charge of the provincial Public 
Works Departments, while in others the bulk 
of the responsibility devolves upon the Dis- 
trict Boards or equivalent local bodies. In 
most provinces there are three authorities 
in charge of the roads which are classified 
under the '‘large trunk roads’’ and ''feeder’" 
roads. Of recent years, the rural problems 
have assumed a new character owing to the 
increase in motor transport, and the con- 
struction and maintenance of the most im- 
portant roads have become an All-India con- 
cern which the x^rovincial governments have 
not the financial resources to deal with 
adequately. The comparative backward- 
ness of the road transport in India may be- 
an advantage to the raihvays, as serious 
competition is eliminated, but it must 
retard the economic develornnent of the 
country. The roads under the administra- 
tion of the local bodies acting as affluents 
to the main arteries, are indescribably bad, 
and yet tliey are the main distributive 
channels of agricultural produce. 

With the advent of bituminous and 
concrete binders, the dust problem may be 
considered as having been practically solved, 
but the main investigation is to enquire into 
the physical and mechanical x^roperties of 


the heterogeneous materials, subjected to 
the changing and the increasing intensity of 
loads and the influence of w-eather conditions. 
Strength and deformability as well as pro- 
cesses of attrition and x)rogressive losses of 
strength, which occur under different condi- 
tions in use, must have a specific relation 
to the intrinsic x^i'operties of the various 
aggregates and to their distribution on the 
surface. This aspect of road engineering 
has a peculiar interest to the research worker, 
more especially in view of the roads being 
used by vehicles x^^^'^'^dded with iron and 
pneumatic rubber tyres. 

Asphaltic bitumens, tar and pd-cli are 
all extensively used in road work, and 
our knowledge of the significant chemical 
properties of all these binders is still im- 
X:>erfect. During the hot w'eather when the 
temperature ranges between 100° F. and 
120° F. in most districts, tar melts and rises 
from the surface in soft outcrops sticking to 
the heels of the bare-footed x^edestrians and 
of the draught animals. The entire surface 
becomes corrugated on account of the 
rolling action of the vehicles, causing serious 
damage to the motor tyres, and when the 
tarred roads are hard, the xmnies which are 
extensively used for dragging double-w^heeled 
country coaches, slip and break their bones, 
besides endangering the safety of the occu- 
pants. The black surface of the tarred 
roads makes visibility x^oor at night, and 
must account for the numerous motor 
accidents on such roads at nights. The 
bulk of x>t^destrian traffic is bare-footed in 
India, and wdiat are the effects on the human 
system of frequenting tarred roads during 
tlie greater x>aU of business transactions. 
The x^osition at present is that the road 
engineer is employing material brought 
frequently under trade names, but of w'hose 
chemical composition he has no definite 
knowledge, and whose effect on the users of 
the road there is no means of ascertaining. 

Generally speaking, the Indian roads arc 
a standing menace to public health, acting, 
as they do, as the great carriers of infectious 
diseases. It is the common experience in all 
the Indian towns that the tarred roads 
during summer emit intense radiation of heat, 
X)arching up the air passages of nose and 
throat, w'hicli is a x^relude to the onset of 
iniluenza and all other manifestation of 
bronchial and lung trouble. When the hot 
winds blow over such roads, carrying the 
dust particles and other impurities, the eyes 
and month of the users of the road become 
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invoUintarily filled with them. In using 
any new road binders the road engineers and 
the i)iiblic health authorities have to co- 
operate and conduct experimental work 
before they are eniplo^md on a large scale. 
Roads have always acted as a source of 
danger to public health, and all attemi:)ts 
at improving its conditions must be sup- 
ported by a definite knowledge of experi- 
mental investigations in the research labo- 
ratories. 

The. most frequent cause of road accidents 
arises from the skidding characteristics of 
the surface. We have at present no know- 
ledge regarding the general influence of 
vehicle design on skidding, and formal 
investigation in this direction and in its 
relation to some conditions of road surfaces 
becoming slippery is desirable as a means 
of preventing those conditions from arising. 
Roads accumulate various types of debris 
on their surface, and behave differently 
under seasonal and atmospheric conditions 
and all these have to be linked with the 
texture and composition of binders. Another 
factor wdiich produces road accidents is 
psychological. The statistical data of acci- 
dents have been collected in a more or less 
mechanical fashion, and few psychological 
tests have been devised to investiga-te the 
human factors in ac(‘.idents. What is the 
psychological basis of the various traffic 
regulations ? Has the effect of these regula- 
tions on the driver and on the loedestrian 
generally been determined t It must be 
remembered tliat the driver of a motor car 
has to use the eye, the hand and the leg 
almost simultaneously and does his selection 
include an 3 ^ examination of how far these 
organs co-operate in a given situation and 
how speedily and correctly does his mind 
form the right judgment! How far does the 
habitual use of alcohol and narcotics affect 
the alertness of mind and steadiness of the 
eye, hand and foot! Equally important 
with these factors is irritability and im- 
patience, as well as night and colour blind- 
ness and defective sight. In such fields of 
enquiry the psychologists and doctors have 


to co-operate in the design of traffic and 
car signals, in the framing of traffic regula- 
tions, in the illumination of roads and 
A'chicles and in the selection and rejection 
of drivers. 

Clearly the pedestrian and the cvxdist 
cannot be selected. They^ are in the habit 
of picking up their own methods of using 
the road, and since the traffic regulation is 
becoming scientific, arbitrary modes of 
using the road must always produce acci- 
dents. It is obvious that they’-, above all 
others, should be instructed how- to avoid 
accidents from motor traffic. Instruction 
in schools and colleges and propaganda 
by private and aided agencies with a view" 
to impart systematic training may produce 
the desired results. On the roads it is not 
uncommon to find the physically deformed 
and defective people, blind and deaf, old 
men and unsophisticated children sorely 
trying the patience of motor drivers, the 
motor cyclists and bicyclists. We have, on 
the other hand, villagers carrying head- 
loads, bullock carts carrying steel girders 
and bamboo poles, and. beggars crossing 
from foot path to foot path, on sighting 
a ear to stop. The Indian traffic condi- 
tions are peculiar, and their control and 
direction must be base<i partly on research 
w"ork and partly upon the education and 
enforcement of traffic regulations. 

The importance of scientifically prepared 
and accident-free roads in India must be- 
come evident wdien it is remembered that 
more than fifty per cent, of her population 
uses the road bare-footed almost from 
infancy to old age, imbibing into the system 
the dust and pollution of the road accumu- 
lations. Will such an existence improve the 
physical efficiency of the people T It seems 
to " us that the multiplicity of problems 
involved not only in the construction and 
maintenance of roads, but also in the re- 
actions of such roads on public health, 
must be the chief argument in favour of 
instituting a Ministry of Transport and 
a Eoad Research Board. 
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The Golden Jubilee of 

January 19fcli and the four succeeding 
• days the members of the Ismailiah 
section in collaboration with the other 
communities organised an elaborate pro- 
gramme fittingly to celebrate the Golden 
Jubilee of the accession to the Gadi of 
Imamat of their leader Moulana Hazar 
Imam His Highness Aga Sultan, Sir 
Mahommed Shah, g.c.i.e., g.c.s.i. We offer 
our most sincere and respectful felicitations. 
The preparations in Bombay were especially 
noteworthy, for the Khoji community 
wanted to celebrate the occasion in a 
manner the world would not easily forget. 
Unfortunately the news of the death of 
King George spread a gloom over the 
Country, and in accordance with the personal 
wish of H. H. the Aga Khan, only the 
religious ceremonies were observed. The 
most striking event of the celebrations was 
the ceremonial of weighing His Highness 
against bars of gold in a huge balance to 
assess the tribute from his followers in 
honour of the occasion. The practice of 
weighing against gold is associated with 
rich historical traditions, and it was a 
common feature of the royal pageantries in 
the past. Perhaps the faith in the nobility 
and incorruptibility of the temporal and 
spiritual ruler is symbolically represented 
by gold, whose value is distributed among 
his followers with his benedictions. His 
Highness, well known for his piety and 
people zeal, has desired that the entire 
amount should be devoted to the spiritual 
advancement of his followers. 

When the history of contemporary events 
comes to be written, the contributions of 
II. H. the Aga Khan to the political and 
social developments of the Empire will 
occupy a prominent place. It will be re- 
called that he headed the Muslim deputation 
in 1906 to Lord Minto to urge the case for 
the increasing association of the members 
of the community with the administrative 
and political life of the Country, and, in its 
formative stages of development, he guided 
the destinies of the All-India Muslim League, 
and initiated a fund for raising the Aligarh 


H. H. The Aga Khan. 

College to the University status. Gifted 
alike with the outlook of an astute states- 
man and the clear judgment of a critical 
philosopher, he laboured hard to soothe the 
Muslim sentiments during the Balkan Wars, 
and the support and loyalty of his immediate 
followers during the Great War had a most 
steadying influence on the community as a 
whole, when Turkey was drawn into 
struggle. The influence which His Highness 
has been exercising on the political 
life of India is largely reinforced by 
his intimate knowledge of the trend of the 
public affairs in Europe, and his personal 
association with the leading allied statesmen. 
His study of Indian and Middle Eastern 
affairs in India in Transition (1918) produced 
a great effect on the final form of the Indian 
Act of 1919, and was consistent with his 
criticisms of the British Government's 
Mesopotamian and Arabian policy. He 
joined in numerous representatives both at 
the Peace Conference and subsequently in 
urging on the importance of preserving the 
sovereign integrity of Turkey to the interests 
of Europe generally and of Great Britain in 
Ijarticular. For such distinguished services 
in the promotion of peace. His Highness 
on whom the titles G.C.I.E. and G.C.S.I., 
were already conferred, received the honour 
of a salute of 11 guns and the rank and 
status of a First Class Chief of the Bombay 
Presidency. In 1923 the Council of State 
recommended him for the FTobel Prize. 

His war services were great, but those in 
the cause of the progress of tlie Muslim 
Community are greater. As the guardian 
of the historical traditions of his race and 
as one of the chief promoters of the Islamic 
learning and culture, and as a benefactor of 
Aligarh University, the Aga Khan is entitled 
to the lasting gratitude of his community. 
For his great learning and his disinterested 
efforts in promoting it, the University of 
Cambridge conferred on him the LL.D. 
degree. As India’s greatest Muslim leader, 
and as one of her most respected sons, he 
will always be remembered in the prayers 
of all the sections of the Indian xjopulation. 
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Recent Work on the Plant Viruses. 

By Kenneth M. Smith, d.sc., Ph.n., 

Fotaio y inis Research Siatioyi, School of Agricv.lture, Uyiiversltj/ of Cambridge. 


D URIinG the past decade the importance 
of the plant viruses, both from the 
purely scientific and the economic points 
of view, has been realised and increasing* 
attention is being paid to their study. In 
this article a brief account is given of some 
of the more recent work which, if it does 
not explain their nature, at least throws 
some light on certain aspects of the beha- 
viour of these rather mysterious disease 
agents. 

The field of study covered by present-day 
investigation of viruses is now so vast that 
it cannot be adequately surveyed in a single 
article. In order, however, to give the 
reader a fairly comprehensive statement 
of the trend of plant virus research, the 
subject is dealt with in three sections, and 
in the first of these one or two important 
points in the relationship of plant viruses 
with their insect vectors are discussed. In 
parenthesis it must be stated that the 
majority of plant viruses are dependent 
upon certain insects for their spread from 
diseased to healthy plants in the field and 
this relationship between insect and virus 
is one of considerable interest. 

It has for long been assumed that the 
insect was more than a mere mechanical 
vector of the virus and evidence that supports 
this view has gradually been accumulating. 
The existence of an ** incubation period ’’ 
of the virus in the insect or, as it is better 
called, a delay in the development of infec- 
tive power, the restriction of the transmitting 
power for a particular virus to a single insect 
species, the retention of the virus within 
the insect for long periods without recourse 
to a fresh source of infection, are all evidence 
in favour of there being some kind of obligate 
relationship between the insect and the 
virus. Some recent wmrk by Storey^ has 
advanced still further the knowledge of 
insect relationships with viruses. Working 
with the streak disease of maize and its 
insect vector, the leafhopper Cicadulina 
mhila Kaude, he has shown that there 
exist two races of this insect, one of which, 
the active race, is able to transmit the virus, 
the other or inactive race, being unable to 


1 Storey, H. U.^Proc. Roy. Soc., B, 1932, 112, 46. 


do SO. These two races are identical in 
appearance and are undoubtedly both of 
the same species. Furthermore by cross- 
ing the pure races Storey has demonstrated 
that the ability to transmit the streak 
virus is inherited as a simple dominant 
Mendelian factor linked with sex. Kow 
comes a further step, the same worker- 
lias sliovvn that a simple puncture of the 
abdomen with a sterile needle,. either follow- 
ing or followed by a feed on a diseased 
plant, sometimes caused inactive individuals 
of C. mhila to become infective. Storey 
concludes from these observations that in 
active individuals of G. ‘mhila the streak 
virus, entering the intestine by the mouth, 
passes through the intestinal Avail into the 
blood ; and that, in the inactive insect, the 
cells of the intestinal Avail resist the passage 
of the A-irus. It is recognised that there 
may be some secondary mechanism of resist- 
ance ; nevertheless in many inactive indhi- 
duals, once the barrier of the intestinal 
wall has been passed, the Aurus behaves as 
in an active insect. It is of great interest 
to iind that this type of experiment has been 
repeated by the animal virus Avorkers using 
the mosquito Aedes (egypti and an eastern 
strain of the virus of equine encephalomy- 
elitis which this mosquito does not normally 
transmit. Three separate experiments Avere 
made in which the mosquitoes aa'Ctc alloAA'ed 
to feed on infected guinea pigs and half 
of them Avere then punctured in the abdomen 
Avith a small sewung needle. When the 
punctured mosquitoes Avere alloAved to feed 
on normal guinea pigs, infection resulted, 
AVhereas the control mosquitoes that had 
fed on the guinea pigs at the same time but 
had not been punctured invariably failed to 
transmit the disease. Apparently this strain 
of the virus is incapable of penetrating the 
intestinal mucosa of the mosquito. If, how- 
ever, it is inoculated into the body cavity by 
needle puncture, it persists and transmission 
experiments are positive.^ 

An interesting and important point in 
the relationship betw'een Auriis and insect 
is the question AsTiether a virus can be passed 


- Storey, H. H., Proc. Roy. Soc., B, 1933, 113, 463. 
3 Merrill, M. H. and TenBroeck, Carl, J . Exp. Med.. 
1935, 62, 687-695. 
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from an infective parent to the progeny. 
This questioiihas previously been investigated 
for several viruses and their insect vectors 
hut always with negative results. In 1934, 
however, Fiikushd published the results of 
his work on the dwarf disease of rice and 
its insect vector, the leafhopx^er Nephotettix 
apicalis Motsch. var cincticeps Uhl. The 
results of these studies seem to indicate 
that this virus is transmitted to a certain 
percentage of the progeny of infective leaf- 
hoppers provided that the female of the 
pair is virus-infected. Progeny from crosses 
between uninfecUve females and infective 
males were always free from virus. 

There is another and slightly different 
aspect of the insect relationships with plant 
viruses which must also be touched upon. 
This aspect concerns the conditions govern- 
ing the movement and migration of virus- 
bearing insects in and about the crops. 
The work in question has been mainly 
carried out with the chief insect vector of 
potato virus diseases, the, aphis Ilyzus 
■persicce Sulz., and experiments have shown 
that humidity has a definite bearing on the 
movement of this insect and consequently 
upon the spread of the viruses. Above a 
temperature of 55° F. which is approxi- 
mately the minimum temperature in the 
potato fields in the British Isles during June 
and July, a relative humidity of 70 per cent, 
and above will markedly reduce the instances 
of flight by M. persicce. At higher tempera- 
tures of 80° F. and 90° F., the effect of 
humidity is even more marked and flight 
is negligible when the humidity exceeds 
85 per cent. This work has an important 
bearing on the selection of districts suitable 
for growing good *'*' seed '' potatoes. Contrary 
to the usual assumption, high altitudes 
with bleak exposed conditions are not 
necessarily the conditions in which aphides 
are scarce. Indeed the districts in which 
low infestations of aphides have been con- 
sistently recorded are low-lying, often almost 
at sea-level.^ 

Before leaving the subject of viruses and 
their insect vectors, it may be of interest 
to indicate some of the, as yet, unsolved 
problems connected with natural mode of 
transfer of certain viruses. Many readers 
of this journal will be familiar with the 
important virus disease of sandalwood known 


^ Fiikashi, T., J. Facitlly Agric. Hokkaido Imp. Univ.^ 
Sapporo, Japan, 1934, 37, 2. 

^ Davies, W. M., Amt. Appl. Biol., 1935, 22, 106-115. 


as ’‘spike ” and the careful and x)ainstaking 
efforts of Indian workers to ascertain the 
insect vector of this virus. JSTow it appears 
from a note in Current Science^ that the 
number of joossible vectors is being narrowed 
down ; it has been established that the 
disease is insect-borne and that the vector 
is probably a nocturnal insect. At the 
moment interest is chiefly centred on three 
types of Pentatomidse, two types of Jassidse. 
and three of Fulgorida\ Similarly, much 
effort has been expended in attempting to 
identify the insect vector of potato virus X. 
This virus is exceedingly common and it 
undoubtedly spreads in the field ; experi- 
mental evidence has been obtained of its 
natural spread from diseased potatoes to 
healthy potatoes, tobacco, tomatoes and 
various Solanaceous weeds. Transmission 
experiments with the normal insect fauna 
of the potato plant, carried on at Cambridge 
during the last four or five years, have 
proved negative with the exception of the 
work -with certain species of Thrips. In all, 
about twelve apparently positive infections 
with this type of insect have been obtained 
in four years out of about two hundred tests. 
If the Thrips is the vector, therefore, and 
this is not yet proved, then there must be 
some other factor necessary for successful 
experimental transmission which is still to 
be discovered. 

In the second section of this article it is 
proposed to discuss some of the more im- 
portant advances made in the study of 
the virus within the plant. It is now recog- 
nised that virus diseases of plants are not 
necessarily due to the action of a single 
virus but may be caused by the concerted 
action of a complex of two or more viruses. 
As a rule the symptoms caused by two 
viruses are more severe than the disease due 
to each virus acting singly. A good example 
of this is the potato disease known as 
” crinkle ” which is caused by two potato 
viruses of the X and Y types.’’® 

Occasionally two viruses may produce a 
symptom picture which, while slightly differ- 
ent from, is no more severe than, the disease 
produced by either virus alone. In a case 
like this it would appear as if one virus 


^ Ransjaswami, S., and Sreenivasaya, M., Carr. Sd., 
1935, 4. 

^ Murphy, P, A., and M’Kay, R., Sd. Proc. R. Dnbl. 
Sot-., 1932, 20, 227-247. 

® Smith, Kenneth M., Proc. Roy. Sue., B, 1931, 109, 
251-267. 
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caneelled out the other to a slight extent. 
Again it is possible for a plant to be infected 
with two viruses but to show symptoms of 
only one, the second being latent amd 
'' carried ” without symptoms. 

The co-existence of more than one virus 
in the same plant leads naturally to the 
question of immunity and this in turn brings 
up the subject of virus strains. To take 
the latter subject first, it has been shown 
that certain viruses of the mosaic group may 
exist as a number of closely similar strains ; 
this is particularly true of such ^druses as 
those of tobacco mosaic, cucumber mosaic, 
tomato streak and potato mosaic (virus X). 
Large numbers of strains of the two first 
mentioned viruses have been isolatCil and 
some of these strains, while having the 
same general properties, yet may produce 
entirely different symptoms on similar host 
plants. This fact of course adds greatly to 
the difficulties of the identification and 
classification of plant viruses. Xext, as 
regards immunity, it has been discovered 
that a plant which is infected with one 
strain of a mosaic virus is protected from 
further infection with another strain of the 
same virus, no matter how different the 
respective symptom pictures of the two 
strains may be. On the other hand several 
strains of the same virus will enter the 
same host plant if inoculated simultaneously. 
There is apparently no question of antibody 
formation in the plant involved ; this non- 
sterile type of immunity depends entirely 
upon the systemic presence of the virus w'hich 
entered the plant first. If this first virus is not 
systemic in the plant, then the second strain 
may enter those cells which are still free of 
the first strain. It must be understood 
that this immunity is specific for like viruses 
and virus strains only; there is no cross- 
immunity conferred upon a plant against 
cucumber mosaic, for example, by a previous 
infection with tobacco mosaic. Here then, 
the reader will realize, is a useful means of 
differentiating between different viruses and 
virus strains and this method is particularly 
applicable in identifying the virus of cucum- 
ber mosaic Avhich affects a large number of 
ornamental and other plants. .A bright 
‘‘ yellow ” strain of cucumber mosaic produc- 
ing unmistakeable symptoms can be inocu- 
lated to the plants which are suspected of 


0 Kunkel, L. O., Phytopath., 1934,24, 437-466. 
10 Price, W. C.. Phytopath., 1934,24, 743-761. 
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infection with the ordinary green ” strain 
of the virus. 

The question of the origin of these different 
strains is an interesting one ; do they arise 
by some mutation process during the inocula- 
tions or are they there all the time and are 
merely being selected out in the serial 
transfers of the virus f On the Avhole the 
evidence is in favour of the theory that new 
strains arise during inoculation studies^^ 
and some circumstantial evidence for this 
view' is also available from a consideration 
of virus complexes as they occur naturally 
in the field. The follow'ing example w'ill 
perhaps make this point clearer, potato 
plants are frequently found in the field 
affected whth several strains of the mosaic 
virus knowm as X. Xovv it has been shown 
that plants infected with one strain of this 
virus are immune to attack by other strains, 
therefore it must be assumed in such a case 
either that the virus X. has mutated w'hile 
in the plant or that these various strains 
were introduced simultaneously into the 
plant by one insect vector w'hich seems 
unlikely. 

The recognition that certain viruses pro- 
duce necrotic spots or local lesions on the 
inoculated leaf has led to the development 
of a technique for the more accurate quanti- 
tative study of plant viruses. The use of 
local lesions allows the recognition of large 
numbers of successful transmissions on 
single plants and makes possible compara- 
tive estimates of virus concentrations. At 
high concentrations of the virus there is no 
direct and simple relationship betw'een virus 
concentration and the number of lesions 
produced but it is possible wdthin certain 
limits to tell w'hich of two samples of virus 
is the more concentrated.^^ In carrying 
out experiments of this nature it is important 
to adopt a standard method of inoculation 
and to compare the virus samples on oppo- 
site halves of the same leaves. This is done 
in order to eliminate as far as possible the 
effects of variation in susceptibility. The 
kind and degree of this variation have been 
examined by statistical analysis and the 
data submitted to reduction by the analysis 
of variance. Plants differ greatly in their 
reaction to inoculation and a gradient of 
susceptibility was established between the 
different leaf positions. It w’as showm that 
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the right and left halves of a leaf responded, 
equally to inoculation procedure. 

The* subject of the cultivation m vitro of 
both plant and animal viruses is one which 
has claimed the attention of many workers. 
IJl^to the present no one has succeeded in 
growing a plant virus in an artificial cell-free 
medium and opinion seems to be divided 
as to whether this has been accomplished 
with any of the animal viruses. On the 
other hand several animal viruses have been 
grown in tissue culture or in media con- 
taining fragments of tissue and the virus of 
influenza is the latest addition to the animal 
viruses thus successfully cultivated. For a 
recent review of the situation in regard to 
the m vitro cultivation of filterable viruses 
the reader is referred to a paper by G. Hardy 
Eagles. 

So far as the plant viruses are concerned, 
it has recently been shown that the virus of 
tobacco mosaic can be cultured for indefinite 
periods in the growing excised tips of tomato 
roots in a nutritive liquid. There are two 
rather interesting points which ^ may be 
mentioned in connection wnth this .method 
of virus cultivation. First it has not been 
found possible to inoculate the virus directly 
into the roots. The tomato plant itself 
must be inoculated and when the virus has 
reached the roots, the tips of these can then 
be cut off and cxiltured with the virus already 
within them. The second point is the 
absence of all symptoms in the virus- 
containing roots and this may be due to 
lack of chlorophyll in the roots since the 
disease sym.ptoms characteristic of virus 
attack ap'pear to be due to the destructive 
effect of the virus on the chlorophyll 
apparatus.^® 

Reference to the existence of viruses in 
the roots of plants recalls the recent dis- 
covery of a rather mysterious virus which 
is foiind in tlie roots of perfectly normal 
plants belonging to the Solanacea) and 
other families. The questions of where this 
virus comes from and how it gets into the 
roots of the plants constitute some of the 
most interesting problems in plant virus 
research. 
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The third section of this article is con- 
cerned with some aspects of the study of the 
virus outside the host plant. Improved 
methods for the ultra-filtration of viruses 
have been devised by Elford"^ who has 
developed a technique for the preparation 
of collodion membranes of uniform and 
graded pore size. By the [lassage of viruses 
through these membranes it is possible to 
calculate the particle-size of such viruses 
with considerable accuracy and this technique 
has now been applied in the measurement of 
the particle-size of a number of animal and 
plant viruses. Tlie following are the 
approximate. diameters of a fe>v 

plant virnses as measured by this method ; 
potato virus X, 80-120 m/x, tobacco necrosis 
virus 20-30 m/x, a new tomato virus 17-25 

For a proper study of the virus itself, 
not only from the point of view of ultra- 
filtration but also from other aspects, it is 
important that the virus suspension should 
be freed from as much of the extraneous 
matter present in plant sap as possible, and 
the purification of plant virus suspensions 
therefore forms a very important part of 
virus research. Stanley-^ working at the 
Rockefeller Institute in Princeton states tliat 
he lias purified the virus ot tobacco mosaic 
until he has produced a crystalline material 
having all the properties of that virus. 
Stanley inclines to the view tliat the virus 
of tobacco mosaic is an autocatalytic pro- 
tein rather than a living organism. 

The efiect of (mzymes upon viruses in 
interesting and important as beiiig likely to 
throw light on the nature oi these agents. 
First as regards the virus of tobacco mosaic* 
and its reactions witli trypsin ; although 
inactivation is })roduced by tliis enzyme it 
is considered for tlie following reasons to be 
due partly to a virus inliibitory effect of 
the enzymes upon the test plant rather tlian 
upon the virus itself.-- The loss of in- 
fectivity is immediate without time being 
necesvsary for the digestive action of the 
trypsin upon the virus. Again, the loss of 
infectivity is ])roduced over a wide range 
of hydrogen-ion concentrations including 
sonie at which trypsin is xiroteolytically 
inactive. Lastly, the infectivity of the virus 
may be regained by lu^at, by dilution or by 
digestion and removal of the tr^qisiii. 


20 Elford, W. J., /. and Bad., 1931, 34, 506. 

* 1 w[JL equals one millionth ot a millimetre. 
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Pepsin inactivates the virus of tobacco 
mosaic at pH 3 at a temperature of 37° 0. 
and the rate of inactivation of the virus 
varies directly with the concentration of 
active pepsin. This suggests that the 
inactivation of the virus is due to the 
proteolytic action of pepsin and that the 
virus is therefore either a protein or very 
closely associated with a protein. 2'* 

The reactions of potato virus X with en- 
zymes have also been studied.^^ Trypsin 
appears to have two distinct effects on this 
virus, one an immediate loss of infectivity 
and the other a loss of infectivity only 
after incubation. The fact that the imme- 
diate action of trypsin does not affect the 
flocculation of virus X suspensions with 
antiserum, whilst on incubation the sero- 
logical reactions become progressively 
weaker, is an indication that the effects on 
mixing and on incubation are qualitatively 
difllerent. 

In the presence of pepsin as in the pre- 
sence of trypsin, tobacco mosaic virus and 
potato virus X behave differently. As 
mentioned above^s, o*17 per cent, crystalline 
pepsin slowly inactivates tobacco mosaic 
virus at pH 3 and 37° 0. Virus X, on the 
other hand, was completely inactivated by 
a 0-2 per cent, solution of crystalline pepsin 
in 3 hours at pH 4 and 38° C. Papain alone 
and cyanide alone had no effect on virus X 
but the two together inactivated it. This 
fact is considered to be highly suggestive 
that virus X contains protein.-^ 

Finally, a new and important study, the 
antigenicity of plant viruses, must be 
briefly discussed. It has been shown by a 
number of investigators that antibodies 
reacting specifically with the sap of certain 
virus-infected plants can be produced by 
the intraperitoneal injection of rabbits with 
such expressed saps. The resulting antibody, 
appearing in the blood serum or body fluids 
of the hyperimmunized animal, reacts with 
the antigen (])lant virus) in some observable 
way. Three types of reaction have been 
considered, complement fixation, precipita- 
tion and neutralization of the pathogenic 
properties of the virus. The following facts 
have novf been elucidated by different 
workers on the serological reactions of plant 
viruses. The immunization of rabbits with 


2 3 Stanley, W. M., PhytJpath., 1934, 24, 1269-1289. 

24 Bawden,. F. C., and Pirie, N. W. (1936, in the 
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plant virus extracts produces sera ■ which 
specifically and quantitatively neutralize the 
viruses concerned. If the virus suspension 
be filtered through a series of graded 
collodion membranes the precipitin reaction 
is only given by that fraction of the filtrate 
containing the virus. In other words, ' if 
the pores of the membrane are too fine to 
allow passage of the virus, then the filtrate 
gives no precipitin reaction. The precipitin 
and complement-fixation reactions are ap- 
proximately proportional in strength to the 
quantity of virus present in the sample. 
These results seem sufficient to show that 
the antigen causing these serological re- 
actions is the virus itself and not normal 
constituents of the plant sap.“® 

What then are the practical applications 
of this technique in the study of plant 
viruses First, a delicate test is available 
for the identification of a virus since the 
serological reactions are specific for viruses 
and virus strains. Secondly, the technique 
can be used as a rapid and accurate means 
of determining the relative virus content of 
infective samples and further it is suggested-'^ 
that the antisera afford a method for arriving 
at a reliable estimate of the total virus in 
a mixture of strains where the results of 
virus estimation by counting local lesions 
on leaves would be misleading. This ap- 
plies more particularly to a mixture of two 
or three strains of potato virus X, some of 
Avhich strains produce no local lesions on 
inoculated leaves.-® The attem])t has also 
been made to estimate serologically the 
absolute concentration of tobacco mosaic 
virus. 

After reading this short article some idea 
will have been obtained of the activity 
among present-day virus workers and also 
of the ramifications of this branch of study 
into the physical and chemicel as well as the 
biological domains. The collaboration of 
physicists, clminists, plant pathcdogists and 
botanists in approaching this problem is to 
be welcomed, for only by such team work 
will the answer finally be obtained to the 
question — What is a virus f 


2'”^ Chester, K. S., Phyiopcith., 1934, 24, USD- 1202. 
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Crystalline Structure and Physico-Chemical Properties in the Colloidal State. 

By Prof. S. S. Bhatnag-ar. 

University Chemical Lah oratories^ Lahore. 


A S a rosult of the interesting investiga- 
tions of P. P. Von Weimarn,^ 
Graham’s classification of matter into 
crystalloids and colloids lias come into 
dikavour and it is now admitted on all 
hands that matter in a particular state of 
snh-division will in general exhibit colloidal 
properties. Thus the role of sizes in col- 
loidal solutions cannot he over-emphasised 
as the colour and some of the most import- 
ant surface x)roperties such as adsorption 
are to a large extent function of the particle 
size. One is, however, apt to forget that 
in such particle sizes as constitute tlie 
colloidal state the surface reactivity is also 
considerably increased and tliere are rarely, 
if ever, colloidal particles which are che- 
mically pure. Most hydrophilic colloids are 
hydrated in water, while the hydrophobic 
ones get a surface coating of oxides and 
sub-oxides or form complex solid solutions, 
while the organosols of metals obtained by 
arcing even by high frequency and low 
amperage currents at very low tempera- 
tures are seldom free from carbonised matter 
produced during arcing. The purity of 
the metal employed is thus in no way a 
criterion of the chemical purity of the 
resulting colloidal solution. Even a noble 
metal like platinum when in a colloidal state 
has been shown by Pennycinck^ to be con- 
taminated with PtOs and oxy-acids. 

These films of impurities considerably 
mask the properties of the metals them- 
selves and many of the reported changes of 
colour and other physical properties in 
colloidal solutions are due to the kinds of 
impurities occluded with the colloids or the 
influence of the solvent and oxygen on the 
fine-grained material. As a classical ex- 
amx)ie of this may be cited the interesting 
work of Kohlschutter^ on the silver sols. 
These sols when prepared in Tliuriangian 
and Jena glass vessels differ in colour ; 
those in Tliuriangian glass are yellowish 
brown to rose red and those in Jena glass 
reddish violet to dark blue. It was defi- 
nitely shoivn that this difference in colour 
was neither due to the sizes nor to the 


^ Gritnihuge der Dispersoidchemie , T. Steinkopf, Leip- 
zig, 1911. 
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constituents of the w^alls of the vessels 
appreciably entering into the constitution 
of the micellae, but was solely due to a 
different content of AgoO determined by 
the adsorption relationship on the walls. 
The accurate estimation of Ag and AggO 
completely established this view.^ Besides 
colour, other xjhysical properties such as 
density, magnetic susceptibility, electrical 
conductivity and solubility undergo pro- 
found changes in the colloidal state for 
similar reasons and when these impurities 
are removed chemically or physically the 
system shows a return to original properties. 
It is, however, quite conceivable that in 
the process of colloidalisation or crystahisa- 
tion the system may undergo more profound 
changes, for example, a change in the crystal 
structure or an allotropic modification may 
take place owing to large pressures and 
temperatures developed during grinding or 
arcing or to some other causes such as 
action of light depending upon the specific 
properties of the material itself. When this 
happens, the physical or chemical removal 
of the film is incapable of comj)letcly restor- 
ing original properties of the system. This 
change is then really akin to an allotropic 
transformation and the new prox)erties 
acquired are then not a function of the 
particle size but of the new crystal or mole- 
cular structure. This difference is of funda- 
mental impyortance and has been ignored by 
many workers while accounting for changes 
observed in colloidalisation and crystallisa- 
tion. The changes noticed are due not to 
l)article sizes but to a definite change in 
crystal structure. One may recall here the 
famous controversy regardin.g the yellow 
and red oxides of lead. The earlier work of 
Ditte,^ Geuther® and E-uer,'^ etc., showed 
that the two forms were clearly discinguisli- 
able from each other. Glasstone,^ however, 
ci'rncluded that this difference in colour is 
due only to the different states of aggrega- 
tion of the particles. But the later and 


^ Freundlich, Colloid and Capillary Chemistry , 1926 Ed., 
pp. 374-375. 

^ Compi. Rend.^ 1882, 94, 1310. 

° An7i. der Chemie., 1883, 219, 56. 

" Zeit. aitorg. Chem.y 1906, 50 , 265. 

8 Jour. Chem. Soc., 1921, 119 , 1689 and 1914. 
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more careful work by Applebey aud EekP 
has definitely shown that Glasstone’s con- 
clusions are not justified and the two forms 
are structurally different, the crystalline 
and optical characteristics of the red oxide 
being tetragonal, uniaxial and negative and 
those of the yellow variety rhombic, biaxial 
and positive. Kohlschutter and Scherrer^^^ 
confirmed the difference in crystal structure 
by the X-ray method. Their specific dia- 
magnetic susceptibilities are also different, 
the red variety having a value of y = 
— 0- 211 X 10~® as against x -- — 0 *196 x 10“® 
for the yellow variety. 

Another interesting case is that of the red 
and the yellow oxides of mercury v^here E .X. 
Mathur reports that the magnetic suscep- 
tibilities are identical ( — 0 -243 —4 x 10“^) 
in both cases Avhich suggests the same 
crystal structure in both cases. This 
evidence is beautifully corroborated by 
Levi, Ericke^^ and Zschariasen^^ who have 
attributed the colour to particle size as they 
find that the two oxides are crystallo- 
graphically identical. 

From those observations it is abundantly 
clear that there arc certain physical pro- 
perties such as colour which may be in- 
fluenced both by crystal structure as well 
as particle size. There are other properties 
such as magnetic susceptibilities which are 
influenced only by Ciiange m the crystal 
structure or by occluded impurities and do 
not seem to be much influenced by particle 
size. The reported changes of magnetic 
susceptibilities by cold working by Honda 
and Shimizu^s in case of copper and tin can 
be satisfactorily accounted for on the view 
that in cold working the crystalline structure 
undergoes modification. This view has 
found general support by all workers in 
physics. 


9 Jour. Chem. Soc., 1922, 121, 2129. 

Hdv. Chim, Acta, 1924, 7, 337. 

Cf. R. N. Mathur, Thesis for the D.SC. Degree, 
Punjab University. 

Gazz. Chim. ItaL, 1924, 54, 709. 

Zeit. aitor^. Allgem. Chem., 1927, 16 S, 244. 

Zeit. physikal Chemie, 1927, 128, 421. 

Nature, 1930, 126, 990 ; 1935, 135, 108. 


If the forces employed or generated in 
powdering or colloidalisation are capable of 
inducing a change in crystal structure, the 
colloid is likely to show variation in magnetic 
susceptibilities even after, the adsorbed film 
has been removed, but if the powhering has 
only changed the particle size and not the 
crystal structure, the mere sizes will pro- 
duce no difference in the value of x when 
the entrained impurities have been washed 
away. 

It looks to the writer that many old 
controversies regarding the behaviour of col- 
loids can be reviewed in the light of the above' 
observations. Tor example, Weigert^*^ ad- 
vocates the view that the stream double 
refraction in colloidal solutions is dependent 
upon the size of particles and the distance 
betw'een them and occurs only when both 
the particles and the distance between them 
are amicronic. Against this view is the 
evidence cited by Ereuiidlich^^ depending on 
the close relationship between this double 
refraction and the age of certain sols and 
the change in ultramicroscopic appearance 
and structure with age. These changes 
strongly support the view that the bi- 
refringence ill such colloids is an intrinsic 
and not a mere rod double refraction. The 
X-ray method has also established that 
changes in crystalline structure on powder- 
ing may take place occasionally^^ and the 
differences in physical and chemical proper- 
ties obtained in some cases are a function 
not of the particle size but of crystal struc- 
ture. 

An examination of some of the physical 
properties of colloidal system such as the 
peizo-electrical ^behaviour in gels and the 
thermal and electrical conductivities of sols 
and gels will lead to important results 
particularly in systems where the coUoidal 
state is accompanied by a change in crystal 
structure. As a matter of fact a complete 
review of properties of colloidal systems on 
this view may be w’-ell worth-while. 


1C Cf. Weigertand Pohle, Kollold Zeit., 1921, 28, 153. 
Freundlich, Colloid aud Capillary Chemistry, 1926 
Ed., pp. 404 and 41 1. 

1C Asahara, Scientific Papers, Inst. Phys. and Chem. 
Research, Tokyo, 1922, 1, 23. 
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Magnetic Properties of Colloidal Powders of Metallic Elements. 

By Dr. 8. Ramaeliandra Eao, 

Annamalai University , 


1. Introduction. 

I T is the object of this paper to present 
a critical survey of the experiments 
which have been conducted to study the 
dependence of magnetic properties of colloid- 
al particles of metallic elements on their 
dimensions. 

Honda^- discovered that colloidal suspen- 
sions of gold in water prexoared by the 
Bredig method possessed a smaller dia- 
magnetism than the mass metal, but there 
is very little doubt that the suspension 
was partly a hydroxide. The problem of 
the high diamagnetism of bismuth had 
alvrays been a puzzle and Ehrenfest^ sug- 
gested that if we contemplate the valency 
electrons to possess large orbits encircling 
a number of atoms, the anomaly may be 
explained. This theory was extended by 
Eaman^ to the case of grajihite. In sup- 
port of these conclusions, Paramasiyan^ 
showed that the diamagnetic susceptibility 
of graphite depends on particle size. 
Vaidyanathan^ confirmed this result in the 
case of graphite and obtained similar results 
with bismuth and antimony. Bhatnagar® 
and his collaborators'^ have maintained the 
view that such decrease is due to chemical 
action. Some points of view both from the 
direction of experiment and from theory 
are presented to show that the dependence 
of diamagnetism on particle size is genuine. 

The problem of the magnetic properties 
of metals has been complicated. A few 
general conclusions have, however, been 
definitely established. A metal can be con- 
sidered to be built up of a lattice of metallic 
ions, the remaining electrons of the atoms 
being considered free or partly bound in 
accordance with their energy values. The 
susceptibility of the metal (non-ferromagne- 
tic of course), is the sum of the suscepti- 
bility of the ion and that of the extra-ionic 


^ Ann. der Phys.^ 1910, 32, 1027. 

2 Physica, 1929, 5, 388. 

3 NaUu-e, 1929, 123, 945. 

^ Jnd. Jour. Pliys,, 1929, 4, 139. 

5 Nalnre, 1929, 124, 762, and 1930, 125, 820. Also 
J?id. Jonr. P/iys., 1930, 5, 559. 

6 Ind, Chem. Soc. Jour,, 1930, 7, 975. 

Ind, Jour, P/iys., 1931, 6, 181 ; Ind. C/itm. Soc. 
Jour.y 1933, la, 321 ; Sci., 1935, 3, 611. 


electrons. The first component is constant 
for a given ion while the latter part is struc- 
ture sensitive and is dependent on the 
several physical conditions of the metal 
under investigation . 

A point of great significance now emerges 
from these considerations. The contribu- 
tion to the susceiitibility made by the extra 
ionic or the valency electrons depends on 
the nature of their binding. We may 
postulate in a general manner three, types 
of binding so far as metallic elements are 
concerned. In the homopolar type of bind- 
ing, the susceptibility of the crystal is 
approximately equal to the sum of the 
susceptibility of the atoms, as for exaiux>le, 
in the case of grey tin. In the metallic 
type of binding, the electrons are considered 
to be mobile and shared by the whole 
crystal. By Pauli’s theory,^ such electrons 
will contribute a paramagnetic component 
given by 

(XJ. X 10^^ -48 . 17qlV^[l ~ 6 • 113 X 10“^(T/V j 
where q is the number of free electrons per 
atom, Vq is the width of the energy band 
occupied by tlie electrons in volts and T the 
absolute temperature. Superposed over this, 
there is the Landau® diamagnetism equal to 
one-third of the Pauli paramagnetism. In 
the third type of binding, we assume with 
Raman and Ehrenfest tliat the valency 
electrons have large orbits, encircling a 
relatively large number of atoms. A dis- 
tinction is thus sought to be established 
between the ordinary homopolar binding in 
metals and the Ehrenfest-Raman binding. 
It is now easy to realise that in a metallic 
crystal some of the valency electrons may 
possess one tyx>e of binding and the others 
another type of binding. We may cite the 
ease of thallium crystals in which the two 
valency electrons having their orbits in the 
hexagonal plane x>ossess a homopolar bind- 
ing while the third valency electron may be 
considered as free.^® In the case of gra- 
phite^^ (though not a metal) we have 
abundant evidence to show that the binding 


® Stoner, Magnetism, and Matter, p. 501. 
9 Zeits. f. PJiys., 1930, 64, 629. 

Under publication in the Phil. Mag. 
Phil. Trans., 1933, 231, 235, 
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in the hexagonal plane is of the Ehrenfest- 
Eainan type while in the hexagonal plane 
it is probably mctcillie. 

2. Ehkknfest-Eaman Binding. 

It is now easy to follow the effect of 
colloidalisation on the magnetic suscepti- 
bility of elements. Tlie large Ehrenfest- 
Eaman orbits arc not posrsilde on the surface 
of crystals and hence increase of siuface 
area by fine powdering would bring about 
a decrease, in the specific diamagnetic 
susceptibility. This explanation implies also 
that the particles are much less densely 
packed on the surface than in the interior. 
In support of this conclusion, we have the 
case of graijhite for which it has been shown 
that the interatomic distance increases at 
small particle sizes. Thus in those ele- 
ments like graphite, bismuth and antimony 
which exhibit large diamagnetism, probably 
because of large valency orbits, exiieriments 
have definitely proved the existence of 
rapidly decreasing susceptibility at particle 
sizes less than about 1--I x 10"^ cm.^^ That 
adsorbed layers of gases or chemical actions 
were not responsible for the observed de- 
crease of susceptibility was conclusively 
verified in the case of bismuth by showing 
that the ciystal diamagnetism was restored 
on melting the powder in vacuo and cool- 
ing.^^ 

Graphite colloids were initially studied 
b,y Paramasivan, Vaidyanathan and the 
author. Miwo^'"’ in Japan studied the sus- 
ceptibility of different forms of carbon and 
found that the magnetic susceptibility was 
proportional to the grain size in the range of 
ainorxdious carbon. He thus confirmed the 
influence of particle size at diameters much 
smaller than 0-15 x the lowest size 

reached by the autlior. Goetz^® has in- 
vestigated the magnetic properties of fine 
graphite i>articles by producing suspensions 
of crystalline powders in which these parti- 
cles were all fixed in a crystallographically 
parallel position to each other. By this 
ingenious method, he confirmed the follow- 
ing observations: {a) that for particles having 
diameters above 5 xl0“^cm., the dia- 
magnetism was independent of particle 


Randall, Diffraction of X-rays, 1934, 192. 

13 Jour. P/iys., 1931, 6, 241. 

1^ lud. Jour. Phys., 1932, 7, 35. 

IS Rep. Tohokii Imp. Iniv., 1934, 23, 242. 

1*^ Phys. Rev., 1932, 39 , 169 and 553; 1932, 40 , 
1053 ; 1934, 45 , 282. 


size, {h) that a sudden decrease of the dia- 
magnetic susceptibility occurred at particle 
sizes below the critical diameter of 
1*5x10“^ cm. He has also reported similar 
results for bismuth and antimony. 

The author^® first drew attention to the 
possibility of a connection between the 
critical diameter of 1-5 x 10“^ cm. for bis- 
muth and the value of 1 *4 x 10“^ cm. 
obtained by Goetz for the side of the ele- 
mentary pyramid as observed on freshly- 
etched surfaces. He also suggested that 
this coincidence may lend support to the 
theory of secondary structure proposed by 
Zwieky. Although this theory has been 
vigorously criticised, it seems to the 
author that in a slightly different foim as 
perhaps suggested by Goetz,-® it may carry 
greater significance. In fact it is not un- 
likely that the Raman-Ehrenfest orbits 
themselves may be responsible for the 
existence of small blocks in crystals which 
exhibit high diamagnetism. 

Attention m^iy also be drawn to the 
recent work of Prins-^ who finds for colloidal 
antimony a diamagnetic susceptibility 
smaller than for the mass metal. He sug- 
gests that in the amorphous state, the metal 
exists almost like a liquid, ix.\ without the 
Ehrenfest-Raman orbits. This is a striking 
result which am^fly confirms our general 
conclusions. 

Lane22 investigated the diamagnetic sus- 
ceptibilities of thin films of bismuth and 
reported no deviation in the range of thick- 
ness between 0 *2 /x and 15 ja. The author^^ 
drew attention to the fact that in such 
experiments the calculated thickness would 
never give the actual dimensions of the 
particles and showed that no variation was 
therefore to be expected. At the same 
time Goetz^^ reported the same conclusions 
and mentioned that his experiments with 
bismuth supported the dependence of dia- 
magnetism on particle size. 

Another important direction in wdiich 
support can be adduced is by introducing 
foreign atoms into the elements like bismuth 


P/iys. Rev., 1934, 45 , 293. 

IS Ref. 14. 

International Conference on Physics, The Solid 
State of Matter, 1934, pp. 57-139. 

20 Ref. 19, pp. 62-72. 

2^ Nature, 1935, 136, 299. 

22 Nature, 1932, 130, 999. 

23 Natitre, 1933, 132, 207. 

24 Nature, 1933, 132, 206. 
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and graphite. Krishnan and Ganguli-^ 
showed that hy the absorption of oxygen 
atoms between the carbon layers, the 
abnormal susceptibility along the c axis is 
almost completely destroyed while the value 
remains the same along the basal plane. 
Equally interesting are the observations of 
Goetz and his collaborators.^® By dissolving 
small quantities of foreign atoms, it was 
found that there was a definite critical 
concentration of the foreign atoms in 
bismuth, below which the specific e:hect of 
the impurity was 10 to 100 times larger than 
above. This was interpreted as indicating 
that below the critical concentration, the 
foreign atoms produced surface effects by 
getting between the boundaries of groups of 
atoms within the crystal. These remarkable 
results lend strong support to the conclusion 
regarding the dependence of diamagnetism 
on particle size. It is interesting to draw 
attention to the observation made by 
Focke^' who observed the cleavage plane of 
a crystal of bismuth infected with polonium 
while molten and subsequently cooled, with 
a Geiger counter. He showed that the Po 
atoms arranged themselves in planes sepa- 
rated by a distance of 0-6±0-lf6 which 
coincides very well with the spacing ob- 
tained for the 111 planes by Goetz^^ by 
microscopic observations. 

Some investigators^^ have mentioned that 
the observed changes of the susceptibility at 
small particle sizes may be due to ferro- 
magnetic impurities crystallising out on 
colloidalisation and thus offering a larger 
positive susceptibility component, in the 
manner suggested by Kussman and Seeman,^® 
But careful experiments conducted hy the 
writer do not show any evidence of such 
influence since no changes are observed as 
the measurements arc made at large field 
strengths. 

3. Metallic Binding. 

We. shall now consider the case of metals 
wherein the binding is of the metallic type. 
Such metals are good conductors. The 
valency electrons may here be considered as 
free, the number of such electrons being of 
the same order as the number of atoms in 


2 2 O/rr. 1935, 3, . 472. 

2G F/iys. RezK, 1934, 45, 170. 

2" Phys, Rev., 1934, 45, 219 ; 1934, 46, 623. 

28 Kef 20. 

2 9 Ref. 22. 

29 Naturwis., 1931, 19, 309. 


the metal. Honda and Shimizii^i have 
discussed the problem of cold Avorking and 
shown that the diamagnetism increases in 
the case of copper and silver. They have 
accounted for this result as being due (1) to 
the Panli decrease in the paramagnetic 
component due to the diminution of free 
electrons caused by the expansion on cold- 
working^^ (for which evidence is available 
from X-ray data^^) and (2) the increase in 
the diamagnetic component due to the 
increased number of bound electrons.^^ 
Honda and Shimizu thus showed that there 
should be a net increase in the diamagnetic 
susceptibility on cold-working. A point of 
great importance is that proper corrections 
should be applied for the presence of ferro- 
magnetic impurities and any such omission 
will lead to confusing results as were initially 
obtained by Honda and Shimizu-^ and also 
by Bitter^® and Lowance and Constant. 
More recently Flonda and Shimizn^^ have 
applied these considerations to the problem 
of liquefaction and accounted for the observ- 
ed changes in the case of few metals. They 
have, also drawn attention to the close rela- 
tion between colloidalisation and cold-work- 
ing and suggested that on colloidalisation 
there is decreased density on the surface of 
the particles and consequently an increased 
diamagnetic component. The>se. conclusions 
are abundantly verified in the case of tin 
and copper by the Avriter. 

The case of tin is of special interest. 
White tin has a paramagnetic susceptibility 
of 0 -036 (all susceptibility values are given 
in 10”® units) while in the powder state the 
susceptibility becomes diamagnetic approach- 
ing the value of 0 -30 being the value of grey 
tin. The binding which is metallic in A^hite 
tin becomes homopolar in grey tin and 
consequently we have the restoration of the 
atomic value for tin as the metallic linkages 
are removed. It is also well known that 
the conductivity of white tin is mucdi larger 
than that for grey tin. On melting the 
powders in vacuum and cooling, the value 


31 Nature, 1933, 132, 565. 

32 Zeits. f. Phys., 1927, 41, 99 ; 1930, 64, 629 ; 1932, 
75, 809. 

33 pjnL Mag., 1934, 18, 495. 

34 Zeits. f. Phys., 1932, 78, 283. 

32 Nature, 1931, 127, 556. 

39 Phys. Rev., 1930, 36, 978. 

37 Phys. Rev., 1931, 38, 1547. 

33 Nature, 1935, 135, 108; 1935, 136, 393. 

39 Proc. Ind. Acad. ScL, 1935, 1, 123. 
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for white tin was restored. It is interesting 
in this connection to note that the critical 
diameter below which the susceptibility 
changes rapidly is 2*0^^ for tin. Since 
these results were reported the author has 
come across a statement of Desch^^ that a 
dodecahedral face of a tin crystal gives 
long parallel ridges on etching and that 
these ridges are crossed by markings 
approximately 2 apart. 

Similarly on colloidalisation by con- 
densed electrical discliarge in an inert 
liquid in the absence of air, copper showed, 
an increased diamagnetic susceptibility.'^^ 
The behaviour is quite similar to what is 
observed when this metal is subjected to 
cold-vmrking. The critical diameter below 
whicli large changes were observed was 
O'SfjL being much smaller than the corres- 
ponding values for bismuth, graphite and 
tin. Honda and Shimizu’s theory will 
suggest that the density of the metal on the 
surface layer of the particles should be 
much less than in the interior. An approxi- 
mate calculation indicates that the thick- 
ness of this surface layer is probably 300 A.U. 
and its diamagnetic susceptibility 0 -200. 
This will mean that the d-ensity of the sur- 
face layer is 8- 404 as against 8*943 for the 
mass metal. It is likely that the observa- 
tion of G, P. Thompson'^ that electrolytically 
deposited copper on the etched surface of 
a copper cry stal has a higher spacing than 
ordinary copper as determined by electron 
diffraction methods is borne out by fact. 

Yaidyanathan^^ worked with gold and 
silver loarticles prepared by the method of 
Zsigmondy but his deduction is uncertain 
since he compares his colloidal values with 
those given for the mass metals in the 
International Critical Tables, particularly 
when it is remembered that different in- 
vestigators have given different values even 
for the same metal. 

4. Homopolar 

In the light of the foregoing discussion 
it is apparent that in the case of metals 
wherein tlie binding is predominantly homo- 
polar, colloidalisation will not result in any 
appreciable change in susceptibility. The 
results that have been observed with 
selenium are difficult to understand.^^ 


Ref. 19, p. 109. 

Proc. Ind. Acad. Scz., 1935, 2, 249. 

42 Proc, Roy. Soc., 1931, 133, 1. 

43 Nature, 1931, 128, 302, 

44 Nattcre, 1934, 134, 497. 


5. Perromagretic Metals. 

The ferromagnetic metals stand on a 
different basis altogether. Heisenberg’s^^ 
theory presupposes the existence of micro- 
crystals within the crystal, the resultant 
spins of these micro -crystal having random 
orientations which compensate each other in 
the absence of an external held. Bitter’s^® 
model for a ferromagnetic body based on 
the block structure theory of Zwicky, con- 
sists of micro -crystals each of these contain- 
ing about 10^ atoms. On colloidalisation, a 
large number of such micro-crystals may 
suffer disruption on the surface of the 
particle and these broken ones may not give 
rise to any ferromagnetic intensity since the 
blocks are not complete for an internal held. 

Montgomery47 showed that hue particles 
of nickel produced by an electrical dispersion 
method in an inert liquid in the absence of 
air had a smaller intensity of magnetisation 
than the mass metal. These experiments 
were repeated in a slightly different manner 
by the author and his results w^re eonhrmed. 
Support for this point of view^ may also be 
had from the investigations on thin hlms 
of nickel. Langmuir ,4^ Steinberg ,4® Soren- 
sen,^® Wait,^4 How^ey^^ and others shoAved 
that the hlms prepared by depositing nickel 
vapour on a cool surface really consisted of 
minute crystal grains, too small to be dis- 
tinguished in a microscope. Ingersoll and 
De Yinney^® obtained almost non-magnetic 
hlms of nickel by depositing the metal on 
a cold surface. On heating the him the 
usual magnetic value Avas obtained probably 
because of recrystallisation. More experi- 
ments wdth ferromagnetic metals are ne- 
cessary to establish these conclusions with 
certainty. 

.Abstract. 

A critical account is presented of the 
investigations on the magnetic properties 
of colloidal powders of metals. Three types 
of binding of the valency electrons in 
metals are contemplated : (1) metallic, 


43 Zeits. f. PJiys., 1928, 49, 619, 
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(2) lioniopolar and (3) Ehrenfest-Eaman. The logy between colloidalisation a-nd cold- 
influence of colloidalisation on tlie magncdic working in the case of metals wherein the 
properties of metals in whicli these types metallic type of binding is predominant, is 
of binding are present is mentioned. Atten- considered in the light of Honda and 
tion is drawn to the experiments by Goetz Shimizu's theory. Brief mention is made of 
on the eifect of small quantities of foreign the investigations on nickel pow^ders and 
metals in bismuth crj^stals. The close ana- films in the light of Heisenberg’s theory. 


The Chemistry o£ Antimalarials. 

By Tejendra Nath Ghosh, 

Department of Organic Chendstry^ Indian Institute of Science, Bangalore. 


rpHE toll of malaria in India and other 
parts of the Avorld is increasing day by 
day. Malaria is described as a great, if not 
the greatest, obstacde to the physical, intel- 
lectual and economic progress of the people, 
the enormous mortality and. labour ineffi- 
ciency caused by this disease being a matter 
of dismay. The seriousness of the epidemic 
that raged last year in Ceylon may be 
realised from the fact that 74,000 deaths 
were caused by this disease during six 
month's. The situation afforded an oppor- 
tunity to test on a mass scale the value of 
quinine and of synthetic antimalarial drugs 
and the report thereon should prove of 
great value. In view of the fact that malaria 
causes an enorroous waste of human effi- 
ciency, any well-planned chemical investi- 
gation undertaken as a campaign against 
malaria wdll indeed prove a beneficent 
igotor in the amelioration of human distress 
and in the promotion of international 
welfare. 

For the last half-century, quinine has 
be'en considered pre-eminently effective in 
the' treatment of malaria and the selective 
cultivation of cinchoua, in India and Java, 
lias aimed at a maximum yield of quinine, 
piachona bark contains some twenty alka- 
loids. It is becoming increa.singly clear, 
however, that several other alkaloids are 
at least as potent as quinine and instead of 
the expensive pure quinine, the crude 
mixed cinchona alkaloids are now being 
used. A comparative examination^ of spe- 
cially purified specimens of the principal 
cinchona aikaloids and their dihydro bases, 
has revealed that dihydroquinine is more 
active and that dihydro qiiinidine, cincho- 
nidine and quinidine are less active than 
quinine. Our knowledge as to what parti- 
cular group of the quinine molecule is res- 

^ Buttle, Henry and Trevan, Bjochem. 1934, 28, 426. 


ponsible for its pronounced physiological 
activity is far from ' complete, for other 
alkaloids are known which show a similar 
physiological activity without possessing the 
various features of its constitution. Qiiinme 
has not been synthesised in the laboratory 
and, even if it had been, its industrial 
synthesis would, iu any case, be too ex- 
pensive. In view of the fact that the 
alkaloids of cinchona bark are not effective 
for certain therapeutic purposes, particu- 
larly for true causal prophylaxis, the pre- 
vention of relapses and the prevention of 
spread, the problem of finding a cheap and 
efficient quinine substitute is one of great 
importance. 

In 1891 Grimaux and Arnaud prepared 
from cupreine, a series of homologues of 
quinine, one of which, ethyl cupreine, was 
tested clinically and found to be somewhat 
more active than quinine.^ Tappeiner, as 
long ago as 1895, found tha.t certain quino- 
line derivatives, notably 2-phenylquinolinc, 
kill pararnsecia in vitro in greater dilutions 
than quinine itself, ])ut they failed to have 
any curative action on malaria. Before 
thiC structure of quinine had been elucidated 
by Hesse, Konigs, and Eabo, attempts a.t 
the synthesis of compounds which might 
be similar in constitution to quinine led 
Knorr to the synthesis ol antipyrine and 
Skraup in 1883 to that of the hydroquino- 
line derivative, thalline. Neither of these 
has any antimalarial action, though both 
are stronger antipyretics than quinine. In 
the year 1913, Kaufmann^ synthesised 
j8-piperidino-a-hydroxy-(6-ethoxyquinolyl-4)- 
ethane which was toxic to param^ecia and 
had a marked antipyretic action in human 
fevers. Schulemann and his co-workers in 
the laboratories of I. G. synthesised a series 
of quinoline and acridine derivatives with 


2 Ber., 1913, 46, 1823. 
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a basic side-chain and these were tested by 
Eoehl and Kiknth on canaries. The Bayer 
Company, in 1926, announced the prepa- 
ration of a relatively simple compound, 
plasmoquine, which was stated to possess 
a specific action on the malarial parasite ; 
this synthesis has proved to be the first 
step into a new field of chemotherapy. 

Since the discovery of plasmoqiiine to 
which structure (I) has been assii'ned by 
the I. G. Farbenind. A.-G., several workeis 
have synthesised compounds shnilar to 
plasmoquice in structure. 



I 


NH-C nMe-( C 1 X 2 ) 3 -NEt 2 

(I) 

The derivatives of 8-aminoquinoline have 
special interest in connection with the 
subject of antimaJarials ; thus Baldwin^ 
condensed 8-amino-6-ethoxy quinoline wdth 
y-bromopropylphthalimide and obtained a 
product which, on hydrolysis, yielded the 
compound (IT) similar in structure to plas- 
moquine. 



\X\n/ 

I 


Nii-(ciro):>-Nrr2 

(ID 

The method developed by Baldwin has been 
extended by several workers,^ and several 
products possessing powerful antimalarial 
properties^ (against bird malaria) have been 
obtained. A few of them resemble plasmo- 
quine and are nearly equal to it in 
potency. Fonrnean and his coll a.b orators^ 
tested a series of such compounds on rice 
finch and found 8-diethylamino-propylamino- 
6-methoxy-quinoline to be equal, if not 
superior to plasmoquine and this has 
now been placed on the market under the 
name of plasmocid. Brahmachari and his 


J. Chem. Soc., 1929, 2959. 

^ Kermack and Smith, /. Chem. Soc., 1931, 3096; 
Baldwin, and Robinson, ihid.., 1934, 1264; Meisel and 
Robinson, ibid., 1934, 1267. 

^ Tate and Vincent, Parasitology, 1933, 25, 411. 

^ Fourneau, Trefouel, Bovet and Benoit, Afiu. insi. 
Pasteur, 1931, 48, 514. 


co-workers^ prepared some alkylaminoquinO" 
line derivatives amongst which special men- 
tion may he made of 6'methoxy-8-aminom- 
proi.yiaminoquinoline, structurally related to 
Xilasmoquine. 

Whilst extending the above line of re- 
search for the preparation of new aiiti- 
malarials, one should bear in mind that 
even small variations in the substituents 
(though of no interest from a purely chemical 
point of view) produce effects of mo.rked 
biological significance. For instance, the 
6-methoxy quinolines are mere potent than 
the similarly substituted 6-ethoxy quino- 
lines, and the length of the alkylaminoalky] 
chain in position 8 of S-amino-6-ethoxy- 
qiiinoline has a considerable bearing on the 
activity. Magidson and Strnkov® claim that 
the 6-hydroxy-derivatives are in some cases 
more active than the corresponding alkoxy- 
derivatives, the efficiency decreasing with the 
size of the alkoxy-group. In evaluating a 
drug, its therapeutic efficiency and toxicity 
are both taken into consideration, and in 
the study of antimalarials of the type of 
plasmoquine the aim sliould be to obtain 
products possessing lower toxicity combined 
with an equal or increased therapeutic 
efficiency. 

Gunn and Marshall’ reported that liarmal- 
ine, allhough inferior to (juinine, possesses 
curative value in acute malnria, whilst 
harmine, though valueless in acufe cases, 
prevents recurrence of attacks in cases of 
relapsing malaria in wiiich administration 
of quinine is without value. Eobinson^® 
lias synthesised pyrroloquinolines having 
similarity in structure to harmine and harmal- 
ine. Pyrryl indoles, synthesised by Eay 
and his co-workersd^ are likely to possess 
antimalarial properties, in view of their 
similarity to harmine. Preliminary trials 
have indicated that they have antipyretic 
properties. Glyoxalinquinolines, synthesised 
by JSTarang and Eayd- have been found to 
possess antimalarial properties and appear 
to be actively toxic to param^ecia in a 
dilution of 1 : 1000. Eay and bis collabo- 
rators^^ have synthesised some derivatives 


Brahmachari and Das Gapta^ J. Indian Chem. Soc 
1932, 9, 37, 207. 
s Arch. Pharm., 1933, 271, 359. 

9 Proc. Roy. Soc. Edin . 1920, 15, 145. 

10 J. Chem. Soc , 1929, 2948. 

1^ Aggarwal, Qureshi and Ray, /. Amer. Chem. Soc., 
1932, 54, 3988. 

1- J. them. Soc.. 1931, 976. 

12 Ahluwalia, Kochhar and Ray, /• Indian Chem. Soc., 
1932,9,215. 
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of cotarniae. Those have been found to 
have antipyretic properties but Chopra and 
his co-workers^^ have found, however, that 
anhydrocotarnineresorcinol liydrochloride has 
no antimalarial action. 

Atebrin (HI), a synthetic antimalarial 
which is as remarkable as plasmoquine, was 
discovered by Mauss and Mietzsch in 1930. 
These investiga.tors^^ found atebrin to be 
very effective against the schizont modifica- 
tion of the malarial parasite and consider 
that it should be very successful in conjunc- 
tion with plasmoquine, which is effective 
against the gamete modification. 

NH-CHMe-(CtE):^-NEto 

1 



(III) 


According to the discoverers of atebrin, the 
most varied acridine derivatives of the 
above type and other ring systems contain- 


Chopra, Mukherjee and Campbell, Indian /. Med. 
Research, 1933, 21, 255. 

Mietzsch and Mauss, Angeiv. Chem., 1934,47, 633. 


ing similar basic aliphatic side-chains [e.g.^ 
triphenylmethane, thiazine, xanthine ; see 
Klin. WggIk, 1933, 12 , 1276) are active 
antimalarials. Walls^^ has recently synthe- 
sised a phenanthridine derivative containing 
the same basic side-chain as atebrin. The 
])harmacological examination shows that 
I)henanthridine is iiotably less active than 
its otherwise closely analogous isonieride 
acridine and differs from the latter in its 
lack of dermatitic and sternutative action. 

The recent use of salvarsan and stovarsol 
in benign tertian malaria, as well as that 
of mercnroehrome (dibromohydroxy-merciiri- 
fluorescein) suggests that the study of 
organo-metallic compounds would constitute 
an useful line of enquiry. 

The difficulty of forming nn accurate 
estimate of the valiu:' of any particular 
antimalarial agent arises from the fact that 
the actual infection cannot be transmitted 
to laboratory animals. This difficulty was 
partially removed when Roehl devised his 
technique of testing such diugs in bird 
malaria, using (ianaries as test animals, but 
ultimately one is dependent on clinical 
trials for confirmation. 


J. aie/n.Soc.,\n5, 1405. 


The Detection of Adulteration of Butterfat (Ghee). 

(A Suggested Solution of an All-India Problem.) 

By Prof. I)r. R. R. Godbole, m.a., b.sc., Ph.n. (Berlin), 
Benares Hiwhi University , Benares. 


T he adulteration of butterfat (ghee) has 
been penalised by all the Provincial 
Governments of India and some of these 
have already taken very serious steps to 
punish the dealers in this important article 
of food, whenever the adulteration has been 
detected and proved in a law-court. Every 
province has got a special Chemical Analyser, 
whose business it is to examine and report 
on the samples of ghee (as also other food- 
stuffs) submitted to him for report. The 
act dealing with the x)revention of food 
adulteration empowers the trying magis- 
trates to decide the cases before them on 
the strength of the reports submitted by the 
special officers. In the interests of the vast 
public, it is but necessary to punish those 
who sell adulterated ghee (as also other 
adulterated food-stuffs). The responsibility 
which rests on the Chemical Analysers to 


the various Governments is therefore very 
great indeed. In the interests of justice 
and also in the interests of the public 
for whom justice is administered, it is of 
paramount importance that the investiga- 
tion of the adulteration must be both scienti- 
fic and correct. 

In our investigation of tliis problem, 
have come across certain points which 
need a very careful consideration. The 
main problem is, what are the correct 
physical and chemical constants of 
butter and butterfat from the scientific 
point of view ^ What are the limits of 
these “? How is the purity or impurity of 
both butter and butterfat to be ascer- 
tained Is there, in the first place, a correct 
knowledge of the composition of Indian 
butter or butterfat, from cows and buffaloes, 
either separately or mixed ? Are the differ- 
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ent Provincial Analysts in India agreed on 
a unanimous standard of the limits of 
constants of pure butter and butterfat f 
Has sufficient work been done on the sub- 
ject in India and have the chemists con- 
cerned mefc and discussed their experimental 
data obtained from Indian samples All 
these questions must be answered and 
decided before any sample is pronounced as 
adulterated. 

The results obtained in this Laboro.tory 
have already been published in the form of 
a booklet entitled Butterfat (by II, 


Godbole and Sadgopal) wherein certain new 
methods have been suggested. It is, of 
course, necessary that the methods pro- 
posed by us should be carefully examined 
by the Provincial Chemists before they are 
made generally applicable. It is, therkore, 
important to examine the various standards 
adopted by the Government Chemists in 
the different provinces of India. We are 
thankful to the various Chemists who 
supplied to us the information which has 
been put togetlier in the following Table : 


A brief summary of Standards adopted in various provinces of India 
for the purity of Butterfat ’h 



Name of the 
Laboratory 

Standards for mixed Butterfat 


No. 

Refractive Index 
at 40° C. 

Bu tyro-reading 

Reichert- 
Meissl Value 

Remarks 

1 

Bengal, Government of 

Not less than 40 and 
not more than 42*5 

Not less than 28 

Determination of Saponification value 
if necessary 

2 

Bihar and Orissa, Govt, of 

40 to 42 

Not less than 28 

Phytosterol acetate test to be negative 
in all cases 

3 

Bombay Corporation 

40 to 44 ‘5 

Not less than 24 


4 

Calcutta Corporation 

Not less than 40 and 
not more than 42*5 

Not less than 28 

Saponification value to be determined 
if necessary 

5 

Karachi Municipality 

Not less than 40*5 and 
not more than 44*2 

Not less than 24 

Polenske value, Kirschner value and 
qualitative tests for hydrogenated 
oils are made when necessary 

6 

Lahore Municipality 

Not less than 40 and 
not more than 41*6 

24 to 32 

Not more than 2-6 percent, of free- 
fatty acid allowed 

7&8 

Madras, Corporation of 
Madras, Government of 

A general examination 
of the sample is made 

Not less than 22, 
also should be 
above 27 

Not more than 1 per cent moisture : 
Sterol acetate. Iso-oleic acid, etc. 
Isolation of Sterol -acetate, estima- 
tion of Lso- oleic acid and other 
tests for a thorough examination 

9 

Mysore, Government of 

— 

— 

No Standards are fixed as yet 

10 

Nagpur Municipality 

From 40 to 46 

From 19 to 36 


11 

New Delhi Municipality 

— 

— 

No Standards are fixed as yet 

12 

Punjab, Government of 

40 to 42 

24 to 32 

Baryta Value (Lallement’s process to 
be negative. Free fatty acids to be 
not more than 2*8 per cent. ) 

13 

Pusa, Agricultural 
Institute 

Abbe’s Scale 

1-4524 to 1-4538 

26 to 42 

Saponification value and Iodine 
value (Hube) are also determined 
if necessary 

14 

United Provinces — 

{a) Agra 

Lucknovt^ 

Not less than 40 and not 
more than 51 at 25°C. 

Not less than 28 

Moisture to be not more than 1 per 
cent, and Saponification value to 
be determined if necessary 
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From tliC' above Table, it is clear that the 
rlifferent provinces in India are not only 
not unanimous in their criteria of the purity 
of butterfat, but they differ widely even in 
the limits of the values they have laid down. 
A student of science or a specialist in oils 
and fats will find the differences in the 
standards of different provinces too wide 
to be justified. Indeed, looking* to the 
values tabulated above, it is clear that a 
sample which will be pronounced as pure 
by one Provincial Analyst will be dismissed 
as positively adulterated hy another Pro- 
vincial Chemist. It is high-time, therefore, 
that a conference of all the chemists inter- 
ested in the investigation of butter and 
butterfat be called as early as possible to 
discuss : 

(1) the limits of the physical and che- 

mical constants of pure butterfat, and 

(2) to standardise the methods for the 

detection of the adulteration, both 

qualitative and quantitative. 

Coming* to the scientific aspect of the 
standards, just at present- the Keichert- 
Meissl Value and the Eefractive Index 
(with the help of the Butyro-Pefractometer) 
are the two main tests by which the purity of 
butterfat is ascertained in all the provinces. 
It is true that values like the Saponification 
Value, Iodine Value, LallemenCs Baryta 
Value, Kirschner Value or the tests for iso- 
oleic acid and phytosterol acetate are used 
in certain laboratories as supplementary 
tests to confirm certain doubtful results and 
to enable one to draw a positive or a negative 
inference. In our opinion, the Eeichert- 
Meissl Value which has a range for pure 
butterfat from 19 to 35 is too good to be 
used ; instead of that, we have proposed 
that the so-called A- and B-values (Bertram, 
Bos and Verhagen) which possess a very 
narrow range, should be used. These 
Values have been found by us to be ex- 
tremely satisfactory in their results. From 
an analysis of nearly two hundred samples 
of cow’s and buffalo’s biitterfats from all 
provinces of India, we have ascertained that 
the B-value, which has a very small range, 
gives most reliable results. We would very 
much like that this be furtlier examined 
by Chemists to the different Provincial 
Governments in India, with samples avail- 
able in different provinces. 

The great difficulty in the analysis of 
butterfat has been that the various con- 
stants of pure butterfat possess a very 
wide range depending upon the nature of 


the animal, the season and the iy2)e of food 
that is given to it. It has been our experi- 
enco that the A- and B-values and especially 
the B-values offer the least range in the 
limiting values. It can be mathematically 
shown that whereas even a 5% adulteration 
of butterfat appreciably affects the B-value, 
the adulteration of even 20%, under similar 
circumstances, cannot enable the chemists 
with the help of Eeichert-Meissl Value, etc., 
to draw any positive inference in pro- 
nouncing a samxffe as adulterated. We 
are not aware of any other laboratory in 
India where much preliminary work has 
been done on the application of A- and B- 
values for detecting the adulteration of 
butterfat quantitatively. Messrs. Carl Zeiss 
of Jena, in their most recent German pamph- 
let pertaining to the use of Butyro-Eefracto- 
meter, have been good enough to mention 
the work done by us at this University as a 
reference book on the subject. It will he 
out of the place to enter into a tlieoretical 
discussion of A- and B-vahies in this present 
paper. The theoretical books on the subject 
of Oils and Fats have already publislied 
the necessary information. 

The Eeichert-Meissl Value, as adopted in 
India, is of doubtful Value for another 
reason also. Most of the vegetable and 
animal oils and fats (excepting cocoaniit, 
palm-kernel and butterfat) have a Eeichert- 
Meissl Value which is almost negligible. 
But Dolphin oil — a kind of fish oil — has 
got a high Eeichert-Meissl Value of 39 to 
112 with the result that if this is hydro- 
genated and added to butterfat (which we 
understand is being done), it will make the 
apiffication of Eeichert-Meissl Value of 
very little importance in pronouncing a 
verdict on the question of adulteration. 

The application of Eefracth^e Index, as 
observed in the Butyro-Eefractometer of 
Messrs, Carl Zeiss of Jena, is from our point 
of view of very great importance, not merely 
because of the reading it gives but because 
of the characteristic colour-fringes which 
have been observed by us (in spite of the 
compensating prism) as also by a few of 
the earliest w'orkers and which have been 
discussed in detail in our pamphlet, entitled 
Butterfat, We have drawn the atten- 
tion of the numerous workers in this line 
to these characteristic colour-fringes and so 
far we have received no complaints to the 
contrary. Experiments are in progress in 
this University to photograph these coloured 
lines to show whether the sample of butter- 
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fat under examination is adulterated or not. 
The range of degrees in the Butyro-Eefracto- 
meter as given by the different Provincial 
Governments is not in agreement with the 
observation which we have made and have 
collected in our trials of a few hundreds of 
samples of pure butterfat. The range which 
we have observed for pure butterfat at 
40°C. is from 40° - 44 -8° on the scale of the 
Butyro-Eefractometer. 

In some of the Provincial Laboratories 
{Vide IT. P. Government standards) the 
observations arc taken at 25° 0. We fail 
to understand how a reading could be taken 
at 25° C. or why it should be taken at all at 
25° C. when we know that many samples of 
pure butterfat have a melting point very 
much above 25°C. As is well known, no 
reading could be correctly taken in the 
Butyro-Ecfractometer unless the sample is 
m a incited cmulitloyi, during the process of 
examination. We have found in the case 
of many adulterated samples that the range 
of melting point exceeds 44-5° C. and the 
characteristic colour-fringes — blnish green 
or orange red, etc. — betray the adulteration 
of the sample. For a qualitative test, 
which does not take more than a few minutes. 


we are of opinion that the observation of the 
Eefractive Index along with the Coloured 
Lines is of great help in pronoimcing an 
opinion on the purity of a sample. 

Eegarding the other Values like the 
Saponification Value, Iodine Value, 
Kirschner Value, sterols, etc. although these 
are valuable in themselves, we do not think 
that direethi tliey are of much help. At 
best, they will render only svirplemeniary 
help. But we would emphasise* that the 
A- and B -values, if carried out carefully, 
will enable a chemist to draw perhaps the 
most accurate inference. The other values 
because of their wide range cannot be of 
much help unless they are all pnt together. 

It is imperative in the interests of national 
health that a very effective legislation should 
be enacted to stop the adulteration of 
butterfat, one of the most important food- 
stuffs of the vegetarian dietary. But at 
the same time it is equally desirable in the 
interests of science and justice that the 
standards adopted in various provinces 
should be thoroughly examined, corrected, 
and re-arranged in order to protect the 
legitimate interests of the dealers in this 
article. ’ 


Centenaries in February 1936. 


Gray (Stephen^, 1696-1736. 

■EiIFTEENTB of this February marks 
^ the bicentenary of the death of 
Stephen Gray. The exact date of his birth 
is not known. It is generally believed that 
he was born in the year 1G96. W^hat little 
is known about him is to be gathered only 
from the internal evidence contained in 
his contributions to the Philosophical Trans- 
actions of the Eoyal vSociety. He appears 
to have lived originally in Canterbury. But 
most of his experiments in Electricity 
ax)pear to have been made in Charter House, 
where he was residing as a pensioner and in 
the residences of his friends, Wheeler and 
Godfrey. 

Electrics and A^'cn-Electrics. 

His first paper on electricity is the one 
entitled An Acconnl of some new Electrical 
Experiments and published in 1720 in Vol. 
31 of the Philosophical Transactions. In 
this paper, he added the following ten 
substances to the list of Electrics ” knowm 
before his time : — “(1) Feathers. (2) Hair. 


(3) Silk. (4) Linen. (5) Woollen. (G) Paper. 
(7) Leather. (8) Wood. (9) Parchment. 
(10) Ox-guts* in wdiich leaf-gold is beaten.*’ 

Conduction of Electricity. 

His greatest discovery was that of the 
conduction of electricity. This discovery 
was made in 1729 but was published in the 
Philosophical Transactions only in 1731. 
'' ‘He made several attempts to carry the 
electric virtue in a line horizontally ’* and 
failed. At last, on June 30, 1729, *’ Mr. 
Gray wumt to Otterden-place, to give Mr. 
Wheeler a specimen of his experiments. . . . 
as also of the method and materials made use 
of.” Giving up the nail as the supporter of 
the line of pack-thread, he used, as suggested 
by Wheeler, a silk line to support it. With 
this they succeeded far beyond expecta- 
tion. The first experiment was made in 
the matted gallery, July 2, 1729, about 
10 o’clock in the morning.” The experi- 
ment was repeated with success with in- 
creasing lengths of pack-thread, until the> 
succeeded in transmitting the effect, some 
days later, to a distance of 765 feet. 


CURRENT SCIENCE 


[February 1936 


382 

Eleotrortatio IIsDUCTION. 

The fundamental phenomenon of indue- 
tion, which forms the basis of electrical 
condensers was first described by Gray in 
the same paper of 1731. Mr, Gray made 
his first experiment in induction on August 
5, 1729 and described it as “ An experiment 
showing that the electric virtue may be 
carried several ways at the same time, by 
a line of communication, without touching 
the said line.” 

First Hitman Being to be Electrified. 

The same paper of 1731 establishes the 
claim that Stephen Gray was the first man 
to electrify a human being. On ^E\.pril 8, 
1730, Mr. Gray made the following experi- 
ment on a boy between 8 and 9 years of age. 
His weight, with his clothes on, was 47 lb. 
10 oz. He suspended him in a horizontal 
position, by 2 hair-lines, such as clothes 
are dried on : they were about 13 feet long, 
with loops at each end. There was driven 
into the beam . of his chamber, a pair of 
hooks opposite to each other ; and 2 feet 
from these another pair in the same manner. 
On these hooks the lines were suspended 
by their loops, so as to be in the manner of 
two swings, the lower parts hanging within 
about 2 feet from the floor of the room : 
then the boy was laid on these lines with 
his face downwards ; one of the lines being 
put under his breast ; the other under his 
thighs. Then the leaf -brass was laid on a 
stand, which was a round board of a foot 
diameter, with white paper pasted on it, 
supported on a pedestal a foot high, which 
Mr. Gray had frequently used in his experi- 
ments. The tube being rubbed, and held 
near his feet, without touching them, the 
leaf-brass was very vigorously attracted by 
the boy's face : so as to rise to the height 
of 8, and sometimes 10 inches,” 

This boy and another appear to have 
become a permanent part of Gray’s appara- 
tus and were in constant use. Mr. Gray would 
no doubt have had to display considerable, 
daring at passing, for the first time, an 
electrical charge through a human being. 
Hence an individual of only a menial status 
was enlisted in the cause of science. His 
own footboy was chosen for that honour. 

A Posthumous Paper and a Deception. 

Some Electrical Experiments intended to 
he ■ commnnieated to the Royal Society^ by 
Mr. Stephen Gray., F.R.S., and talcen from Ms 
mouth by Cromivell Martimer, M.D., R.S.Sc., 
February 14, 1735-36, being the day before he 


died is the title of a paper which appears in 
Vol. 39 of the Philosophical Transactions. 

He told the Doctor, he had thought of 
these experiments only a very short time 
before his falling -sick ; that he had not yet 
tried them with variety of bodies but 
that from what he had already seen of them 
which struck ]iim with new surprise every 
time he repeated them, he . hoped, if God 
would spare his life but a little longer, he 
should, from what these phenomena point 
out, bring his electrical experiments to the 
greatest perfection ; and he did not doubt 
but in a short time to be able to astonish the 
world with a new sort of planetarium never 
before thought of, and that from these 
exx^eriments might be established a certain 
theory for accounting for the motions of 
the grand xfianetariurn of the universe.” 

Here, however, the dying man had been 
deceived. The familiar conjuring trick of 
the goblet and the ring was wrongly attri- 
buted by him to electrical forces. 

Barring this posthumous pax)er, Mr. Gray 
had contributed nearly a dozen papers on 
electricity, each paper being usually in the 
form of a descriptive account of a number of 
experiments on electrical conduction and 
induction. Gray is said to have astonished 
his onlookers by drawing an electric spark 
from the surface of water kept in a drinking 
glass. He used to maintain spheres and 
conical-shaped masses of sulphur in an 
electrified state for weeks and even months. 
Mr. Gray was essentially a pioneer and an 
earnest worker in experimental electricity. 
He richly deserves the appellation Father 
of Electric Science” given him by Historians 
of Physics. 

S. R. Ranganathan. 


Adams (William Grylls), 1836-1915. 

TUST a century after the death of the 
^ abovementioned "Father of Elec- 
trical Science, ” 16th February, 1836, saw the 
birth of W. G. Adams who advanced the 
sciences of Light, Electricity and Magnet- 
ism in no small measure before his death 
on lOth April, 1915. Adams was educated 
in a private school at Birkenhead and at 
St. John’s College, Cambridge, and was 
subsequently elected a Fellow of that College. 

In 1865 he succeeded Clark Maxwell as 
Professor of FTatural Philosophy and Astro- 
nomy at the King’s College, London and 
held* that xDOsition till 1906. The Royal 
Society’s Catalogue of Scientific Papers lists 
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25 papers of his in addition to a joint paper. 
The first paper On the application of the 
screw to the floats of padMewheels was pub- 
lished in the Philosophical Magazme in 
1865 and this constitutes his sole contribu- 
tion to applied mechanics. Ilis most famous 
contribution is to be found in Vol. 23 of the 
Proceedings of the Eoyal Society. It gives 
the substance of his Bakerian lecture on 
The forms of equipiotential carves and sur- 
faces and, lines of electric force. He Avas one 
of the foundation members of the Physical 
Society of London. 


The chief dates in his scientific career are 
the following : — 

1872 Elected Fellow of the Eoyal Society. 
1875 Delivered the Bakerian lecture. 

1879 President of the Physical Society. 

1880 President of the A Section of the 

British Association. 

1883 Delivered Cantor lectures on electric 
lighting. 

1881 President of the Institution of Elec- 

trical Engineers. 

S. E. Eanganathan. 


Obituary. 

Mr. V. Ramaswami Aiyar, M.A. (1871-1936). 


I T is with very deep regret that we learnt 
that the founder of the Indian Mathe- 
matical Society (started as the. Indian 
Mathematical Club in 1906), ^tr. Y. Eama- 
swami Aiyar, m.a., retired Deputy Collector, 
suddenly passed away at Chittoor on the 
22nd ultimo. 

Mr. y . Ramaswami Aiyar was born in 1871 
in Coimbatore district. After a brilliant 
educational career he served for a short 
in the Central College, Bangalore 
Slid the Maharajah’s College, Mysore, and 
(rather unfortunately for the development 
of mathematical research in India) he then 
entered the Madras Civil Service. His 
interest in mathematics continued unabated 
till his death all through his career as a 
revenue and judicial officer. It is even 
rumoured that this contributed adversely 
to his advancement in service. He was an 
outstanding example of a very enthusiastic 
lover of mathematical research. One of his 
great aims was to promote the cause of 
mathematical research in India. It can 
easily be said that he has achieved it remark- 
ably well, considering the fact that India 
entered the field of mathematical research 
after a lapse of nearly ten centuries. 

One memorable episode of his life was the 


discovery of Ramanujan, one of the greatest 
geniuses of mathematics that the world has 
ever produced. 

The place of Mr. Y. Ramaswami Aiyar in 
the development of mathematical research in 
India cannot be determined solely by the 
work that he produced. If he were born 
in an advanced western country Avith 
ample opportunities for learning under great 
workers with every sort of facility, he would 
no doubt have contributed substantial works. 
At least if he were a professor of mathematics 
in any of our universities, his great imagina- 
tion, which stands forth prominently in his 
contributions to the so-called '' Modern 
Geometry of the Triangle ”, would perhaps 
have been used in modern projectile geometry 
producing valuable results. His were days 
when very few people in India realised that 
there was mathematical research beyond 
the problems in Journals such as the Educa- 
tional Times. 

Perhaps his was the only example of a 
research worker and enthusiast in mathe- 
matics in India outside the ranks of our 
universities, whose interests continued un- 
abated all through his life. We offer our 
sincere condolences to his bereaved family. 
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Note on the Linkage of MgO. 

Eecently it has been shown^ that molecules 
of the BeO type do not possess a double 
bond in the vapour state, but are singly 
linked only, according to the formula 
-Be-0-. By combination of unexcited oxy- 
gen with the excited term sp the ground 
state ^27 of the molecule is formed. There- 
fore its electronic configuration indicates, 
that only the p -electron of Be has joined 
electrons of O in the same quantum group, 
or, in the interpretation of the mole- 
cular orbital method as a pair bond theory 
of valency, only a single bond is produced. 
This interpretation of the analysis of the 
band spectrum has been confirmed in 
various ways.^ Hund" has recently shown 
by wave-mechanical considerations, that 
the crystals of non-volatile insulators pos- 
sess a lattice formed by true localised 
covalent bonds between the units of the 
crystal. To this class belong also BeO, ZnO, 
ZnS, CdS and iIgS on account of their 
extremely high melt ng points and it has been 
pointed ont^ that this agrees indeed very well 
with the fact, that such molecules possess 
free valencies in the vapour state, being 
linked by a single bond only. Electronic 
terms with more than two free valencies 


lie immediately above the ground state and 
may easily become the lowest ones in the 
crystal, on account of the greater number 
of valencies being capable of exister^fce, 
and the larger amount of energy being 
liberated in their formation. “ Indeed, these 
molecules crystallise in the zincblende and 
wurtzit types, which, together with that of 
diamond, have been taken as typical of true 
covalent linkage in the crystailine state for 
a long time.^ 

Other similar molecules, c.g.^ MgO, CaO, 
etc., crystallise in the NaCl type, but they 
possess the same extremely high melting 
point and at least MgO, probably also CaO 
and SrO, possess the same terms and configu- 
rations in the vapour state as BeO. It 
would be very natural to apply the same 
considerations to them and to assume that 
such crystals are likewise formed by true 
chemical bonds between the lattice points. 
But the NaCl structure has always been con- 
sidered to be the prototype of ionic linkage 
in the solid state. Since, however, X-ray 
spectroscopy obtains the geometrical arrange- 
ment of the atoms or ions in the first instance 
and the physical nature of the forces is 
inferred only by further assumptions, how- 
ever plausible, it appears not to be impossible 
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that these crystals MgO etc. belong to the 
covalent non-ionic type for Ksimilar rea^ioiis 
as given by Hnnd for BeO or ZnO, in spite 
of the geometrical arrangement being of the 
•ISTaCl type. The purpose of this note is to 
draw attention to such an interpretation. 
Even if snch an assumption possesses only 
a remote probability and is put forward 
here with all reservation only, it appears 
interesting enough, to discuss it. 

The infra-red absorption spectrum of MgO 
and CaO crystals has been measured some 
time ago by Tolksdorf® who finds the funda- 
mental frequencies v == 14--2 and 22-05ju, 
respectively and several overtones, among 
them the frequencies 2i^ =7*65 and 9*75/x 
respectively. The existence of the octave 
was unexpected, because, according to theo- 
retical calculations,'^ this frequency is for- 
bidden in the ETaCl type. The field surround- 
ing each ion in this structure, (if indeed 
made up of M.g^+ and 0^“ ions) is completely 
symmetrical, the restoring force has always 
the same value independent of the direction 
and hence the law of force contains the odd 
powers of the displacement only. Therefore, 
these crystals should exhibit the odd over- 
tones only. Indeed, Schader and Matossi,® 
while discussing the experimental result, 
surmise that ‘'unsymmetries are produced 
by the electronic configuration in such a way, 
that two atoms each are connected in a 
stronger bound molecule” and assume that 
the regular symmetry obtains on the average. 
But, naturally assuming that the crystal is 
built up of ions, they do not pursue this idea, 
because similar results should then occur 
also in the true ionic crystals of the same 
type, like NaCl, where they are certainly 
not i)resent. 

Erom the point of view of band spectro- 
scop 3 ^, the molecule .NaCl is a genuine elec- 
trovalent molecule in the vapour state 
whereas MgO jiossesses a covalent bond. 
Whether it persists in the crystalline state, 
cannot be known a priori^ but it is interesting 
to follow the later development of this 
question. On account of certain experiments 
of Czerrij and his collaborators, .Born and 
Blackman^ introduced the anharmonic factor 
in addition to the harmonic constant and 
found that secondary maximas should 
appear in the infra-red spectrum. Barnes, 
Brattain and Seitz^*^ come to similar conclu- 
sions by wavemechanical calculations. In 
any case, however, these maxima are weak 
and the introduction of the anharmonic 
constant cannot account for the appearance 


of two active frequencies in the ■ gross 
structure. Experimentally such additional 
subsidiary maxima have been found not 
only in molecules like ETaCl but also in 
MgO, but this fine structure has no 
immediate bearing on our problem. From 
our point of view we are only interested 
in the occurrence- of the 7nain maxima and 
it does not matter, whether they are 
accompanied by subsidiary maxima on 
account of the anharmonic factor, or not. 
Strong^^ liowever, investigating the far infra- 
red, reports a further region of selective 
absorption in the neighbourhood of 23/x, 
This is by no means double the value 
of 14-2/1, of Tolksdorf or the double-headed 
maximum at 14-8 and 15-3 of Barnes, 
Brattain and Seitz. But considering the 
gross simeture onl}^, the experimental 
results of infra-red spectroscopy are not 
yet clear and it is not possible, definitely 
to correlate the measured main maxima 
to a fundamental vibration and the various 
overtones. They appear, however, much 
too complicated for a symmetrical cubic 
lattice, and they resemble much more that 
of the hexagonal BeO crystal with its 2 
active vibrations and their overtones in 
the gross structure, indicating' a favoured 
direction in tlie lattice. It seems therefore 
not imi^ossible, that the MgO crystal is in 
reality a giant molecule with covalent 
bondvS. According to the possible electronic 
configurations the C bonds, exhibited by a 
slightly excited term of fhe MgO molecule, 
would possess different strength, probably 
more than can be accounted for by the 
introduction of the anharmonic constant in 
the second approximation. This would ex- 
plain the complicated structure of the 
infra-red spectrum, the existence of several 
main maxima ancl also, why the vibrations 
lie at about 23 ju, and the new ''octave” at 
about 15 /X. 

In the present unsatisfactory state of 
knowledge as to the experimetital facts, this 
is of course a mere assumption, and we only 
want to draw’ attention to such a possibility, 
because it would agree with the wave- 
mechanical considerations on the structures 
of non-volatile insulators and the conclu- 
sions of band spectroscopy. It is a matter 
of personal opinion, whether these arguments 
are already sufficient, to modify the view- 
point, based on X-ray spectroscopy, that 
the XaCl structure is a rigorously valid 
criterion of electro valent linkage. In this 
connection, however, attention should be 
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drawn to the fact, that the same geometrical 
arrangement may he exhibited in cases, in 
which the nature of the bonding forces is 
certainly quite diferent. As typical ex- 
amples we may consider again the double 
salts (KF, MgFg) or (CsCl, CdCU) which 
crystallise with the same structure as KIO 3 . 
There exists doubtless a MgFs or CdCla 
group in the crystal in the geometrical 
sense, similar to the IO 3 group, but only the 
latter one is a chemical individual, preserving 
its entity, for instance in solution. It 
exists on account of the heptavalency of 
iodine, which possesses seven outside elec- 
trons, whereas a trivalency of Mg or Cd are 
out of question ; the existence of the MgF 3 
group is due to the formation of a mixed 
crystal (solid solution) which mostly decom- 
pose at lower temperatures. Thus the linkage 
inside the MgFa and TO 3 group are entirely 
different. Similarly SiO.j (in jS-tridymite) 
possesses the same structure as ice. But 
H 2 O is a saturated molecule and forms 
therefore a volatile molecular lattice, in 
which the individual water molecules are 
connected with each other by Van der 
Waal’s forces only, whereas SiO .2 is a typical 
non-volatile insulator, each Si atom is 
linked to four O atoms, each O atom to 
two Si atoms, and all these bonds are true 
covalent linkages. Such examples make it 
easier to understand, that the crystal 
lattice as such is not necessarily a rigorously 
valid criterion as to the nature of the physical 
forces. The crystal is always formed with 
that structure, which, under the particular 
conditions, exhibits the minimum of energy 
and therefore the same few arrangements of 
high geometrical symmetry obtain always, 
independent on the type of linkage. Among 
the necessary conditions for a particular 
structure those of a geometrical nature, as 
for instance the ratio of the atomic radii 
predominate again over those of a more 
physical nature, e.y., the polarisibility of 
the ions. It appears therefore quite con- 
ceivable, that the oxides of Mg and Ca 
belong in reality to the type of giant mole- 
cules, i.e., non-volatile insulators, with true 
covalent bonds linking the units of the 
lattice, even at a sacrifice of the conception 
of the hTaCl structure as a criterion of ionic 
linkage. 

H. Lessheim. 

E. Saotel. 


^ H. Lessheim and R. Samuel, Z, P/iys., 1933, 84, 
637 ; 1934, 88, 276. 


- IT. Le.ssheim and R. Samuel, /nd. Acad. ScL 
(Bangalore), 1935, 1 , 623; P/i/l. Mag. (in press) ; P. C. 
Mahanti, hid. Jonrn. PJiys.. 1935, 9 , 517. 

3 F. Hand, Z. Phys., 1932, 74, 1; Report “Intern. 
Conference, 1934”, P/iysic. Sac. London, 1935, Vol. 2, p. 36. 

^ R. Samuel, Report “ Alisorption Spectra and Chemi- 
cal Linkage”, hid. Acad. Sci. (Bangalore), 1935; 
If. I.essheim and R, Samuel, he. cit. 

^ H. G. Grimm and A. Sommerfeld, Z. P/iys., 1926, 
36, 36. 

« S. Tolksdorf, Z. P/iys. Chein., 1928, 132, 161. 

" C. J. Brester, Diss. Utrecht. 1923 ; Z. Phys., 1924, 
24, 334. 

® Cl. Schaifer and F. Matossi, Das ultrarote Spccinm. 
Berlin, 1930, p. 309 ff. 

^ M. Born and M. Blackman, Z. Phys., 1933, 82, 551; 
M. Blackman, Z, Phys., 1933, H6, 421. 

R. P>. Barnes, R. R. Brattain and F. Seitz, Phys. 
Rei>., 1935, 48, 582 and earlier. 

Strong, Phys. Pev , 1931, 37, 1565. 


The Iso-electric Point of Vitamin 

Study of the behaviour of vitamin in an 
electric field at different levels of hydrogen- 
ion concentration assists in elucidating its 
chemical nature. Previous attempts have 
been made to determine the iso-electric point 
of the vitamin (Birch and Guha,^ 1931 ; San- 
karan and 1934 ; Ghosh and Guha,^ 

1935). Sankaran and Be reported that the 
iso-electric point is in the acid range (pH 3 ‘0) 
while Guha and his collaborators found it to 
be in the alkaline range at pIT 8*5. These 
discordant results may be ascribed to the use 
of impure vitamin preparations ; further, 
the values obtained w^ere not confirmed by 
satisfactory biological tests. 

I have recently reinvestigated the problem 
by the method of electrophoresis, using crys- 
talline vitamin B^^ prepared according to the 
method of Kinnersley and Peters,^ (1933). 
Electrical migration experiments, with suit- 
able voltage and current strength, wTre 
carried out at 0 levels of pH, with solutions 
containing 300 v of vitamin and the con- 
tents of the pole chambers tested chemically 
for vitamin (Peters el al, 1934).^ The 
results were as follows : 


pH 

Quantity of Bi migrating 
towards 

Nature of 
charge of 

IVsitive Pole 

Negative Pole 

5-8 

0-0 V 

75 V 

4- ve 

8-0 

0*0 „ 

12) „ 

A- ve 

9-0 

0 0 

31-9 .. 

-f ve 

10-0 

44-0 „ 

21*0 „ 

± ve 

11-0 

30-0 „ 

0-0 

1 

— ve 

12-9 

114-0 ,, 

0-0 „ 

1 — ve 
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The above values are calculated for the 
same strength of current. The contents of 
the various chambers were tested biologically 
by feeding them to polyneuritic pigeons, and 
the biological test gave results in substantial 
agreement with those obtained by chemical 
assay. 

The same problem was further studied by 
the method of micro-cataphoresis, using the 
Brown and Broom cell as modified by Mill- 
wood.® The migration velocity of Kiesel- 
guhr particles was determined at various 
levels of pH — (a) without vitamin 
(b) with the vitamin adsorbed on the particles. 
The difference in velocity so observed was 
calculated with due attention to the sign of 
the charge. The results are shown graphi- 
cally in the* following (igure, in which the 



ordinates represent the change in velocity 
produced by the vitamin, and the abscissa', 
various values of pH. The velocities are 
in mm. /sec. with a current strength of 
1 milliamp. and voltage 220 acting between 
poles 16 cms. apart. 

The results of the micro-cataphoresis 
experiments indicate that the iso-electric 
point lies between pH 9 and 10, nearer 9 than 
10. From the graph its location appears to 
be at about pH 9-2, 


Fall details of these experiments will be 
published in the Indian Journal of Iledical 
Research. 

G. Narasiuhauurthy. 
Nutrition Research Ijaboratories, 

Coonoor. 

February d, IQoG. 


^ Birch, T. W., and Guha, U. Biochem. J., 1931. 
25,4.1391. 

- Sankaran, (k, and Dj, N, K., Ind. Joii \ Med. RclJ 
Oct. 1934, 22, No. 2, 233. 

A. C., and Guha, Ik C., Curr. Sci., May 1935, 

3, 555. 

^ Kinnensley, H. \V., .■/ al.. Bloch:m. /.. 1933, 27, 
No. 1, 225. 

Kinnensley, H. W., ct al., BijcJiem. , 1931, 2S, 

667. 

^ lirown, H. C., and Btoom. J. C., '' Bystcf/i of 

Bacferiol ’, 1931 , 9 , 278 . 


Identity of Noroxylin with Baicalein. 

In continuation of our previous letter on 
the constitution of Oroxylin^ we have now 
confirmed our conclusion that noroxylin is 
baicalein by means of a mixed melting point 
determination with an authentic sample of 
baicalein kindly supplied by Professor Keita 
Shibata. There would seem to be no doubt, 
therefore, that oroxylin is the 6-methyl ether 
of baicalein. 

E. C. Shah. 

0. E. Mehta. 

T. S. Wheeler, 
Eoyal Institute of Science, 

Bombay, 

February 12,' 1936. 

1 ScL, 1935, 4, 406. 


Pollen Grains ia the Stylar Canal and in the 
Ovary of an Angiosperm. 

In a letter to Nature last August Mr. 
B. M. Johri'' of Agra announced the dis- 
covery of pollen grains lying inside the 
stylar canal, and in one case even inside the 
ovary, of an angiosperm, Butomopsls lanceo- 
lata Kiinth. An outline sketch of a longi- 
tudinal section of the ovary shows that the 
stylar canal opens to the exterior through the 
stigma. There is a row of five pollen grains 
arrested in the upper part of the canal, the 
diameter of which, according to the sketch 
published, is about li to 2 times as large as 
that of the spores. The pollen found in the 
ovary was not figured. As the full descrip- 
tion is not yet available one cannot say 
whether these pollen grains belonged to the 
species in whose ovary they were found. 
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Mr. Joliri states that one case a pollen 
gi'ain liad germinated and sent out a small 
pollen tube’’, but he does not say wliether 
this pollen grain was in the stylar canal or 
in tlio OFary. The fact that it had put out 
a pollen tube, although interesting, is no 
proof that it was not a ^‘foreign” spore 
Mr. Johri will no doubt clear this point in 
the full paper. “Usually the pollen grains 
germinate on the stigma.’' 

The development of the female gameto- 
phyte has interesting features of its own, 
but to the imesent writer the pollination 
phenomena briefly described by Mr, Joliri 
seem to surpass them in importance. For, 
whether the pollen grains found in the 
ovary and stylar canal belong to Butomopsis 
or not, their occurrence in these positions, 
even though occasional, is a distinctly 
gymnosperrnous feature. It seems impos- 
sible to explain the entry of these spores, 
even into the upper part of the canal, 
except on the assumption tliat they were 
drawn in by some sort of suction mechanism 
like that of the “stigmatie drop” of gyrano- 
sperms, the stylar canal functioning like a 
micropyle. 

One is at once reminded of Professor 
T. M. Harris’s recent discovery, (which 
obviously deserves wider notice) of pollen 
grains inside the supposed “angiospermic” 
fruit of a new species of Cay Ionia, 
C. Thomasi T. M. Harris. h- Professor Harris 
(1933) lias figured preparations, some of 
which I liave had the privilege of examining 
in his laboratory, and which leave no room 
for doubt that at least at pollination time 
the fruits were not closed. The ovules were 
open to access by pollen grains, as in the 
gymnosperms. Harris writes that “ the 
considerable majority of well-preserved 

seeds possess pollen grains 

in their miciopyle”, while “practically no 
pollen grains (apart from those in micro- 
pyles) occur in the interior of the fruit”. 
From the appearance of cuticular prepara- 
tions of the stigma and fruit, both in C. 
Biimrdi and G. Thomasi, it is inferred that 
the pollen grains gained access to the micro- 
pyles through definitely organised canals, 
at the tips of which the spores were probably 
caught in “stigmatic drops” secreted by the 
ovules. 

One might imagine some-such result if the 
incurved ovuliferous organ of a Siachyotaxus 
or of a Palissya-like gymnosperm were to 
become completely doubled upon itself, the 
opi^osing inner surfaces leaving only narrow 


chinks between them for the ingress 
of pollen. However that may be, Harris's 
discovery on the one hand, and Johri’s on 
the other, are enough to set one thinking, 
to say the least. Either we must relax our 
definition of an angiosperm, or we must be 
prepared to agree that Gaytonia, at least, is 
not yet quite an angiosperm ! And if you 
thus make a breach in the supposed angio- 
spermy’’® of the Caytoniales through the per- 
forated ovary of their type genus, who 
knows what is in store for Gristhorpla and the 
rest! Indeed, Harris’s 1933 work (p. 112) 
tends to make it possible that the difference 
between Gaytonia and G risthorjna may not 
be of generic rank. 

Now, if the mode of pollination in 
Gaytonia is to bring tliat genus within the 
gymnosperm fold, where Prof. Krausel had 
already placed the whole group,*" what of 
Butomopsis, an undoubted angiosperm, and a 
monocotyledon at that ! Shall we say that 
it has retained the open stylar canal, postu- 
lated by Professor Harris (p. 108) for the 
primitive angiosperms ! This seems to be 
the only natural and reasonable conclusion, 
although it is opposed to Mr. A. C. Joslii’s 
attractive theory (1931) that the stylar canal 
of angiosperms owes its origin to the disinte- 
gration of a vascular tract in the carpel.^ 

The wliole question is very intriguing, 
and we obviously need more facts, covering 
a wider field; but Mr. Johri deserves thanks 
for bringing to notice what can only be 
regarded as a relic of gymnosperrny ir/ a 
confirmed and unquestionable angiospSiTu. 
It is not unlikely that many other 
instances of the kind liave passed 
unnoticed, because modern workers on 
angiosperm life-histories do not so often 
investigate the styles and stigmas as it 
seems they should, and no doubt will do in 
future, with the recent revival in carpel 
studies. 

Dr. Hamshaw Thomas’s work on the 
Caytoniales will always remain a classic of 
pal^eobotanical investigation, in which the 
possibilities of cuticular technique were 
demonstrated in a brilliant manner. 
Although one need not stand committed to 
all his theoretical conclusions he has 
certainly shown an approach to angio- 
spermy,^ and has set others on the quest/** 

The University, Lucknow. B. Sahni. 

January 18, 1936. 


* .Since m}- note on pollen grains was communi- 
cated Mr. Joliri of Agra, na:^ kindly shown me 
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some of his seJections. I am. satisfied that the 
pollen grains figured by him in the stylar canal 
belong to the Butomopsis: they are identical in 
cljaracter with the pollen grains found in the 
anthers of this plant. I have not seen the 
sections showing pollen grains inside the ovary, 
but there is no reason to doubt the accuracy of 
his observation. These observations should be 
worthy of a detailed record even if the pollen 
grains were ‘’foreign”. Mr. JohrPs full paper 
may be awaited with interest. 

^ Harris, T. M., “The. fossil flora of Score^by Sound, 
East Greenland,” Medd. o))i GronJand.^ 1932, 85, 1T33. 

2 Harris, T. M., “A new member of the Caytoniales,” 
mw Phyt., 1933, 33, 97-114. 

^ Johri, B. M., “Life-history of Bntontopsis lanceolata 
Kunth,” Naiure, 1935, 136, 338. 

^ Joshi, A.C., “Morphology of the stylar canal in angio- 
sperms,” Ann. of Bot., 1934, 48, 967-974. 

^ Krausel, R., in Engler’s Nat. Pflanzenfivi. 2nd ed., 
1926, 13. 

^ Sahni, B., “Foreign pollen in the ovules of Ginkgo 
and of fossil plants/’ New P/iyt.., 1915, 14, 149-151. 

" Thomas, H. Elamshaw, “The Caytoniales, a new 
group of Angiospermous plants from the Jurassic rocks of 
Yorkshire,” P/iil. Trans. Roy.Soc. I.ondon, Ser. B., 1925, 
213, 

® Thomas, H. Hamshaw, ‘^The early evolution of the 
angiosperms,” Ann. of Bot., 1931, 45, 652, 654. 

^ Thomas, H, Elamshaw, “The nature and origin of 
the stigma,” Nrw Phyt., 1934, 33, 173-198. 


With reference to the aboAT note of Prof. 
B. Sahni, a copy of which was kindly sliOAvn 
to me about a week after it had been sent 
to the press, I think it necessary to make 
the following remarks. The necessary figures 
and some other interesting details will be 
found in my full paper which will soon 
appear elsewhere. 

1. In the stylar canal of one carpel 
there was a row'' of six pollen grains of w^hich 
five could be seen in a single section. It 
is this that was figured in the note published 
by me in Nature. The pollen grains are 
approximately 24 microns in diameter and 
the stylar canal is li to 2 times as wide. 

2. In a dozen other cases (from three 
different fiowTrs) pollen grains were found 
inside the ovary. One of these was located 
on the surface of an ovule (wiiich w^as un- 
fortunately cut obliquely) and had actually 
germinated, although tlie pollen tube was 
very short. 

The writer was himself greatly surprised 
when he saw these pollen grains in such 
unexpected quarters and a careful examina- 
tion of their size and nuclear contents left no 
doubt whatever that they belonged to the 
same species. 


Before entering into a detailed discussion 
of the theoretical bearings of this discovery, 
the writer wished to be sure whether a 
similar thing had been observed before in 
any other plant. An enquiry from Prof. 
K. Schnarf of Vienna brought forth the 
reply last month, that the plienonienon w'-as 
absolutely unique and had never been 
noticed by him in the existing literature on 
Angiosperms. 

As Prof. vSahni has pointed out, the 
occurrence of pollen grains inside the oA^ary 
of an undoubted angiosperm like Butomopsis, 
sets one tliinking about the difference be- 
tw-'cen a Gymnosperm and an Angiosperm. 
Gaytonia Thomasi provides material for 
comparison and speculation : and so does 
Gnetum, if wt agree to designate the inner 
eiwelope as a stylar canal and not as an 
integument. 

B. M. Johri. 

Botany Department, 

Agra College, Agra, 

February 1, 1936. 


Chromosome Numbers in Phoenix 
farinifera, Roxb. 

Twmnty-one species of Pluenix have been 
(numerated in th(^ Index Kewensis ; of 
these, fiVQ species are natives of South India. 
The chromosome numbers of the A^arious 
species are not available except for the 
cultivated date palm — Pluen ix dactylifera, 
Linn. IsTemec (1910) gives the 2n number 
as 28. 

The author of the present note has, from 
several counts made in the metaphase 
plates of pollen mother-cells, determined 
the haploid {n) number of chromosomes in 
Plmnix farinifera, Roxb. (common on the 
east coast of the Peninsula) as 18. 

G. V. Narayana. 

Oil Seeds Section, 

Agricultural Research Institute, 

(^oimbatore, 

January 6, 1936. 


Ram Sarcophagus from Cuddappah. 

WTth reference to Mr. M. D. Raghavan's 
article on “ A .Ram Sarcophagus from 
Guddappah ■’ appearing in 19-35, November 
issue of Current Science, the folloAving 
observations may be of interest. 

After seeing the object in the Madras 
Museum and after examining its detachable 
head carefully, I. find myself unable to 
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agree to the author's statement that the 
" Eam's head is clearly modelled'’. Except 
for wliat the author calls “’ the curling 
horns'’, I fail to find anything to warrant 
the conclusion that the object is a clear 
model of a ram's head. On the other hand, 
the slightly curving and tapering facial 
portion and the omission of the ears (es- 
pecially when the artist has taken pains to 
mark the position of the comparatively 
smaller eyes and the nasal holes) se(*m to 
suggest that the maker intended this re- 
movable head portion of the sarcophagus 
to represent a hovering bird (perhaps a 
Vulture) and not the head of a ram. If it 
represents a hovering bird, then the 
'' curling horns ’’ may be taken to represent 
a pair of sturdy wings. Again this part of 
the sarcophagus is so small and suits so ill 
the rest of it from the point of view of 
proportion, that it raises in my mind the 
doubt, whether the person who made the 
object ever meant this sarcophagus to 
represent a ram. The presence of the six 
legs adds colour to this doubt. 

Composite objects are not uncommon in 
pre-historic archseology. It seems to me to 
be more reasonable to call this sarcophagus 
a composite object than to christen it a 
‘h'am sarcophagus”. It may be a fantastic 
representation of some mythological figure 
associated with death that loomed large in 
the minds of those pastoral people. One 
must remember that the big, the unnatural, 
the grotesque and the unknown appealed to 
the primitive mind more than anything else 
and the primitive man made attempts when- 
ever he had opportunities to represent his 
imaginary pictures of these in his handicrafts. 

Farther on in the article the author makes 
mention that this sarcophagus is the second 
‘dunerary vessel in animal form known from 
South India”. This is incorrect. The Super- 
intendent of Archseology, Cochin State, 
in his annual report of the Archaeological 
Department of the Cochin State for the year 
1109 M. B. (1933-34 A.D.) mentions that a 
sarcophagus which has ‘■'the appearance of 
a cow in a lying posture” was discovered at 
ICattakampal in the year 1933-1934. This 
report was published a few months before or 
very shortly after this supposed '‘Earn Sar- 
cophagus” was unearthed. 

K. GovikdaMenon. 

Madras, 

. Febniary 5, 1930. 


The Mineral Bababudanite— An Explanation. 

In my reply to Mr. M. B. Eamachandra 
Eao's letter entitled '' The Kaldiirga Conglo- 
merates and the Iron Ore Series of the 
Bababudans, Kadur District. Mysore,'’ pub- 
lished in this Journal (Dec. 1935), I am 
afraid I have not made myself quite clear 
in my remarks regarding the origin of the 
mineral bababudanite when I said “my 
colleague, M. E. Srinivasa Eao, and I were 
the first to point out that the mineral was 
developed, as a result of thermal meta- 
morphism.” The intention at the time of 
wonting tins was not wdrat this statement 
w^ould literally imply, for I v\-as aw^are that 
Jayaram had suggested the secondary nature 
of bababudanite and I have myself referred 
to it in one of my papers.^ What was 
intended to be claimed was, that the exact 
nature of the rocks involved in the process 
of metamorphism giving rise to bababnda- 
nite, w^as elucidated for the first time in the 
course of my work. 

Chaulejs S. Pichamuthu. 

Central College. 

Bangalore, . . 

Febntary 5, 1936. 

^ C. S. Pichamuthu, Carr . Sci ., 1935, 3, 608. 


Mathematics and the Sciences. 

The review^ of Descriptive Matheviaiics on 
page 556 of the January number of Ctirrcnt 
i^cience demands comment. The book re- 
viewu-d is not a companion voliune to Graphs 
and r>tatisiics, though a contrast to it. A or 
is it a book for “ statisticians whose back- 
ground of mathematics is negligible ” ; if it 
w'ere so, why the title Descriptive .Mathe- 
matics f Yonr reviewer seems to have got 
iiowiiere near the standpoint of the hook. 
One difficulty seems to be that the unique 
situation we enjoy here in Bombay is not 
appreciated — it is possible for us to act in 
making striking departur(\s from the ordi- 
nary courses in elementary College riiatlie- 
matics without taking the whole body of 
teachers wuth us immediately. Descriptive 
Mathematics is an endeavour to define such 
a departure, not to popularise it ; but the 
standards your reviewer appears to have 
applied in valuing the book are quite con- 
ventional. Tie merely thinks of students as 
they are, and not as they might lie w^eie they 
successfully led through such a course as is 
proiX)sed. He seems, so far as his ideas arc 
clear, to differ in no essential respect from 
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those who were expected, according to the 
preface of the book, to look askance at 
certain methods used and to say that the 
thing proposed could not be done. 

But the plain fact is that something needs 
to be done. Not a few specialists in econo- 
mics and in the biological sciences feel the 
necessity of stopping to prepare courses 
in elementary statistics, etc., for the benefit 
of their colleagues in order to deal more 
effectively with the problems of their own 
researches. These courses, applicable in 
subjects ranging from textiles to physiology, 
have a very great deal in common. Again, 
inept use, or the avoidance, of elementary 
mathematics in the physical sciences could 
be abundantly illustrated. These are, I think, 
but indications of a misdirection in the 
general outlook on mathematics ; and cer- 
tainly the ordinary courses in mathematics 
meet such needs not even in an indirect way. 
We cannot long continue to ignore, this 
defect in our educational practice, and a 
lirst task must be to discuss the lines along 
which we should move away from the 
present mathematical courses, in Deseriptive 
Mathematics is a detinite proposal to this 
end for first year students- only, not for the 
second (Intermediate) year ; but your re- 
viewer can see nothing new in. it, and merely 
judges it from a conservative standpoint. (To 
take one sim]3lc instance : I should like to 
know if there be anywhere else an examina- 
tion of the princiiJles of slide rules comparable 
with that on page 97.) When we have 
achieved a reasonable measure of agreement 
as to what aspects of elementary mathe- 
maticKS slioidd be taught, there wdll be no 
lack of endeavours to write books suited to 
examination purposes. But that is not the 
criterion to apply at this stage. 

JoHis' Maclean. 

Wilson College, Bombay, 

February 2, .1936. 


I HAVE perused Prof. Maclean’s comment. 
Prof, Maclean is a distinguished educationist 
of Bombay and we have high respect for 
his services to the cause of education. But 
so far as his present book is concerned, 
I cannot help expressing my frank and 
honest opinion without any reservations. 
I shall not worry myself about this charge of 
conservatism on my part, but I shall dwell 
with emphasis on one point only : 

The average man has a general dislike for 
or difidculty to follow the theory of mathe- 


matics. It must be the endeavour of every 
mathematics teacher of the elementary stage 
to present the subject with as much simpli- 
city as possible, confining in the earlier 
stages only to the intrinsic heauty of the 
subject, omitting all details and complica- 
tions to a later stage. To most people, even 
to many mathematicians themselves, nume- 
rical work and heavy calculations are disgust- 
ing. Prom the boy at school who works on 
vulgar fractions and decimals, to the 
average public man, heavy aritlimetic is 
never taken as matter of love. This is a 
general numan weakness, and not all the 
slide rules in the world can remedy this to 
any remarkable extent. If then heavy 
numerical wnrk is taken as a necessary 
adjunct to the elementary principles and 
methods of mathematics, and the result 
of this fusion is called beseriptive Mathe- 
matics^ it is my frank opinion that most 
people v/ould bid good-bye to this kind of 
mathematics. Experimental Scientists, and 
research wnrkers in Social Sciences require 
and will automatically cultivate tlie required 
speed and accuracy in numerical work, when 
they settle down at their work, but to inflict 
this kind of work on a poor Pirst Year 
Intermediate student is horrible ! 

I remember our learned Editor of the 
Current .Science, in the course of a speech 
somewhere saying to the following effect : 
To the Physicist, everything in this world 
will appear as Physics and Chemistry, to 
the Biologist, everything will appear as 
Biology, etc. Likewise, shall 1 say that 
a Statistician cannot describe simple ele- 
mentary principles of mathematics without 
asking his boys 

(1) to use the slide rule and verify 

2 __ V 2 V(2 H- V2) V{2-r '\/(2 -h V2) } 

— - 2 2 2 

(2) to draw the curve y — 

(3) to solve 10000 (sin'3a‘ -f 2i cos 2x) 

= x"- - 300.r + 9000 t 
These are a few^ specimens from the book. 

I have no personal dislike for statistics 
and I have some little pretensions for the 
subject myself ; I can also boast myself to 
be a moderately good computer. But there 
is a difference between having a knack for 
this work or cultivating it as one’s needs 
arise, and gulping this down on a poor 
Intermediate student. 

One can see in Prof. Maclean's book in 
many places the hand of an experienced and 
able exponent of the subject, but in my 


592 


CURRENT SCIENCE 


[February 1936 


opinion this is marred by an over- filling of 
numerical work. 

Here are two specimens (not typical, 
though) of Descriptive Mathematics : — 

(a) ‘‘ On March 21 the number of seconds 

taken by the sun to cross the horizon in 
latitude I is 32/15 sec I ; find this for I 
19° and? - 60°'” (p. 58). 

Is this illustration going to create a new 
interest in the student for the secant func- 
tion, or is it going to be the nacleus of 
his future astronomical studies, or does it 
just show off the pedantry of the author f 

(b) “Note sets of words like ‘^^due, duty, 


dutifully” which are useful in teaching time 
in music. Tlie periods of the syllables of 
these words are as 4:2:1. Consider the 
possibility that rhythm in speech and in 
prose may be partly and automatically 
determined by the essential periods and 
intensities of syllables. (In poetic rhythm 
there is of course deliberate selection of 
combinations of syllabl(‘.s)”. (p. 60.) 

This example follows problems like sketch- 
ing the curves corresponding to cos- x, cos^ .r, 
etc. I have no music in me, but frankly, 
this piece of mathematics is bevond me. 

c.hr, s. 


Research Notes. 


On Ternions in Geometr3^ 

Hans Beck {IfatJi. Zeit., 40 , 4, pp. 509-520) 
has investigated the occurrence of the linear 
transformation group of the system of non- 
commutative ternions, under various forms 
in several places in geometry. Let A, B, C, D 
be four ternions, then the linear transforma- 
tion is X'=(C.'r-f-D)-i (Aa;- 1 -B). Xow it is 
known that apart from the non-commutative 
system of the ternions, there exist two other 
commutative systems of ternions. In the 
latter cases, the linear transformation- 
group reduces itself to one of nine parameters. 
This is not of so m.uch importance as the 
group in the non-commutative case, of eleven 
X^roper parameters. Beck has sliown that 
this group occurs in the following places 
in geometry : (1) A sx 3 ecial collineation 

group of a linear-comjdex ; (2) A cremona 
group in affine space ; (3) The group of 
Laguerre transformations of directed planes ; 
and (4j The group of rotations (in the same 
sense) in the four dimensional Euclidean 
space, etc. 

A ternion of the system is represented as 
A=AoEo- 1 -AiEi+A 2 E 2 and the multixdica- 
tion table is 

Eo El E, 

El Eo Eo 

E2 -E2 Oo 

Eo can be taken to be the scalar unit. The 
norm X(A)=Ao^— Ar (Hence reducible). If 
ibi' ill i^r is co-ordinates of a point 

ih-a inojective E 3 and the Plucker's co-ordi- 
nates of a line are then 

the ternions A, can be made to correspond 
to the lines of R 3 with co-ordinates Pqi : P 02 • 
Po3 : >P 23 : P31 •• P12 -0:1: Aq -Ai : A^ : 
— • (Ao+Ai). (The transfor- 


mation is not one-one.) By means 
of this transformation lu' has shown 
that the groux) is identical with the colline- 
ation which transforms' ^o= 0 , |^i =0 into 

itself. Here is a nice geometrical represen- 
tation of ternions. 

.He has also shown that the group is holo- 
morx)hic with the group of the minimal eoni- 
IDlex — the straight lines having proper inter- 
section with the conic-absolute in an 
Euclidean P 3 . 

The hrst r(‘p^<''sentation of ternions is such 
that an oo^ st. lines of the projective space 
Eg did not correspond to ternions at all. 
Then by considering a geometrical entity as 
corresponding to a ratio of twn ternions, 
he obtains a repr(\sentation in which the 
geometrical entities are points in an affine 
space ; the excex)tional points for which 
ratio of ternions do not correspond belong to 
a plane which is naturally considered as the 
special-xolane of tlu^ affine space {Uneigent- 
Uche-Dbene). The work is a very striking 
illustration of the unity in geometry stressed 
by Klein in his ex)och-making Erlangen- 
Programme. K. V. I. 


Cauchy-Riemann Conditions. 

Menchoff {Fund. 3fath\ 25 , pp. 59-97) lias 
extended Looman’s classic result {Gott. Nacli., 
1923) about the sufficient conditions for the 
analyticity of /( 0 ) =P +iQ in a given simxDly 
connected region. Looman had shown that 
if the Gauchy-Eiemann x^a.rtial differential 
equations ^vere valid for almost all points in 
the region then f{z) w^as analytic. This 
amounted to assuming that the derivates in 
two x^erpendiciilar directions (directions same 
{Continued on page 605) 



FEBRUARY" 1936] 


CURRENT SCIENCE 


593 


SUPPLEMENT TO “CURRENT SCIENCE”. 
Reviews. 


An Examination of Examinations. By Sir 

Phillip Hartog and E. C. Ehodes, D.Sc. 

(Macmillan and Co., London, 1935.) 

Pp. 81. Price IsJi. net. 

The publication of a book called ‘ An 
Examination of Examinations ’ by Sir 
Phillip Hartog and Dr. E. C. Rhodes (Mac- 
millan & Co.) has caused considerable com- 
motion in the educational world. The 
history of the matter goes back to 1931, 
when, at the instance of the Carnegie Corpo- 
ration, the Carnegie Foundation and the 
International Institute of Columbia Uni- 
versity, Committees were set up in England, 
Scotland, Switzerland, France and Germany. 
These Committees were each financed with 
a grant for three years, and were requested 
to carry out investigations regarding exami- 
nations on whatever lines seemed best to 
them. The English Committee was pre- 
sided over by Sir Michael Sadler, and 
consisted of educational experts of admitted 
authority. It determined to compare the 
marking of the same sets of examination 
answers by different examiners. The vol- 
ume under review is an account of the 
main findings of the English Committee, 
and the reviews of the book already pub- 
lished in England are unanimous in de- 
scribing the results of the enquiry as dis- 
quieting. ISTow that this investigation has 
been made, and its results pubiished, the 
really surprising thing would seem to be 
the fact that such an investigation has 
been so long delayed. Those engaged in 
educational work have for long been aware 
that examinations were not a perfect test 
of the ability of candidates. Sir Phillip 
Hartog reminds us that at Oxford nearly, 
fifty years ago, Professor Edgeworth con- 
ducted a small test concerned with the 
valuation of a piece of Latin prose by a num- 
ber of different examiners. The results 
showed a variation of over fifty per cent, 
between the highest and the lowest marks 
awarded. In 1911 Sir Phillip Hartog him- 
self in a lecture given before the Royal 
Society of Arts recom.mended that a Royal 
Commission should be set up to investigate 
the examination system in Great Britain. 
Until the work of the recent Committee of 
enquiry, however, nothing systematic ap- 
pears to have been done. 


In order to carry out their enquiry, the 
Committee enlisted the sympathy and ser- 
vices of various examining bodies in England. 
Prom them it received actual scripts written 
by candidates for different public examina- 
tions. After noting the numerical value 
assigned by the original examiners, every 
mark was removed from the scripts. The 
services of an independent body of expert 
valuers were then enlisted. These people 
were in every case persons accustomed for 
years to value examination papers of the 
type being investigated. Each of a number 
of examiners was then asked to value the 
selected scripts, and the volume under 
review is an account of the results obtained 
from this valuation. The Committee selected 
examinations of widely differing types and 
standards, in order to test valuation at 
different stages of the educational process. 
They selected — 

1 . The Special Place Examinations. 

These examinations are held for candi- 
dates between the ages of 10 and 12, 
and on their results children in Ele- 
mentary Schools gain admittance to Central 
Schools or Secondary Schools. The im- 
portance of this examination to children in 
.England will be evident, when it is realised 
that the number of candidates every year 
is estimated to be nearly half-a-million. 

2. The School Certificate Examinations. 

These examinations are conducted by 

several different bodies in England, and are 
taken by nearly 70 thousand candidates 
every year. The average age of the candi- 
dates is about 16. Under certain condi- 
tions, the passing of this examination quali- 
fies for entrance to the Universities. It 
may truthfully be said that a boy who is 
unable to pass this examination is in the 
vast majorit}^ of cases condemned to a 
poorly paid and subordinate post for the 
rest of his life. 

3. A College Scholarship) Examination in 
English Essay at one of the Older 
Universities. 

4. A University Honours Examination in 
Mathematics. 

5. A University Honours Examination in 
History. 

From the foregoing, it will be seen that 
the Committee has tested the examination 
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system at many stages. In the_ space of a 
short review, it is not possible to give the 
detailed lindings regarding each of these 
examinations, but no one engaged in educa- 
tional work can afford to be ignorant of the 
information contained in An- Examination 
of Examinations^ As a sample of the 
lindings of the Committee, ve may select 
the School Certificate Examination in 
History, as the results in this case display, 
perhaps, the greatest disparities. Eifteen 
scripts were selected, all of which had been 
given the same '' middling ” mark by a 
certain English examining authority. The 
cleaned scripts were sent to fifteen examiners 
all of whom were in the habit of valuing 
papers for examinations of this standard. 
These fifteen examiners awarded no less 
than 43 different marks, the lowest mark 
assigned being 21% and the highest 70%. 
This result is sufficiently disturbing, but 
worse follows. After an interval of not less 
than a year, and not more than 10 months, 
the same scripts were cleaned again, and 
sent to the same examiners, who were not 
however, informed of the fact that they 
were being asked to value the same papers 
a second time. The result of the re-exami- 
nation was that the total number of differ- 
ent marks assigned was 44 and the per- 
centage varied from 16 to 71. It was found 
that nearly half the examiners give a differ- 
ent verdict on each candidate on the second 
occasion, and one examiner changed his 
opinion in regard to no less than 8 candi- 
dates out of the 15. The astonishing thing 
about this particular examiner was that he 
only varied his average mark per candidate 
by a unit, and that in each batch of 15 
scripts, he awarded the identical number 
of failures. As Sir Phillip Hartog and Dr. 
E. C. Rhodes point out, such irregularity 
of judgment is not only formidable, but it 
is one which would never be detected by 
any ordinary analysis of valuation results. 
Statistically this examiner produced almost 
identical results on both occasions, but the 
fate he allotted to half the candidates was 
different. Of all the valuers engaged in 
this particular examination, only one was 
exceptionally steady, and his maximum 
variation between the two valuations was 7 %. 

Although the results in the other exami- 
nations shoAved smaller discrepancies than 
in the case quoted above, there was no 
examination which did not reveal disturbing 
differences of opinion. Every one will at 


once ask the question : Should examinations 
be ' abolished i The Committee who con- 
clucted these investigations answer em- 
phatically in the negative and are of the 
opinion that examinations as a test of 
efficiency are necessary, and that no satis- 
factory substitute can be found for them. 
Careful and systematic experiments, they 
point out, will be necessary in order to 
devise a system of examination valuation 
which will not be liable to the evident 
uncertainties of the present system. The 
President of the Board of Education in 
Great Britain in reply to a question on 9th 
December last in the House of Commons, 
stated that the Report of the Committee 
raises questions of great importance that 
call for and will at once receive full investi- 
gation by my depiartment.'' 

During the last decade or more, there 
has been a, marked increase in England 
in the viva' voce (Interview) examination. 
It has been steadily maintained that this 
test (which is not a viva voce on any parti- 
cular subject) affords a trustworthy opi- 
nion of the alertness, intelligence and general 
outlook of candidates. This interview ex- 
amination (for wliich marks are allotted, for 
example, in the Indian Civil Service Exami- 
nation, and in tliat for the Class I Adminis- 
trative appointments in the British Civil 
Service) has become more and more popular 
for all kinds of appointments both public 
and private. There have, liowever, always 
been peoxhe, who refused to believe that 
the interview examination produced the 
results claimed for it by its euthusiastic 
advocates. The Committee whose work we 
are reviewing conducted an examination of 
this kind. It constituted two such Boards 
of Examiners. We are not told the names 
of those who made ux) the two sex)arate 
Boards. We are, however, given the list 
of names of those from whom both Boards 
were made ux>. Their names command 
respect in England, and their .competence 
to fulfil the functions assigned to them 
would be unquestioned by any one. 
Despite this fact. Board I examined 16 
candidates and selected one as deserving 
of the first place. This candidate was 
placed 13th, however, by Board II, its first 
candidate being placed 11th by Board I. 

We have not exaggerated in stating that 
the results of this enquiry into examinations 
are disquieting. It is well, however, to 
preserve a sense of balance, and a little 
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reileetioii will show that these results after 
all merely serve to lorove a fact which should 
he self-evident, namely, the fallibility of 
all liuman judgment. Higher Law Courts 
are constantly reversing the judgments of 
Lower Courts on appeal. In medicine, the 
highly qualitied specialist will not invariably 
diagnose a case in the same way as the 
general practitioner. There is, in fact, no 
walk of life in which different men will not 
give different judgments concerning matters 
on which all are theoretically competent. 
This being so, we need not he surprised that 
' A71 Examination of Examinations ’ has 
revealed discrepancies in human judgment. 
The present writer has always felt that 
examiners should be more carefully selected. 
It should not be assumed that one who has 
a competent knowledge of his subject and 
is a successful teacher of it, is necessarily 
possessed of that calm balanced type of 
mind so necessary to enable an examiner 
to maintain a fair and even standard. It 
would, at the moment, be obviously a difficult 
and most delicate matter to subject pros- 
pective examiners to a test as to their 
fitness, but the time may come when such 
tests Avill be an accepted part of the machi- 
nery of the educational world. India will 
await with interest the consequences in 
England of the present enquiry. It seems 
clear that matters can no longer be left 
exactly where they are. 

E. M. 


Marine Zoogeography. TiergeograpMe des 
Meeres (Akademische Verlagsgesellscliaft, 
Leipzig, 1935). Pp. 5IB, 32 Marks. 

Prof. -Sven Ekman of the University 
of Uppsala, Sweden, has made a very 
valuable contribution to biological liter- 
ature by the publication of his masterly work 
entitled Tiergeograpliic des Ileeres. 

The Zoogeography of earth’s surface has 
been dealt with by various specialists, and 
there are available a large number of excel- 
lent publications which contain not only 
detailed and critical accounts of land faunas, 
their origins, relationships and distributions, 
but also deal with the conditions governing 
life, adaptations of different animals, animal 
communities, their ecology, etc. In reference 
to marine faunas, however, the earlier works 
of even such authorities as Schmarda, 
xAgassiz, Dana, Woodward and Grlinther, 
unfortunately lack in some very essential 
points. In 1896 the masterly volum'e of 


Ortmann — Gmndz'uge der marinen Tier- 
geographic — laid the foundations for de- 
tailed marine zoogeographical studies. In 
this book, Ortmaiin not only defined the 
zoogeographical regions into, which the oce- 
anic area can be divided, but also discussed 
the physical conditions governing life in the 
different regions, the various factors deter- 
mining the conditions of life in different 
areas, the Bionomie^ tlie peculiarities of the 
conditions of existence (Moseley) and the 
adaptations of the organisms for existence 
in the different milieus. In discussing the 
distribution of the sea animals he dealt with 
the factors whicli control and hinder distri- 
bution, as also the agencies which govern 
the distribution of the various organisms. 
The influence of the geological changes of 
the earth’s surface on the distribution of 
animals in the different oceans and the 
changes in climatic, topographical and bio- 
logical factors for the distribution of the 
animals were also discussed. Ortmann 
finally considered in detail the Bionomie and 
the present-day geographical distribution of 
the Decapod Crabs, and briefly reviewed tlie 
distribution of other marine organisms as 
determined by the various controlling 
agencies detailed above. Similar but 
more fragmentary accounts of the distribu- 
tion of marine organisms are also to be found 
in oceanographical works such as Science 
of the Sea (Second edition, edited by E. J. 
Allen, 1928), but as Ekman points out, no 
work is available in wdiieh one can find a 
comprehensive account of our knoAvledge of 
marine zoogeography. 

The flrst ten chapters of the work under 
review deal with the faunas of the different 
oceanic areas, their origins, relationships, 
compositions, etc. In view of the great, 
importance of this part of the subject a 
somewhat detailed summary of these chapters 
is given below. The remaining six chapters 
deal with the ‘•Meridiane Verbreitung” or 
the distributions of special genera or species 
along definite meridians of longitude or lati- 
tude, Bipolarity problem ; ^'Benthal Deep- 
sea Fauna, its composition, conditions govern- 
ing its existence, regional distribution, and 
origin ; and the Pelagic Fauna of the upper 
and deeper layers, its horizontal distribittion, 
its relationships to salinity, etc. In the 
final chapter are discussed the adaptations of 
animals to deep-sea life, such as the develop- 
ment of special light organs, special enlarge- 
ment, or reduction in the size of eyes culmi- 
nating in the animals becoming absolutely 
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blind, nniform colouration and tlie enlarge- 
ment of the mouth opening, special develop- 
ment of teeth, increase in the size of stomach, 
taste-organs, prolongation of antennae, 
fin-rays, etc. The horizontal distribution 
of the bathypelagic fauna and its origin are 
also discussed. 

In conclusion the author remarks that the 
geographical distribution of the organic world 
"seems to be determined by the physiological 
peculiarities of the animals as regulated by 
the chemico-physical reactions of the sur- 
rounding world. Evolution along divergent 
lines in widely separated localities is the 
essence of biogeographical distribution and 
its earlier manifestations are the discontinuity 
in the distribution of dilferent classes of 
animals in adjacent areas. 

In connection with the present-day dis- 
position of the faunas of difierent areas 
modern work has clearly brought out the 
importance not only of studies regarding the 
influence of organic evolution but also of the 
changes in the earth's surface and climate 
during the past geological epochs. As a 
result it has become necessary to consider as 
intimately the geological and historical 
influences as the ecological and faunistic 
factors which determine the zoogeographical 
distribution in any area. 

Ekman starts with a discussion of the 
Tropical Littoral Fauna wliich shows a 
marked general homogeneity in the circum- 
tropical region. The tropical fauna is very 
rich, much richer than that of the colder 
regions, and is probably the source from which 
the faunas of the colder seas originated. The 
detailed treatment of this fauna is prefaced 
by a general account of the life and the animal 
associations which are found on coral reefs, 
and a short discussion of the theories of 
their origin and distribution. The other 
important faunistic association of the littorals 
of the tropics, the Mangrove fauna, is simi- 
larly discussed and its characteristics briefly 
outlined. 

The littoral fauna of the tropics is treated 
under three main heads : (a) the Fauna of 

the Indo-Pacific, {b) the Fauna of Tropical 
West Africa, and (e) the Fauna of Tropical 
America. Of these the fauna of the Indo- 
Pacific, which is the richest and most diverse, 
is sub-divided into Malayan, southern central 
Pacific, Hawaiian, Southern Japanese, Austra- 
lian, tropic and sub-tropic, and finally that 
inhabiting the north and western areas of the 
Indian Ocean. The extent and boundaries 


of the different areas are discussed and their 
faunal characteristics enumerated. The 
littoral fauna of Tropical America which 
is distributed along the two coasts of Central 
America in the Atlantic and Pacific Oceans, 
shows marked similarities, as a result of which 
in spite of the Panama Land bridge the fauna 
of this area constitutes a single entity; this 
is to be explained by an open connection 
between the Atlantic and Pacific Oceans 
throughout the Palaeozoic and the Mesozoic 
times and possibly also in the early Tertiaries. 
The endemic elements and the relationships 
of this fauna with that of the Indo-West 
Pacific Fauna are discussed in detail and this 
is followed by a description of the fauna of 
the Tropical West Africa on similar lines. 
Finally it is suggested that the boundaries of 
the Tropical Littoral Fauna are determined 
by climatic factors, of which, according to 
the author, ^‘thc temperature is one of the 
most important zoogeographic factors for 
the development of the marine fauna". 

The past history of this Fauna and its 
origin are discussed and in this connection 
reference is made to the Tethys Sea which 
encircled the globe during the Cambrinm 
and was present with slight changes in its 
extent and course up to the Middle Tertiaries. 
As a result of detailed geological studies 
the conclusions arrived at are as follows 

(1) During the Cretaceous and early 
Tertiaries a very rich littoral fauna of 
the tropical-type was widely distributed 
in the European Seas. Most of it has 
become extinct in these parts, to a 
great extent in the Atlantic Ocean and 
to some extent all over the world. 

(2) The Atlantic Fauna of tlie early Tertia- 
ries was markedly of the Indo-West 
Pacific type ; this was particularly the 
case with the Mediterranean Fauna. 

(3) The West Indian Fauna during the 
Eocene and Oligocene periods showed 
much closer conformity with that of 
the Indo-West Pacific area than is the 
case at the present day. 

(4) There was in the earlier geological 
periods a much greater conformity 
between the faunas of the eastern and 
western Atlantic. This disappeared to 
a great extent as a result of the extinc- 
tion of the majority of the tropical types 
in the eastern Atlantic Ocean. 

The changes in the fauna of this vast area 
are intimately connected with climatic 
changes during the Tertiaries. The elevation 
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of large masses of land in Central 
America and West Asia coinciding with the 
adverse climatic changes during Miocene 
and Pliocene was the determining factor 
for the later changes in the Tropical Littoral 
Fauna. From then on was gradually evolved 
the present-day distribution of th(^ zoo- 
geographical elements resulting in the great 
contrasts between the Tndo-West Pacific 
fauna and the Atlantic-East Pacific fauna. 
The development of the faunas took place 
along new lines from the Middle Tertiaries 
onwards. 

The present-day fauna of the Mediterra- 
nean extends into part of the mid- Atlantic 
along the Moroccan and Mauretanian areas 
and the Macronesian Islands such as tlie 
Canary Islands, Cape Yerde, Medeira and 
Azores, and Ekman designates this region 
as the Mediterranean-Atlantic. The Medi- 
terranean is evidently a section of the 
Atlantic, but this does not mean that all its 
faunistic elements are to be derived from 
the recent Atlantic fauna. On the other 
liand, several of its components are the 
remnants or relics of the Old Tethys Fauna. 
In addition, since .1869 when the Suez Canal 
formed an open communication between the 
Mediterranean and the Ked Sea, a large 
number of erythrean forms have wandered 
into and established themselves in the 
Mediterranean. 

The Sarmatic fauna which is rightly 
treated separately by Ekman, deals with the 
remnants of the inland Sarmatic Sea of the 
Upper Miocene and later times. Its pre- 
sent-day representatives are the Black Sea, 
the Sea of Azov and the Caspian Sea. The 
recent faunistic elements of the Black Sea 
are, in the main, of Mediterranean origin, 
but the Sea of Azov and the Caspian have 
retained more of the older elements- The 
Tethys fauna, however, does not consist of 
purely marine forms, but of brackish-water 
organisms or at least of very euryhaline 
animals. 

The influence of the central Atlantic 
barrier does not seem to have been very 
marked in determining the North- Atlantic 
Littoral Fauna, and the author is, therefore, 
justified in considering the littoral fauna 
north of the Bay of Biscay in European 
waters and the Cape of Hatteras in American 
waters as a single unit. On practical 
grounds, however, he deals with the European 
and American faunas of the areas separately. 

The European North Atlantic Fauna is 
treated under two distinct sub-heads : — 


(1) The Atlantic Fauna proper, and (2) The 
Fauna of the Baltic Sea and other brackish- 
water areas. In either case the hydro - 
graphic influences such as temperature, sali- 
nity and other factors are discussed and the 
composition of the fauna from the point of 
view of its elements such as endemic, 
northern Mediterranean and northern Arctic, 
etc., elucidated. In the case of the deeper 
waters the fauna differs with the substratum, 
that of the hard sea-bottom being different 
from that inhabiting a soft muddy bottom. 
The effects of temperature of the sea waters 
on reproduction and development resulting 
ill the wider distribution of the animals are 
also discussed, and according to their re- 
action to this factor the animals are classed 
into eurythermic, stenothermic and w^arm 
stenothermic forms. The salinity of the 
waters also plays an important role in the 
reproductive activities of these animals. 
As examples may be cited the fishes of the 
family Gadidse investigated by Damas. The 
widely distributed north Atlantic forms 
such as Oadus morrhua^ G. ceglefinus^ etc., 
prefer temperatures of -1-6'^ 0., a salinity of 
34-35 »2 per mille and a depth of 40-200 
metres for depositing their eggs. The 
southern boreal species G. esmarhii breeds 
in 6° 0., salinity of 35-35 -2 per mille and at 
depths of 60-200 metres. The Mediterra- 
nean-Atlantic and boreal species such as 
G. minutus, G, luscus and G. ])ollacMus^ on 
the other hand, breed in a temperature of 
over 10*" 0., salinity of 32-35 -35 per mille 
and a depth of less than 100 metres. In 
the Baltic Sea and other brackish-water 
areas there are, in addition to the pure 
marine types, a great variety of true estuarine 
species and several essentially fresh-water 
animals in the inner regions. The history 
of the changes in the extent of this area 
during the past geological ages is discussed, 
and the influence of periodic glaciations in 
determining the fauna elucidated. The 
main relics of the glacial periods are the 
brackish and fresh-water organisms, the 
extreme euryhaline species and certain 
marine and brackish -water animals occurring 
in isolated brackish-water areas, fjords, etc. 

The American North Atlantic Fauna is 
treated on similar lines, but the information 
about this area is less complete. The general 
conclusion arrived at, however, is that the 
faunas on both sides of the Atlantic Ocean 
show greater affinity with those of the Arctic 
and sub-Arctic regions than with that of the 
intermediate northern and southern areas. 
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Tlie JSTorth Pacific Fauna of tlie Temperate 
Zone is found north of Central Japan and 
alon^ the middle of the southern part of the 
Californian Peninsula ; these form the north- 
ern boundary of the Tropic-siibtrcipic Littoral 
Zone. This Fauna, though, it exhibits a 
certain admixture of tropic-subtropic forms 
in the southern zone, is entirely different. 
One finds here a very rich and distinct 
endemic temperate element with a number 
of forms of the temperate-Arctic type. 
The dominance of this Temperate Zone ele- 
ment, which is much more marked on the 
west coast, is to be explained by the conver- 
gence of the isotheres along the western coast, 
where, as a result, a very marked endemic 
element of a well-characterised Temperate 
Fauna predominates. Qualitative and 
quantitative comparisons of the N'orth Paci- 
fic and North Atlantic Fauna bring out the 
fact that North Pacific Littoral is 6-8 times 
richer in endemic species than the North 
Atlantic ; the same is the case with endemic 
genera. The North Pacific is, further, cha- 
racterized by . having endemic families. 
Reference may also he made here to the 
discontinuity in distribution of several types 
in the two areas. The common cod of the 
Atlantic Gadus morrhua^ is represented in 
the Pacific by a nearly allied species G, mdcro- 
eephalus ; some ichthyologists, however, 
consider the Pacific species to be identical 
with the Atlantic. Similarly the halibut of 
the Atlantic, Hippoglossus Mppoglossus is 
represented in the North Pacific by H. stem- 
lepis. Invertebrates show similar disconti- 
nuous distributions, and these forms are 
designated as circumboreal or. amphiboreal 
animals. Their present-day distribution is 
to be traced to the past times when the 
sxjecies or genera had a continuous distribu- 
tion throughout the whole regions, but later 
as a result of climatic changes, the chain was 
broken and the distribution became disconti- 
nuous. Here also glaciation was a very 
important factor in determining the x)resent- 
day distribution. 

The Arctic fauna is dealt with in great 
detail and the conclusion arrived at is that 
the ^ northern hemisphere has mainly two 
types nf faunas, viz., a tropical and a northern, 
and thC' northern fauna is sub-divided into 
that of , the Temperate Zone and the Arctic 
region:’ • The faunas of these two sub-zones 
show 'very- close relationships; in some 
cases the Arctic appears to be the ancestral 
type, while in others the Temperate Zone 


forms must be considered as the parental 
forms. As a result, Ekman is also of the 
opinion tliat botli these faunas may have 
originated from a common ancestor. Two 
important peculiarities of tlie Arctic Fauna to 
which attention may be dirc^ctecl are : (i) 
along the coasts up to a depth of 4-5 metres 
the waters, as a result of the very low tem- 
peratures, due to the floating ice, harbour 
remarkably few, if any, animals, and (ii) the 
correctness of Tli ienemannts Eule — that 
whereas the animal communities (Biozonose) 
of an area (Biotojie) become poorer in the 
species represented with the greater special- 
ization in reference to the (*.onditions deter- 
mining life in the area, the number of indi- 
viduals of such species, however, becomes 
comparatively very much richer, is proved 
beyond any doubt. 

In discussing the fauna of the southern 
hemisphere below the tropics, Ekman deals 
with the fauna of the southern Temperate 
Zone — ^which is sub-divided into that of (i) 
South and West African ; (ii) South Austra- 
lian and New Zealand ; and (iii) Peru and 
Southern Chili — separately from that of the 
colder southern hemisy)here. In the latter 
are included the Kergulean Archipelago, the 
Antiboreal South xAmerican area and the 
Antarctic Zone. 

The fauna of South and Vv'est Africa 
shows very distinct affinities with that of the 
Indo-West Pacific ; but here also there are 
indications of relationships with the fauna 
of the Atlantic. The fauna of New Zealand 
is very closely allied to that of South Austra- 
lia, and both these show very close relation- 
ships with the Indo-West Pacific fauna. The 
relationships of the fauna of Peru ard 
Southern Chili are not clear, but its relation- 
ships with the faunas of the northern area 
are indicated by the molluscs and Crustacea, 
which have been studied in some detail. 

The. fauna of the Kergulean Archipelago 
corresponds to that of the sub-Arctic area of 
the northern hemisphere, and may, therefore, 
be designated as the sub-Antarctic fauna. 
In addition to endemic elements there are 
types which show distinct affinities with the 
South American and others wdth the Antarc- 
tic types. The Antiboreal South American 
fauna shows close relationships with that 
of the adjacent northern area, but the influ- 
ence of glaciation makes it rather difficult 
to elucidate its exact relationships. The’, 
Antarctic fauna is, as a result of the isolation^ 
of the Antarctic area, particularly rich in 



February 1936 ] CURRENT SCIENCE 599 


endemic types ; the number of such g*enera, 
however, is much smaller than that of the 
species. The isolation of the area, it may 
be remarked, is not only geographic but 
climatic as well, and these factors naturally 
have greatly contributed to the development 
of endemic types. The relationships of this 
fauna with that of the Ivergulean and the 
Antiboreal South America are indicated by 
the sea-urchins and Ascidians which have 
been studied by Mortensen and Hartmeyer 
resx)ectively. A comparison of the Antarc- 
tic fauna with that of the Arctic is included 
in the discussion of the Bipolaritat problem 
and no further reference to it is necessary 
here. 

The work under review is beautifully pro- 
duced, with a very large number of excellent 
illustrations, charts and drawings, and will 
be indispensable as an authoritative source 
of reference for marine zoogeographic work. 
The bibliography at the end of the work is 
fairly extensive, and the only criticism that 
may be offered here is that it does not include 
the very extensive work of the R. I. M. S. 
'^Investigator' in the Indian seas mainly 
published by the Trustees of the Indian 
Museum and the . Zoological Survey of 
India in a large series of monographs and 
serial publications. 

B. P. 


A History of Science and its Relations with 
Philosophy and Religion, By William 
Cecil Dampier-Whetham, m.a., r.R.s. (Cam- 
bridge University Press, 1935.) Second 
Edition. Pp. xxi+514. Price 85 . M. net. 
This is a great and scholarly work which 
it is both a pleasure and a privilege to read. 
The component parts of the imposing 
structure of modern science have an evo- 
lutionary history, the narration of whose 
orderly progress amounts practically to 
recording the struggles of the human mind 
in its quest of truth. Long before man 
began to investigate the facts and pheno- 
mena of the objective world, he had formu- 
lated definite theories and doctrines of liis 
subjective experiences, and for a short 
time, not long ago, it looked as though they 
would crumble under the achievements and 
conclusions of the investigations of the 
physical . and biological sciences. We have- 
in modern times practically returned, to. 
the ideas of the old G-reeks to whom philo- 
sophy and science were one. 

Science adopts analytical methods of 


investigation and mathematical forms of 
expression of the physical concepts, and 
these fundamental concepts whether they 
belong to the realms of the. physical or 
biological science, are now tending to abstrac- 
tions. The scientific method of approach 
to the idtimate reality can only reveal 
certain aspects of it, and philosoihiers are 
now recognising that their metaphysical 
concepts of nature must lack validity when 
not founded on the evidence of the experi- 
mental sciences. The interactions of the 
different modes of thought naturally reduce 
the complexities of phenomena to order and 
simplicity, leading to the discovery of a 
new realism built up by their means. 

We know that civilisation first appeared 
in the valleys of the great rivers, the 
Euphrates and the Tigris, the Indus, and 
the Nile, and knowledge, which must have- 
been crude and empirical at the dawn of 
history, associated the physical phenomena 
with the works of beings as capricious as 
man, but higher in order ; and the desire 
to reproduce those phenomena naturally 
expressed itself in the practice of strange 
rites, magic and animistic beliefs. Magic, 
religion and astrology thus formed the 
foundations of science. The first attempts 
to introduce order and miles of measure- 
ment were made by the Greek nature- 
philosophers of Ionia as is evidenced by 
their efforts to convert the empirical rules 
for land surveying derived from Egy])t 
into the deductive science of Geometry, the 
beginnings of which are assigned to Thales- 
of Miletus and Pythagorus of Samos. The 
nature-philosophers sought reality' in matter, 
and developed the theory^ of primary^ ele- 
ment, culminating in the atomism of 
Leucippus and Demmcritus. On the other 
hand the Pythagoreans saw reality in form 
and numbers, and, later when the Athenian 
school of Socrates and Plato developed 
metaphysics, the study of. nature was re- 
placed by the study of self, ciilminatiiig in 
the development of the theory that ideas 
alone possessed reality which was denied 
to the objects of sense. Aristotle returned 
to observation and experiment at .least in 
biology, but in phy^sics and astronomy he 
followed the metaphysical doctrines of his 
master Plato. 

During the Roman Empire science ceased 
to advance, but the Early Fathers of the 
Church produced a sort of Christian syn- 
thesis from their doctrines and those of 
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Neo-Platonic philosophy and th(^ elements 
derived from the Oriental Mystery Eeligions. 
During the Dark Ages, learning, mainly 
Greek learning, was confined to the monks, 
though an Arab school arose, which made 
contributions to natural knowledge. 

Ill tlie thirteenth century the scholasticism 
of St. Thomas Aquinas produced alternative 
synthesis which, based on the A.ristotlian 
philosophy, gave a neiv rational scheme of 
knowledge in which Christian doctrines were 
blended with Aristotlian science. Scholasti- 
cism through the Middle Ages upheld the 
supremacy of reason, teaching that God and 
the Universe can be comprehended by th(‘ 
human mind. The way was thus paved for 
science, which holds that nature is intelli- 
gible. The scholastics were the forerunners 
of modern scientists whose appeal is only to 
verifiable facts. Scientists do not accept 
authority as the Scholastics did, but rely 
on observation and experiment as the 
ultimate sources of knowledge or as the 
means of approaching reality. In accept- 
ing a system of philosophy on authority, 
scholastics made full use of reason, examined 
the logical basis of premises and the validity 
of deductions in their relation to Christian 
theology and Aristotlian science. To the 
scientist observation and experiment are 
the starting points and final arbiters, and 
their methods are somewhat like those 
employed in fitting together pieces or w'ords 
of a puzzle. To Aquinas and his contempo- 
raries the real world was that disclosed by 
the senses, and they were unaw^are of the 
perplexities of the theory of knowledge and 
the difiiculties underlying the concept of 
matter in motion by a non-material and 
non-extended mind which appeared for the 
first time under the analysis of Galileo. 

The work of Galileo was consummated by 
Newton whose science was converted by 
his enthusiastic followers into a mechanical 
philosophy under which man became a 
machine. The first step to escape from this 
mechanism was taken by Kant and Hegel 
who in German idealism derived from Plato, 
succeeded in separating science from philo- 
sophy. This mechanical outlook first pro- 
moted by the physical sciences, seemed to 
extend to the biological sciences when in 
the second half of the nineteenth century 
Darw'in formulated his Special Theory of 
Evolution. Man was reduced to a link in 
the chain of organic development. It be- 
came easy for most men of science to hold 
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that physical science revealed the reality of 
nature and they had little regard for idealist 
philosophy. 

Physical science represents one analytical 
aspect of reality; it draws a chart which, as 
experience shows, enables ns to predict and 
sometimes to control the workings of nature. 
From time to time groat syntheses of know- 
ledge are made. Suddenly bits of the puzzle 
fit together, different and isolated concepts are 
brought into harmony by some master mind 
and mighty visions flash into sight— Newton’s 
Cosmogony, Maxwell’s Co-ordination of Light 
and Electricity or Einstein’s reduction of 
gravity to a common property of space and 
time. All the signs point to another synthesis, 
in which relativity, quantum theory and 
wave-mechanics may fall into the all-embrac- 
ing unity of some one fundamental concept.” 

At such historic moments physical science seems 
supreme. But the clear insight into its 
meaning which is given by modern scientific 
philosophy shows that by its inherent nature 
and fundamental definitions it is but an 
abstraction, and that, with all its great and 
ever-growing power, it can never represent 
the whole of existence. Science may transcend 
its own natural sphere and usefully criticise 
some other modes of contemporary thought 
and some of the dogmas in which theologians 
have expressed their beliefs. But to see life 
steadily and see it whole, we need not only 
science, but ethics, art and philosophy ; we 
need the apprehension of a sacred mystery, 
the sense of communion with a Divine Power, 
that constitute the ultimate basis of religion,” 

This high note sums up the outlook of 
this great book, to read which is a liberal 
and intense education in science and philo- 
sophy, and as the reader progresses in his 
study, his experience and knowledge are 
exalted into the higher planes of idealism. 
Tliis is a great book worthy of a great mind. 


An Introduction to Astronomy. By Eobert 

H. Baker. (Macmillan & Co., London, 1935.) 

Pp. 522. Price 15 sh. 

The book is written to serve as an intro- 
duction to Astronomy. The reader is ex- 
pected to possess very little equipment in 
the way of previous study intelligently to 
read the book. The book is written in an 
attractive style so as to create an interest 
in the reader for the fascinating subject of 
Astronomy. Hardly any mathematics is 
used in the treatment." But this is not 
always an advantage, for the author in the 
absence of even simple mathematics cannot 
but make his account here and there carry 
little meaning to the reader. An instance 
in point is the treatment of ‘‘Doppler 
Effect A short section covering less than 
half a page is devoted to it. The beginner 
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cannot appreciate the significaiice of the 
following sentence without further eluci- 
dation. 

“The Doppler effect permits the astronomer 
to determine how the stars are moving 
towards or away from the earth, to observe 
their rotations, pulsations and explosions 
and to detect closely revolving pairs of 
stars which the telescope cannot separate.’’ 

On the whole we think the author has done 
well in omitting mathematical treatment in 
a work intended to be an introduction to 
Astronomy. The whole book is eminently 
readable and provides genuine enjoyment. 
In this connection one is inclined to draw 
particular attention to Chapter XIII “'Within 
the Milky Way”. We have no hesitation in 
recommending the book to beginners in 
Astronomy and to all those who wish to 
have an intelligent understanding of the 
fundamentals of a subject which no one 
claiming to be cultured can afford to ignore. 


Industrial Electronics. By F. H. Gulliksen 
and E. 11. Vedder, Members a.t.e.e. 
, (John Wiley and Sons, Inc. Few York, 
Chapman & Hall, Ltd., London, 1935.) 
Pp. xiv 4- 245. Price 17.9^. 6d. 

Many important types of industrial appli- 
cations in which electronic devices are used, 
are now being extensively emx3loyed. A 
knowledge of the electronic apparatus and 
its wnrking is therefore essential to an 
applied physicist or a x)ractical engineer. 
The book by F. PI. Gulliksen and E. H. 
Vedder supplies us with such a knowledge. 
Most of the important electronic devices 
in industrial technology are very ably and 
carefully described with an expert knowledge 
on the subject. Different kinds of tubes, 
their characteristics and some fundamental 
circuits are also briefly given before describing 
the elaborate and sometimes complicated 
circuits employed in coirimercial electronic 
instruments and control equipments and 
their applications which form the subject- 
matter of this very useful book. The 
type of equipments ]3rimarily used for wire- 
less communication purposes, vi::., modula- 
tion, detection and amplification of high- 
frequency signals, is, however, left outside 
the scope of the book. A very brief outline 
of the methods generally employed for such 
wireless communication purposes would have 
been very useful. 

The book is divided into four parts. The 
first two parts are of an elementary nature 


and give more or less up-to-date information 
about the different kinds of electronic tubes 
and some fundamental circuits associated 
with them. In Part I the authors have 
classified the electronic tubes into three 
general classes. Tlie first class is light- 
sensitive, the second high-vacuum and the 
third gaseous. A brief description of the 
three classes of tubes is given witli the 
specific object of illustrating their working- 
in difierent applications. The chapter on 
gas-filled tubes is comprehensive. Besides 
the. rectifying tubes, it deals with some 
representative grid-controlled and ignite- 
actuated tubes. In Part II some funda- 
mental circuits for high-vacuum amxfiifiers 
(low-frequency) and for grid-controlled gas- 
filled tubes and ignitrons are shown. With 
regard to high-vacuum amplifiers, the 
different methods of multi-stage low-fre- 
quency amplification are briefly given. The 
triode as an oscillator is very inadequately 
dealt with — although the circuits given for 
ordinary oscillating tubes and the multi- 
vibrator will be of practical value. The 
control circuits for grid-controlled gaseous 
discharge tubes and for the ignitrons wdU 
also be found very useful. While setting 
out the. circuit diagrams, it appears the 
authors have assumed a knowledge of the 
fundamental physical principles on the part 
of the readers. A brief exposition of these 
principles in the first two parts, however, 
wmuld have greatly facilitated the under- 
standing of the last two parts — especially 
for the beginners wdio want to gain a working 
knowledge on the subject. The lack of 
proper emphasis on the physical principles 
is, in fact, a criticism which applies more or 
less to the whole of the book. It is needless 
to say that the fundamental principles clearly 
set out, not only help the understanding of 
the practical working but also give a broad 
and comprehensive view of the subject. 
It is hoped the authors will include in the 
next edition a short and clear exposition of 
the Physics of the subject, especially in 
Parts I and II which are regarded as a 
prelude to the remaining two parts. 

Part III is devoted to commercial electro- 
nic instruments and control equipments and 
their applications. Among the light-sensi- 
tive control devices, photo-electric relays 
and their applications, elevator floor level- 
ling, elevator door safety control, automatic 
control for artificial lighting, Louvre con- 
troller, door controller, sorting, grading and 
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match Liig' will be found very interesting and 
useful. Only such details are given as are 
necessary for the understanding of the 
actual working of the appliances. Among 
the Indicating and Eecording devices, the 
most important instrument described is the 
cathode-ray oscillograph whicli covers a 
wider held of applications than the mecha- 
nical oscillographs, for it can be used for the 
study of electric phenomena at radio-fre- 
quency, whereas the mechanical oscillographs 
are limited to about 10,000 cycles. The 
description of the working of the cathode- 
ray oscillograph, however, is not complete, 
since the authors have kept the subject of 
radio -frequency outside the scope of their 
book. Some useful and practical circuit- 
diagrams are given for the oscillograpli 
work. Such useful recording devices as 
Smoke Indicator, Transmittency Instrument, 
Colour Matcher, Telemetering, etc., are 
explained with diagrams. The chapter on 
Rectification and frequency conversion 
deserves special commendation. It deals 
with rectifiers for low power and low voltage, 
mercury-arc rectifiers, ignitron-rectifiers and 
electronic inverters. The diagrams of cir- 
cuits and of w'ave shapes of rectifier voltages 
and currents are shown. The fundamental 
relations between transformer voltage and 
output voltage for single-phase, three- 
phase and double three-phase circuits for 
ideal conditions with a resistance load have 
been clearly indicated so as to give a con- 
ception of the factors involved in the circuits. 
Circuit diagrams for electronic inverters 
iiave been clearly set out. Industrial appli- 
cations of these electronic inverters, there 
will be many in future when there will be a 
considerable reduction in the price of the 
tubes. The chapters on the Control of 
Resistance Welders and Tlieatre and Mobile 
Lighting control will be of interest and help 
to those electrical technicians who work 
along these lines. Under miscellaneous 
applications, Oil Burner control, Train con- 
trol and Cab Signalling, Eesistanee and 
Contact control devices in many industrial 
concerns are discussed. Precipitation recti- 
fiers and Industrial X-ray equipment are 
also dealt with. . • 

- The chapter on Electronic Relays will be 
very much appreciated. We find in it the 
most modern applications of the Electronic 
relay equipments. Electromagnetic types of 
relays will soon be replaced by these electro- 
nic relays which are characterised -by Mow 


consumption of control energy, quick res- 
ponse action, absence of contacts and mov- 
ing parts and flexibility in circuit design and 
adjustments. All the sections in this chap- 
ter, viz.. Automatic synchronisers, Time- 
Relays, Cycle-Splitters and protective relays, 
show evidence of first-hand knowledge of 
the modern electronic equipments. 

Part lY deals with Electronic Eegiilators. 
The automatic regulators are generally of 
the electromagnetic type. The introduc- 
tion of the electronic regulators has extended 
the possibility of regulator applications 
esi)ecially in the industrial field. After 
setting out the fundamental principles of 
automatic regulator design, the enithors 
describe the following chapter by chapter ; 
Voltage Regulators, 

Speed Regulators, 

Photo-electric Register Regulators, 

Calori metric R egul ator s , 

Temperature Regulators. 

All the chapters are full of useful, up-to-date 
and practical informations based on expert 
technical knowledge of the subjects. 

Recent developments in Industrial Elec- 
tronics are to be found scattered in different 
scientitic and technical journals^ Gulliksen 
and Yedder's book will he a very useful 
com23endium of all the important modem 
developments. References to original papers 
appended at the end of each chapter add 
considerably to the value of the book. 
Insufficiency of details or vagueness at times 
due ■ to the brevity of treatment has been 
amply compensated by these references. 

To the applied physicists and electrical 
engineers tlie book will be of immense prac- 
tical value. 

S. R. Khastcuk. 


Experimental and Theoretical Electro- 
chemistry. By M. Dole. (McGraw-.CIill, 
London, 1935.) Pp. 549. Price 30.s*. net. 
In its widest sense Electrochemistry 
includes all chemical phenomena, since there 
is probably no form of chemical energy which 
is not essentially electrical in origin and no 
chemical phenomena of which the origin 
cannot be traced to an electrical effeet. Dr. 
Dole, howmver, limits electrochemistry to 
chemical knowledge which has been obtained 
by experiments involving the application of 
electric or magnetic fields. This definition 
emphasises the experimental side of electro- 
chemistry and indeed this book lias definitely 
an experimental bias. 
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Some of the subjects inelaided in older 
books sueli as the theories of indicators, of 
neutralisation, and of buffer solutions have 
been omitted ; from the author’s point of 
view they are outside the domain of 
electrochemistry. But their place is av'cII 
taken by discussions of such interest- 
ing and important subjects as dipole 
moments, molecular rays, high frequency 
and high voltage conductance, electrokinetic 
and electrocapillary phenomena, and phase 
boundary and semipermeable membrane 
potentials. A good deal of space, as is 
natural, is devoted to conductance of electro- 
lytes. The discussion on concentration cells 
is adequate and, from the student’s point of 
view, is greatly improved by the inclusion of 
a chapter in which the fundamentals of 
thermodynamics are clearly outlined. The 
chapter on the glass electrode is a valuable 
addition, as this new type of hydrogen 
electrode has not been adequately treated 
in older text-books. 

. The book is well and clearly written, 
there are a sufficient number of references 
to the original literature to guide the student 
in the extension of his reading, the diagrams 
are clear and illustrative and the proof 
reading has been carefully done. The author 
is to be congratulated on having produced a 
text suitable in every way for use by Honours 
degree students. 

T. S. W. 


Probability and Random Errors. By W.. N. 

Bond, M.A., n.sc., F.inst.P. : (Messrs. 

Bdward iVrnold & Oo., London, 1935.) 

Pp. 141. Price 10s. 6d. net. 

One of the most useful and potent tools 
of laboratory practice, to-day, is a know- 
ledge of Probability and Random Errors. 
Experiments may be planned and carried 
out, results may be obtained and inter- 
preted, and conclusions arrived at ; but 
unless the reliability pf the results is 
ascertained, the conclusions may remain 
in a state of doubt. Attempts to 
confirm the results, by repetition of the 
experiments may be made, where they are 
really not required, and no such attempts 
made at all, where they are required to be 
made. In such cases, and in many others, 
in social, biological and physical sciences, 
the application of Probability and Random 
Errors is very essential. 

As the author himself points out in his 
introduction to the book, it is as important 


to state the probable degree of accuracy of 
results as it is to state what is measured 
and the units in which the results are 
measured. A knowledge of this brancli 
of mathematics is therefore very useful to 
the student of any branch of science. A 
number of books on the subject, wiiich 
require a considerable knowledge of mathe- 
matics on the part of the student, are avail- 
able. But, for a student specialising in 
any particular branch of science, a book 
like the present one wdth a non-mathematical 
treatment of the subject-matter is very 
welcome indeed. The author has done great 
service to science by providing this useful 
book for the use of research workers. 
Though the book is mainly meant for the 
use of students of physics and chemistry, 
students of other branches of science could 
also use the book with great advantage. 
The subject is dealt with in a simple and 
understandable manner : with a working 
know'ledge of mathematics, the matter dealt 
with in the book can be followed andnnder- 
stood. The large number of worked 
examples given in the book add to its use- 
fulness to the student. 


Analytical Chemistry, Vol. II. Quanti- 
tative Analysis. By F. P. Treadwell and 
Wiliam T. Hall. (Chapman & Hall, 
London, 1935.) Pp. 858. Price 30,9. 

So familiar and so useful is Tread^vell and 
Hall's Analytical Chemistry (both qualitative 
and quantitative) to the student that it is 
hardly necessary to dw^ell on its merits. 
This brief review will serve no more than as 
an announcement to the appearance of the 
eighth edition of the second volume, — 
quantitative analysis. The book has been 
entirely reset and brought up-to-date. Xew 
and well tested methods have been de- 
scribed for the estimation of colmnbuma, 
tantalum and certain other metals and much 
useful recasting has been done to improve 
the work. 

It is diffio.ult to review a book of this type. 
The best test of the excellence of a book is 
its popularity and judged by this standard, 
there is no doubt that the book occupies a 
pre-eminent place in the analysts' library. 
It w'oulcl be ungrateful to try to point out 
-any errors in a book of this importance 
but one is tempted, however, to mention 
that on page 78 under Gunning's method 
for determining nitrogen, it is mentioned 
that potassium sulphate is used as a catalyst 
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in the place ol mercuric oxide originally 
recommended by Kjeldahl. This is not so ; 
potassium sulphate serves to raise the 
boiling point of sulxjhiiric acid and the 
digestion proceeds much faster than when 
sulphuric acid alone is used ; a catalyser is 
still necessary and a small quantity of 
OuSO^ or mercury or manganese dioxide is 
generally added. On page 77 under the 
procedure for Kjeldahl’s method for deter- 
mining nitrogen, it is mentioned that 2-30 
ml. of concentrated sulphuric acid ” should 
be added to a weighed quantity of the 
substance in the digestion flask. This is 
obviously a printer’s error for 20-30 ml. 
No one wdll recommend the addition of 2 ml. 
to 0*7-3 *5 gm. of substance in a 500-600 ml. 
Kjeldahl flask !! These errors are very 
minor indeed. 

The binding and general get-up of this 
enlarged and revised edition are in the 
familiar stylo and are of the usual excellence. 


Die Forstbenutzung (Forest Utilisation). 
A Text-Book and Hand-Book founded by 
Dr. Karl Gayer, Professor in the Univer- 
sity of Munich. Thirteenth Edition (in 
the German Language) rewritten by Dr. 
Ludwig Fabricius, Professor of Sylvi- 
culture and Forest Utilisation in the 
University of Munich. (Berlin, Paul 
Parcy.) Pp. 758. 8 vo., with 4 18 illustra- 
tions in Text and two colour plates. Price 
in India 25 -50 Gold Marks. 

The fact that Dr. Gayer’s Die Forst- 
benutzung w^as first published in 1863 
and now appears in its thirteenth edition is 
eloquent testimony to its continued useful- 
ness. During the period of nearly three- 
quarters of a century since its first publi- 
cation, the practice of Forest LTtilisation 
has undergone many and occasionally revo- 
lutionary changes. *’ Minor Forest Pro- 
duce ” have assumed increasing importance. 
The different editions of Dr. Gayer’s work 
have faithfully covered all these changes. 
The book has been fortunate in its Editors 
who have kept up the high standard of the 
original in being at once thorough and 
up-to-date. In a very special sense, there- 
fore, these editions mark definite steps in 
the theory and practice of German Forest 
Utilisation. The book under review, ap- 
IDearing after an interval of 15 years (the 
tw^elfth edition appeared in 1921) is a 
worthy successor to a very distinguished 
heritage. 


Prof. Fabricius has not altered the 
general plan of the book. Wood ” being 
by far the most important Forest Produce 
has occupied the Part I of the volume. 
The requirements of the Wood Cutter and 
the wood working implements have been 
clearly described, after which are given the 
methods of felling and storage of wood. 
This is followed by detailed accounts of the 
conversion of wood into finished and semi- 
finished products in saw-mills, workshops, 
cellulose-, paper- and artificial silk factories, 
in wood-gas xjlants and what is perhaps most 
interesting, in wood sugar plants. 

Part II of the book, is devoted to Minor 
Forest Produce and deals with such varied 
products as Bark and Vegetable tannins, 
resins, fruits, fodder, litter, peat and other 
forest produce. The author has throughout 
kept before his reader the fundamental 
maxim that in Forest Utilisation~as in 
any other sound commercial enterprise—the 
capital must never be allowed to depreciate. 

It is characteristic of German thorough- 
ness that forest utilisation is also consi- 
dered in relation to national economy. 
When times are so unsettled politically and 
when the desire, for national self-sufficiency 
is degenerating to an insane craze, the 
intelligent utilisation of forests may prove 
vital to the very national existence. This 
is the justificatioD. for the inclusion in the 
book of such modes of utilisation as Wood 
carbonisation, Eesin tax)ping, etc., which 
although obsolete in Germany at juesent, 
may leaio into prominence during an emer- 
gent period of stress. 

The exposition in the book is very clear. 
No one who has had the privilege of lieariiig 
the Professor’s lectures would expect anything 
else. The gift of the true teacher — that of 
I)utting himself in the student’s place— is 
manifest throughout the book. This en- 
hances the value of the volume as a " Text- 
Book.” The carefully analysed description 
of contents at the beginning and the ela- 
borate index (there are some 2000 guide 
words) at the end of the volume justify its 
sub-title — A Text-Book and. Hand-Book. 

Prof. Fabricius’ Forstbenutzung is a fine 
example of German Scholarship at its best. 
It would be sad if the language difficulty 
should render it inaccessible to Indian 
foresters. Such books make one sigh for 
an Esperanto that would sweep away tlie 
clumsy barriers of mere language. 

• Bmmennae. 
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for every point) werC^ equal. XowMen- 

clioff has x)roved by a very intricate analysis 
tliat we can have this broader criterion, 
tlie derivates in any two directions at almost 
all points (the directions not necessarily the 
same for every point) in the region are to be 
equal. Perhaps, it is interesting to remark 
that although analyticity can be stated in a 
form not involving the idea of an integral 
still there is no proof of this classic result 
without the via media of Cauchy’s theorem. 
It is any way a mystery. 

K. V. 1. 

A New Method for the Study of the 
Stark Effect. 

As is well known there are two methods for 
the study of the Stark effect, ric., that due 
to Stark himself and the Lo Surdo method. 
In the former molecular spectra cannot usu- 
ally be excited and even atomic spectra are 
weak in intensity. In the latter there is the 
advantage that only one source of current is 
used and high intensity of the spectra is ob- 
tained, butbecause of the inhomogeneous field 
employed, the measurement of the field is 
difficult and an astigmatic spectral apparatus 
like the Powland concave grating can be used 
only under limitations. W. Steubing and 
T. A. Shaeder {Ann. d. Phys.^ 1936, 25, p. 97) 
have designed an apparatus in wdiich great 
intensity is reached both in atomic and mole- 
cular spectra and in which the field strength 
can be accurately measured. The principle 
made use of is that by employing a hollow 
cathode closed on the side opposite to the anode 
by a sieve, the arrangement of Stark can be 
employed without undue heating of the anode 
at even high pressures. The intensity of the 
light excited betw^een the cathode and an 
auxiliary electrode employed to produce the 
required electric field depends on the size of 
the holes in the sieve so that the correct size 
of holes' for the maximum light intensity has 
to be. determined. Filter pumps, mercury 
pumps and two stage diffusion pumps were 
used in combination and the pressure was 
measured by means of a McLeod gauge. The 
gas to be investigated was let into the- appa- 
ratus through a needle valve and sucked out 
by the pumps. The main discharge was pro- 
duced by two generators each giving two 
kilovolts and the current employed was 90 mA. 
The applied voltage was from 3 to 3*5 kv. 
while the fall of potential within the dis- 
charge was 300 to 800 volts. In order to 
keep the field between the cathode and the 


auxiliary electrode constant wdien the current 
in the discharge varies a special stabiliser was 
employed. The anode was cooled with water. 
Special arrangements were made to prevent 
a discharge taking place between the cathode 
and the auxiliary field-electrode. The con- 
struction of quartz, glass and metal discharge 
tubes is described in detail in the paper. The 
experimental results in the case of IT, He 
(atomic), .H 2 , Ng and Og (molecular) spectra 
are given. Thus the investigation of the 
Stark effect of molecular spectra has been 
rendered easy by the construction of this new 
type of apparatus and it represents a consider- 
able advance in the technique of Stark effect 
measurements. 

T. S. S. 


A New Method for Obtaining Perfectly 
Polished Metal Surfaces. 

The ordinary method of polishing metal sur- 
faces with emery paper of graded fineness 
leads to unevenness and under the microscope 
even the best polished surfaces show scratches. 
No^v P. Jacquet {Comptes Eendus, 1935, 
201, 1473) gives an electrolytic method of 
polishing which gives a surface free from any 
scratches. Photographs given by the author 
show that the surface appears smooth even 
under a magnification of 1200. The process 
adopted is as follows : The metal to be pol- 
ished is made the anode and immersed in an 
aqueous solution of ortho- or pyro-phos- 
phoric acid containing at least 400 grams of 
the acid per litre and maintained at a tem- 
perature between 15° and 25° C. The cathode 
is a copper plate of greater area than the 
anode. The potential difference between the 
ends of the cell is measured by means of a 
sensitive voltmeter and an ammeter and 
rheostat are included in the circuit. As the 
resistance is gradually decreased, the voltage 
betw^een the ends of the cell increases at first 
wdiile the current density remains constant, 
then the current density increases rapidly 
with increasing voltage up to a certain value 
but afterwards diminishes while the voltage 
is still increasing. We next come to a stage 
when the current density remains constant 
wkile the voltage rises from a value to Yo. 
If the resistance is further decreased the 
current density increases rapidly with in- 
crease in voltage and bubbles of gas are given 
off in greater and greater abundance. If the 
voltage is kept somewhat below Y-j so that no 
bubbles are formed, the metal surface becomes 
finely polished. If Y 2 is exceeded the surface 
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becomes spotted and so care should be taken 
to keep the voltage below say at 1900 

volts if gas bubbles are given out at 2100 
volts. The current density corresponding 
to this voltage depends on the concentration 
of the solution and on the position of the 
anode. Thus with a solution containing o30 
grams of H 3 PO 4 per litre, one surface of a 
copper plate anode whose other face is 
protected by varnish becomes polished with 
a current density of 10 amperes per square 
decimetre if kept vertical, while if it is hori- 
zontal and below the cathode, a current den- 
sity of 6 amperes / dm.^ suffices. Besides 
keeping the voltage below Vg, liltcred solu- 
tions should be used and any gas bubbles 
forming on the plate when it is immersed in 
the solution must be avoided. In this way 
a plate of copper 'which, when polished with 
emery paper Ho. 05, showed bad scratches 
under a magnification of 1000 , showed a 
perfectly smooth surface even under a magni- 
fication of 1200 when it had undergone the 
above treatnuMit for 15 minutes. 


Shape of String-like Amphoteric Ions in 
Solution. 

The dielectric constant of a solution of 
amphoteric ions increases with the concentra- 
tion according to the law4r^^ = ]cz where is 

a c 

the number of chain units between the HHg 
and OOOH groups. It could be shown from 
the expression for the orientation polarisa- 
tion of such solutions, on certain assump- 
tions, that jjL the dipole moment of the ions 
must he proportional to to 

as would be expected for a regularly increas- 
ing straight zig-zag chain length. Such a 
proportionality law is, however, in agreement 
with the statistical calculations of the shape 
of long chain hydrocarbon molecules carried 
out by Kuhn {Kail. Z., 1934, 68, 2 ). Kuhn 
has now extended these calculations for the 
actual case of amphoteric ions where there 
is an attraction between the oppositely 
charged ends {Z. pTiysilial cliem. (A), 1935, 
175 , 1), and finds that while the value of 
r- the average of the square of the distance 
between the two ends is different, the propor- 
tionality law z remains unafiected. In- 
cidentally it is found that the inner field must 
be weak in these solutions on account of the 
solvent molecules interposed between the 
ends of the chain. 

M. A. G. Eae. 


Formation of Molecular Clusters in Liquids. 

When light polarised in the vertical direction 
or Z-axis is incident on a medium, the light 
scattered at right angles is essentially a mix- 
ture of linearly polarised light and some natu- 
ral light. This depolarisation is due, as is 
well known, to the occurrence of anisotropies 
along with density fluctuations in the volume 
(dement of the liquid medium. That the 
scattered light is a mixture of the natural 
with the linearly polarised light is also demon- 
strated by the fact that when the incident 
light is polarised along a horizontal or the 
Y-axis, the scattered light is inire natural 
light with equal polarisations along the X and 
7j axes. The depolarisation factor is 1. Ee- 
cently^ E. S Krislinan has observed [Proc. 
Inch Accuh ^^cienees) that when the last experi- 
ment is carried out on a liquid mixture which 
shows a critical solution temperature, then 
over a range of temperatures above this, the 
scattered light contains in addition to tlie 
natural light some linearly polarised light 
also. The depolarisation is thus <1. This 
phenomenon has been rightly attributed by 
him to the presence of large clusters of mole- 
cules in the medium. Prof. E. Gaus has 
now analytically examined the shape and 
size of such clusters {Physilcal 193(>5 

37 , 19) and shown that the clusters must Ix' 
non-spherical in shaxx> in ord(^r that, what lie 
calls, the Krishnan effect, mav be observed. 

M, a!! G. Eau. 


The Structure of Hydrous Oxide Sols and Gels. 

The constitution of Sols and Gels in general 
and of the hydrous oxides in particular is a 
subject of a great deal of interest, though 
there is still difference ot opinion amongst 
workers in tiiis field. Weiser and Milligan 
have tackled this problem from various 
points of view in a recent paper [Trayis. Far. 
Soc., 1936, 37 , 358). Eegarding the consti- 
tution of gels of ferric oxide, alumina and 
stannic acid, they have shown by Phase, 
rule studies of the deiiydration process as 
also by X-ray diffraction methods, that the 
gelatinous oxides are not polymerised bodies 
or ] 3 roducts resulting from the loss of water 
from hypothetical metallic hydroxides. The 
view put forward by Willstatter and others 
that a part of the water in the gel is chemi- 
cally combined and a part as being adsorbed 
has not been found to be tenable. The 
X-ray methods have revealed that during 
the ageing of the gel of ferric oxide, there is 
a gradual agglomeration of extremely minute 
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erysials of the oxide which hold la.rge 
amounts of water by adsorption or capillary 
forces. Til the case of alumina gels, there 
is evidence for the formation of a single 
hydrate, i.e., y AI 2 O 3 . HoO. The constitution 
of the a and 13 stannic acids has also been 
settled by X-ray analysis, and it is found 
that tlie difference in their properties is due 
to the size and extent of the aggregates. 

The structure of tlie micelle in hydrous 
oxide sols is also of considerable importance. 
The existence of basic salts of definite 
composition in sols has been seriously 
questioned. Pauli has suggested the forma- 
tion of complex colloidal ions, while Thomas 
and his co-work(n's have formulated Weiner 
complexes in the micelle. These assump- 
tions are rendered highly improbable by 
X-ray studies. Potentiometric analysis has 
also been employed for the study of the 
structure of interfaces in aqueous colloids. 
The micelle of the hydrous oxide sols arc 
aggregates of crystals of the oxide with 
anions adsorbed on th(.^ surface. It has 
however been pointed out by K. H. Meyer 
that the term adsorption is referred only to 
the places where ions or molecules are held 
up, and not to the nature of the forces 
responsible for such linkages, which may be 
Dipole forces, electrostatic attraction or 
homopolar binding. 

M. P. V. 


Soy Bean Oil as Core Oil. 

Oil bonded cores are much in evidence in 
America, where the sand used is rather 
coarse, necessitating the use of some bond- 
ing material such as commercial linseed oil, 
Japan drier and kerosene. The suitability 
of Soy Bean oil, by itself and when mixed 
with different proportions of linseed oil, 
Japan drier and kerosene, has been the 
subject of investigation at the Engineering 
Experiment Station of the University of 
Illinois in the department of Mechanical 
Engineering. The results have been pub- 
lished in the University Bulletin {No. 235, 
29, Xo. 11, dated October 6 , ' 1931), by 
Carl H. Casberg and Carl E. vSehubert. 
Several kinds of Soy Bean oil were tested 
by the standard methods adopted hy the 
American Foundrymen’s Association. It 
was found that the tensile strength of 
cores tested bore a certain definite relation 
to the iodine numbers of Soy Bean oil and 
kerosene, the ratio being 


Tensile strength ^ nici 
Iodine Number ~ -L*^l<5-L- 

Tensile tests were made on cores (1 ) witli 
raw Soy Bean oil, ( 2 ) with Soy Bean oil and 
kerosene, (3) with raw Soy Bean oil, kerosene 
and Japan drier, (4) with raw Soy Bean oil and 
linseed oil, and (5) with raw Soy Bean oil, 
linseed oil and kerosene, made of core sand 
of A.F.A. specification class Xo. 4. In each 
case it was observed that the tensile strength 
was maximum when the cores were baked for 
not more than one hour, the percentage of 
raw Soy Bean oil to Japan drier being 85 : 15 
for optimum conditions. The main conclu- 
sion arrived at was that raw Soy Bean oil was 
suitable as a core oil, provided that the cores 
were baked for required times (one hour in 
most cases) depending on the fact whether 
it was used by itself, or mixed with linseed 
oil or with different proportions of kerosene 
or kerosem‘ and Japan drier. 

K. B. K. P. 


The Sugar Industry in India and the Borer 
Pest of Sugarcane. 

In a well-reasoned statement supported by 
facts and figures, Xoel Deerr {Agriculture and 
Live-Stoelc in India, Yol. 5, Pt. Ill) draws 
attention to the serious menace of tlie 
sugarcane borer pest in Upper India and 
pleads for strong and prompt measures 
being taken to control the pest. As the 
result of a survey of typical areas lie states 
tliat the crop in Upper India is heavily 
infested and that associated with the borer 
injury is also tlie loss of sugar in the cane 
due to the entry of micro-organisms into the 
cane through the door of the wound injury. 
Even in an exceptionally fine crop the loss 
to the grower is put down as 8 per cent. 
The average of eight surveys brings out the 
loss to the miller as 800 maunds of sugar 
per 100,000 maunds of cane crushed and 
tliat, if calculated for tlie industry in the 
whole of India, tliis works out to a loss of 
one crore and thirty-three and a half lakhs 
of rupees. To this is to he added the 
corresponding loss to the Excise revenue of 
the State which will amount to 12 lakhs of 
ruiiees annually. The same and perhaps 
more may he said of the sugarcane being 
grown for the factory in Mandya. A strong 
plea is put forward for starting control 
measures hy means of the parasites of the 
cane borer which have been found about the 
only satisfactory method elsewhere and to the 
success of which in the Hawaii he bears 
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personal testimomn He would suggest the 
expenditure on such a campaign being met 
as a legitimate charge on the Sugar Excise 
revenue now being collected. Tn Mysore 
a beginning has already been made on this 
very method of biological control which, 
however, has to be carried on on a very much 
more extended scale than at XJ^'^sent if it is 
to make any impression at all in arresting 
the pest. 

A. K. Y. 


The Burning of Forest Pastures. 

The reasons underlying the ancient x^ractice 
of setting lire to hill side and forest grass 
land after the season's growth is over which, 
though strongly condemned from the point 
of view of forest conservation, is persisted in 
the belief that it improves the pasture value 
of the land, are examined in the course of an 
extended study of tlie matter and some very 
interesting and suggestive conclusions drawn 
by S. W. Greene of the U, S. A. Eureau of 
Animal Industry (Journal of Agricultural 
Research^ 50, 10). We can only extract parts 
of the summary of the conclusions and would 
commend a x>erusal of the full paper itself 
to interested readers as some of the data 
point to the need for a revision or at least a 
re-examination of current views on impor- 
tant aspects of agricultural practices. 

Analyses of soils taken after 8 years of 
annual grass burning as compared with 
complete fire protection showed 1*6 times 
as much organic matter in the burned over 
soils as in the x^i'oteeted soils. The former 
also contained 1*5 times as much nitrogen 
as the x^i’otected soils. Tlie greater quanti- 
ties of organic matter and nitrogen apx^arent- 
ly result from roots rather than from the 
above ground portions of the plants. 
Whether the plant debris w^as burned in 
place on top of the soil or was left to rot 
apparently had no direct effect on the con- 
tent of organic matter or of nitrogen. 
In both cases organic matter and nitrogen 
above ground was largely lost to the soil, 
the increases thereof being influenced only 
by the amount and composition of decaying 
plant roots. Grass and legume growth on 
the areas showed that the forage growth on 
the burned areas was more than double tliat 
on the unburned areas after a period of S-9 
years of experiment. The increased amount 
of nitrogen in the burned areas is attributed 
to the increased growth of native legumes, 
their ability to take nitrogen from the air 


and the additional growth of other plants 
which take up soluble forms of nitrogen and 
prevent them from being leached out. The 
increase in organic matter and nitrogen on 
tlie burned areas was also refiected in tlie 
higher crude-x)rotein content of tlie principal 
forage grasses on this area and in the in- 
creased number of soil micro-organisms. 
The accumulation of plant debris on the top 
of the soil did not materially increase the 
soil moisture in spite of the fact that much 
larger quantities of water were required to 
support the extra forage growth on the 
burned over areas. Organic matter on top 
of the soil absorbs a x^ortion of tlu^ rainfall 
which is thus x^i’^ vented from reaching the 
soil for the use of growing plants. 

The experiment was conducted on a tract 
of 320 acres of virgin forest land in southern 
Mississipi, TJ. B. A. 

A. K. Y. 


Pyosepticaemia of Calves. 

In the Punjab from figures collected over a 
X)eriod of five years, cases of Pyosepticaemia 
of calves are noticed to occur commonly 
and in a serious form on certain farms 
periodically, affecting chiefly calves over 
10 days and under four months old, about 
35 xier cent, of cases proving fatal (Shirlaw, 
Indio.n J. Vet, Sci. and Animal Hush., 1935, 
5, 232). Adults also are seen affected 
sometimes. The disease is septic^emic in 
young animals and pulmonary of a special 
type in old animals. An organism of the 
Salmonella eyiteritidis group is stated to 
be the cause in the Punjab as it was dis- 
covered from a majority of the cases there. 
Specific agglutinins against this organism 
were observed in the sera of diseased calves 
and their motliers. Direct contact and 
feeding on cultures fail to transmit the 
disease to healthy calves. Subcutaneous 
and intravenous inoculation of cultures 
produce the disease in indigenous calves. 

S. L). A, 


Bovine Nasal Schistosomiasis. 

The length frequency curves of the ova of 
S, nasalis and S. spindalis provide additional 
proof that these two worms are different 
(xAnantha ISTarayana Kao, Indian J. Vet. Sei. 
and Anim-. Husb., 1935, 5, 266). No ab- 
normal shapes of ova of S. nasalis could he 
detected in mature ova examined. The 
previous experiments, of artificial infestation 
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with. Gercarim indices XXX Sweell, 1922, to 
produce nasal schistosomiasis are confirmed. 
The buffalo and some bovines appear to 
have a partial immunity conferred by .S. 
spindalis against a later infestation with 
nasalis. The presence of what looked 
like ova of S. nasalis in a growth from the 
base of horn of a bullock is recorded. Sus- 
ceptibility of sheep to nasal schistosomiasis 
appears to be doubtful. 


Spermatogenesis of Stenophylax. 

A BRIEF account of Stenophylax spermato- 
genesis has been given by R. A. E. Gresson 
(Quart, Joum. Micro. Sci.j Vol. 78, Iso. 330, 
hec. 1935). The nucleus of the spermatocyte 
is seen not to take any important part in t;he 
formation of the chromosomes and persists 
as a distinct body till the end of prophase 
when it is probably cast out. The diploid 
chromosome number is sixty. The Golgi 
material w’hich is at first in the form of a 
single mass divides into two parts just before 
division, which become distributed between 
the two daughter cells. The mitochondria 
are granular and during division arrange 
themselves on the sides of the spindle atid 
so get distributed between the daughter cells. 
The Golgi body is probably responsible for 
the acrosome but the main part of the for- 
mer becomes fragmented and enters the 
tail of the sperm. The mitochondria are 
filamentous in the spermatid and invest 
the axial filament in the form of a close 
sheath. A. peculiar clear vesicle is seen to 
arise in the spermatid nucleus : its signi- 
ficance is unknown and it disappears later. 


The Vascular System of OctocJicetus thomasi, 

A DETAILED accouut of the vascular system 
of any acanthodriline earthworm is not de- 
scribed anyAvhere and therefore3I. Bleakly ‘s 
paper on 0. thomasi {Quart. Journ. Micr, Sci.. 
1935, 78, Part II), is of considerable interest. 
The dorsal vessel is double posteriorly to the 
gizzard, being connected with each other by 
commissural vessels anterior to each se^dum. 
There are six pairs of lateral hearts occupying 
segments 8 to 13. The dorsal vessel supplies 
blood to the lateral hearts and also to the 
ventral vessel. The latter is the main arte- 
rial trunk and the flow of blood is backward 
posterior to the hearts. The dor so -intest i- 
nals and dorsotegumentaries debouch their 
blood into the contractile dorsal vessel. ^ The 
dorsal vessel is arterial in nature anterior to 


the hearts while posteriorly it is venous. Xo 
subneural vessel is present. 


Radioactivity and Geothermal Gradients. 

In a paper read before the Royal vSociety of 
Canada, Justin T)e Lury and H. C. Lane 
(Pan-Am.erican Geologist, 64,Xo.2) have shown 
the intimate relation that exists betw^een 
radioactivity and thermal gradients. From 
the data compiled by different wmrkers, it is 
believed that granite is two to three times 
richer in radioactive elements than basalt, 
and four to five times richer than x>eridotite. 
The radioactive elements are largely con- 
centrated on the surface and their distri- 
bution is by no means uniform. These 
radioactive elements are considered to be 
the important source of heat, specially at 
shallow depths. The observed variations 
in thermal gradient are due to the varying 
distribution and concentration of the radio- 
active elements. According to the authors 
the important factor governing the thermal 
history of the Earth, is the migration of the 
radioactively rich materials ” both hori- 
zontally and vertically due to the erosion 
and movements of the magma. 


Schiller Structure. 

Since the time of Werner, the w'ord 
“ Schiller " has been used to express a 
particular type of sheen structure noticed in 
minerals. But later some authors have 
extended the term to include the iridescence 
noticed even in certain of the felspars, 
amphiboles and pyroxenes. In reviewing 
the usage of the term “ Schillerisation *' 
in Geological terminology R. J. Colony 
{AmerieaTi 3Iineralogist, 20, Xo. 12) has 
shown that the term schiller structure is a 
misnomer, because there is no single specific 
structure responsible for the effect, since it 
is dependent not upon the kind of the in- 
clusion but upon its size and thinness. 
Hence a suggestion is made by the author 
that the term schiller be restricted to iride- 
scence displayed by minerals wJiere the 
sheen is caused by reflection of the light 
from either inclusions or planes For all 
other types of minute inclusions the author 
suggests the use of the term Endoblastic . 


Nappe Structure in the Archaean Rocks. 

From an intensive study of the structure 
shown by the Archaean rocks around 
Deolapar, in the Ramtek tahsil of the 
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Nagpur District (forming part of the well- 
known Saiisar series of Dr. Fermor) Mr. 
W. D. West {Trans, .Xat, Inst. SrA., India, 
I, No. G, pp, 93-102) has put forward 
some evidence to show that in this 
area, the . folding of the rocks reached 
the highest degree possible, and that 
a large body of rock, covering many 
square miles, was forced horizontally over a 
considerable distance, the Nappe thus pro- 
duced coming to rest discordantly upon 
another portion of the same series of rocks. 
After giving a detailed account of the geology 
of this area, Mr. West has followed two main 
lines of argument, in support of his inferring 
a Nappe structure. One argument is based 
on the fact that a definite plane of discord- 
ance in the succession of rocks has been 
determined of such a nature as to suggest 
liorizontal rather than vertical movement. 
The other argument is based on the sudden 
change in the lithology of the Bichua stage, 
so strikingly seen just east of Deolapar, 
which suggests that the two outcrops of the 
Bichua stage found here were not originally 
deposited as close together as they are now 
found. 

W'hile it is true that the evidence for a 
Nappe structure in this area is not by an^/ 
means indisputable, it is obviously difficult 
to offer any other explanation of the facts 
mentioned in the paper ; and though the 
conclusion reached by Mr. West has been 
based on the study of a comparatively small 
area, there is no doubt that the recognition 
of the existence of the Nappe structure in 
the Archaean rocks, involving the horizontal 


displacement of large rock masses, will help 
to explain some of the metamorphic ano- 
malies and difficulties of correlation which 
are so puzzling in these very ancient rocks. 


Attrition Tests on Stone used as Road 
Metal in India. 

Dr. M. S. Kristinan in an interesting- 
paper (Ree. Geol. Sur. India, 1935, 
69, Pt. 3, 361-383), has given an 

account of the tests on road-making stones 
carried on for about a decade past in the 
Engineering section of the Government Test 
House at Alipore, Calcutta. After outlining 
briefly the method of experimentation, the 
results of tests carried on a very large number 
of samples covering a variety of Indian rocks, 
have been arranged suitably in tabular 
form. A discussion of the test results has 
also been included and Dr. Krislinan states, 
the best stones for road-making purposes 
are the medium to fine-grained, compact, 
basic rocks like dolerite, basalts and epidio- 
rites. The coarser grained rocks, acid types 
and compact gneisses come next. Granu- 
lites and liornfelses also occupy a high ])lacc 
amidst road-stones. The markedly ])vo- 
phyritic rocks arc liable to be crushed 
under load. The soft rocks like the lime- 
stones, shales, laterites and the weaker 
types of sandstones are not suitable for any 
but light traffic, while vein quartz and 
quartzite (except perhaps some highly fer- 
ruginous types) are generally to be avoided. “ 

M, B, R. 


Industrial Outlook. 


Modern Sewage Pumping"^ : 

The Latest Scientific Principles. 

T^LTRING recent years great advances have 
been made in the pumping of sewage 
and a good example is the extensive addi- 
tions and alterations that have recently been 
carried out in England at the Reading 
Corporation sewage works, Manor Farm 
(Berks). 

In general the additions comprise tw'o new^ 
concrete pre-sedimentation tanks, each 
160' 0" X 52' 6" with a depth of 8' 0", 


Contributed by David Brownlie, 46, Grange 
Road, Ealing, London, W, 5. 


together with all the necessary mains and 
connections. Also there are tliree new pinni) 
houses, nine new sludge drying beds having 
a total area of about five acres, six large solid 
digestion tanks with a total ca^pacity of over 
3,000,000 gallons, new filters with an area of 
approximately two acres, and a depth of 
10' 0", and six new concrete humus ta.nks 
each 100' 0" x 50' 0". 

Much other accessory plant and equipment 
is included, as well as two 24" diameter 
concrete mains having a total length of 
about two-thirds of a mile, wdiieh connect 
the filters to the main works. Operations 
were commenced in May 1934 and the 
scheme has now just been completed, 
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Tlie piimpirig plant is being supplied by 
the Pulsometer Engineering Co., Ltd., Read- 
ing, and the full equipment, operating in the 
three pump houses, includes six '‘Stereo- 
phagus” pumps and one ‘'A. Y. 4.’' and 
one ‘'F.W.4. (Fullway)'’ centrifugal pump, 
all direct driven by slip ring A/C motors 
(3-phase, 50 cycles, 220 volts). Two of the 
“Stereophagus” pumps are 5" diameter 
with horizontal drive, each with a capacity 
of 475 gallons^ per minute of unscreened 
sewage, while another of the pumps, 5" 
diameter with horizontal drive, has a duty of 
300 gallons of crude sludge per minute. 

Also two of the " Stereophagus " pumps 
are of the vertical drive type, one being a 
6" unit with a duty of 550/650 gallons per 
minute for the main sludge, and the other 
4'" diameter, operating the sludge return 
with a duty of 200 gallons per minute. 
Finally there is a 4" horizontal pump of 
this type with a duty of 260 gallons per 
minute of eOiuent. As regards the '' A.V/’ 
4" centrifugal pump this also has a horizontal 
drive and takes the top water and the 
humus, with a duty of 317 gallons per 
minute. 

Essentially the '' Stereophagus it will 
be remembered, is a modiiied form of centri- 
fugal pump Vvdth a conical impeller and a 
special internal cutting knife of hardened 
steel so that it can deal with unscreened 
sewage cutting up the solid matter in suspen- 
sion to a size which facilitates subsequent 
handling. The impeller revolves in a volute 
casing; and in normal running the liquid is 
passed by the impeller alone and the knife 
which is fixed parallel to tlie face of the 
impeller vanes, does not come into action 
until some solid material enters which is 
too large to pavss between the vanes. When 
this happens it is immediately cut by the 
scissor-like action given by the stationary 
knife and the moving idates, the solid passing 
the knife again and again until sufficiently 
small to pass through. 

Further with regard to the Reading 
Corporation it may be stated that two 

Stereophagus ” installations of this kind 
are already operating, one at the Whitely 
Road pumping station, consisting of two 
5'' horizontal spindle pumps, each of 355/465 
gallons per .minute capacity, and the other 
at the Kidjnore End pumping station, which 
has two 3" vertical spindle pumps, each of 
100 gallons per minute capacity. 


Carbon Dioxide for Fire Fighting.* 
Latest Designs in Portable Equipment. 

A VALUABLE method of fire protection 
at electricity stations and industrial 
establishments now being more and more 
employed is the use of a permanently 
installed battery of high pressure cylinders 
filed with liquid carbon dioxide, situated in 
some central position, and connected up by 
narrow bore pipe in the danger points. By 
opening valves automatically or by hand 
on a control panel a vast volume of carbon 
dioxide gas can. be poured into the flames, 
which are thereby smothered immediately 
because of the dilution of the oxygen of the 
air below the limit necessary for combustion. 
Thus an atmosphere containing only about 
17 per cent, carbon dioxide will extinguish 
a Are, and this method is of great value for 
dangerous fires such as resulting from petrol, 
benzol, oil, turpentine, paint, varnish and 
tar. 

Well-known specialists in this field of fire 
fighting by carbon dioxide gas are Foamite 
Firefoam Ltd., of London (55-57, Great 
Marlborough Street, W.l.) and considerable 
interest attaches to tlie latest designs of 
their '*'Alfite'* portable equipment wliicli 
operates on the same principle as the perma- 
nent plant, and is suitable for a wide range 
of conditions. For example, the small hand 
machine, easily carried by one person, con- 
sists of a cylinder containing 7 lbs. weight 
of liquid carbon dioxide, corresponding to 
about 60 cubic feet of gas. Included is a 
short flexible pipe and a wide ■•spray" head 
for directing the gas upon the flames, w^hilst 
the top of the cylinder has a small valve 
which on operating allowAS the gas to escape 
with great force in the form of a stream. 

A larger size containing 12 lbs. of liquid 
carbon dioxide gas is also available, while 
another standard •■Alfite" portable equip- 
ment consists of a large cylinder containing 
50 lbs. of liquid gas, fixed in a horizontal 
position, on two wlieels, propelled however 
to the scene of the fire and operated by one 
person. 

The total w'cight of the machine is 380 tbs. 
and 12 feet of flexible hose is provided for 
directing the 450 cubic feet of gas represented 
by the above amount of liquid. 

It will be remembered that a number of dif- 
ferent methods are available for fire fighting 


* Contributed by David Brownlie, 46, Grange 
Eoad, Ealing,. London, W. 5. 


612 


CURRENT SCIENCE 


[February 1936 


iticludiiig water, acid-alkali extingiiisliers, 
carbon dioxide gas from cylinders,, foam, 
and inert heavy vapours, such as carbon 
tetrachloride. Two separate, principles are 
concerned, cooling the material to below 
the temperature necessary for combustion 
(combination with the oxygen of the air) 
or diluting the oxygen to the point when it 
will not support active combustion. As 
already stated, carbon dioxide acts in this 
way, and the same applies to carbon tetra- 
chloride, used for motor car extinguishers, 
whilst water depends almost entirely on the 


first principle, reducing the local temperature. 
The. firm make equipment using all the above 
methods, and foam for example, extremely 
valuable for many conditions, consists of a 
close aggregation of bubbles formed of a 
resistant film or skin filled with carbon 
dioxide gas made by mixing a special alkaline 
and acid solution. What is the best metliod 
to adopt depends upon the exact circimi- 
stances, and efficient fire fighting to-day is of 
course a highly complicated business using 
a great assortment of fast motor vehicles and 
rescue apparatus of different types. 


Science in the Service of Indian Agriculture 


^H.E material results of scientific (liscove.vies 
^ liave, as elsewhere in the world, greatly 
benefited rural India and her agrhiulture. 
Better transport, better illumination, the rural 
electric supply, the telegraph and the wireless 
are all tending to raise the standard of comfort 
in the villages. An even greater service is the 
application oi the scientific method in the solu- 
tion of the problems of agriculture which is largely 
an art and perhaps primarily a business. The 
conscious application of the scientific method 
is barely a century old but an immense amoiint 
of agricultural lore, gained as the result of ex- 
perience, has accumulated which is both impor- 
tant and deserves to be scientifically interpreted. 
In India, the first attempts at improving agri- 
culture took the form of the opening of model 
farms for copying the methods in vogue in ad- 
vanced countries" The appointment of Ameri- 
can cotton growing experts, the importing of- 
agricultural machinery including steam ploughs 
and the opening of model farms in Madras, 
Bengal and the U. P. belong to this pliase. The 
next landmark is the report of the Famine 
Commission of 18S0 and its successor of 1901 to 
which we owe not only the development of irri- 
gation, communications, rural credit, etc., but 
also wliat eventually became the Provincial 
Departments of Agriculture. The visit of Dr. 
Voelcker and his most valuable report followed, 
as likewise successively the appointment of 
individual experts like Me. Mollison, Dr. Leather, 
Dr. Barber and Dr. .Butler. In 1904 Lord 
Ourzon’s Government made the next great 
advance which resulted in the creation of the 
Imperial Department of Agriculture, the opening 
of the Pusa Research Institute and the starting 
of properly equipped scientific Departments 
of Agriculture, in the Provinces. Steady progress 
has followed and thanks to the wise and far- 
reaching recommendations of the Royal Com- 
mission on Agriculture research can now be 
organised and dnanced with a precision previ- 
ously unknown, Witli the Universities and 
kindred institutions co-operating with the Agri- 
cultural departments the stage has now been set 
for a great advance in rural uplift. 


Summary of a lecture delivered by Sir Boyce C. Burt, 
at the Twenty-third Annual Meeting of the Indian Science 
Congress, Indore, 1936, on 3rd January. 


With this somewliat familiar historical back- 
groxmd we may now describe the contributions 
of the^ different sciences to the improvemont 
of Indian agriculture using the term however 
in its narrower sense of mere crop ])roduction. 
This improvement in crop production has been 
along three directions, viz,, the improvement 
of the plant, its bettci.’ nutrition and better 
protection against pests and diseases. More 
progress has been made in plant improvement 
than in improved plant nutrition in India for 
reasons partly economic and partly technical, 

he rapid advance in tlm scdence of genetics 
and its application to plant breeding has naturally 
led to much attention being paid to tlm improve- 
ment of the .staple (jrops of the country. As a 
result, tlie area under improved wheats alone 
is well over 10 million acres, to take the case a 
most important crop. Wheat indeed was one 
of ifche first crpps to he studied the. names of (he 
Howards, of Miilne and of .Evans being associated 
with this important work. The. varieties origi- 
nated are all of high meiit, one of them. Pusa 12 
liaving given double the yield of the over 

a seven-year period of trial. All tvro also of 
high milling value and Pusa 12 combines witli 
high yield, earliness, hardiness and good millings 
and baking (juality. The Pusa im]>rove(1 tobacco 
is a cross between the Adcock and the Pusa 28 
and combines tlie excellence for chga*rette niaking- 
with the yaluable agricultural. TmHures of the 
local parent ; the improved linseed of Pusa. 
combines the root system and the agricultural 
habit of one- type with tlie high oil content of 
another ; and the types of Cajtnnts mdkus 
evolved in Pusa are largely I’csistant to the wilt 
disease. 

The 'work 6n (sugarcane imx>rovenient at the 
Opimbato^rie R,eseai‘ch Sta.tion has resulted in 
the production, upf: hi^-hly satisfactory crosses 
between the wild eano and tlie noble or tropical 
cane, eminbffitly suitable for (jultivatioii in North- 
ern .India AVb'eie they now oceuxoy some (!0% of 
the total cane area of India. In the improvonient 
of the cotton crop, tests for the sx^inning quality 
of the various strains evolved, b^'- x;)lant breeders 
are systematically carried out ' at the Cotton 
Technological Laboratory of the Indian Central 
Committee, so that improved cottons undergo 
a rigid test on this im|.iortant requirement of 
quality before they are pronounced as really 
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iiriproved strains. Tn this particular aspect of 
cotton, improvement work, India can be said 
to be ahead of other cotton growing countries 
ami our Teclinological Laboratory is in many 
ways a unique institution. Tlie result of all 
this work on cotton improvement is that quite 
•1 million acres are now under these improved 
varieties and that but for tliis development 
India will be importing foreign cotton to the 
value of some 7 crores of rupees. 

In respect of better plant nutrition the second 
line of improvement work lias somewhat lagged 
behind. Numerous experiments have brought 
out howmver the groat deficiency of nitrogon"^ in 
Indian soils, the need for organic manures, of 
aeration and of drainage. All of these have 
been empliasised and composts and green 
manures studied and recommended. Work on 
soil colloids, on the laterite soils of Ifastern 
Bengal, on rice and sugarcane soils in the Bombay 
Deccan and tire C. P. is in progress as w^ell as a 
comprehensive scheme for the study of dry- 
farming methods. Problems of excess water, of 
waterlogging, alkali troubles and kindred matters 
relating to irrigation are also receiving attention. 
In regard to artificial manures tlrey have been 
found to be economic under certain circumstances 
and India now uses not only the wdiole of her 
local production of 13,000 tons of ammonium 
sulphate, but also had a net import of 38,000 
tons in the year 1931,-35. Field experiments 
covering m.anuiial and other problems have 
•Ijecome more precise in lay-out and interpreta- 
tion, thanks to the aid of 7nathematical technique 
furnished by the Kesearcli Council. 

The third division in crop improvement relates 
to the a.voidancc or ]*ed. action of losses caused 
l)y plant pests and diseases. These levy a lieawy 
toll on agricultural 'wealth and there is need for 
all the help science can give. Taking sugarcane 


Preparation of Fine 

A SYMPOSIUM on the scope of preparation 
of fine chemicals in India was held at a 
meeting* of the Chemistry Section of the Indian 
vScience Congress 193(5, under the Chairmanship 
of Dr. P. C. Guha, the President of the Section. 

In opening the discussion. Dr. P. C. Guha 
stressed the desirability of considering seriously 
the question of preparing fine chemicals in India. 

A start has been made by the Organic Chemistry 
Department, Indian Institute of Science, Banga- 
lore, where, since the incejition of the Preparation 
Section in 1930, more than 200 research chemicals 
have been prepared (some of them in considerable 
quantities) in an economic way. When an 'ex- 
perimental scheme of this nature has to be viewed 
on a commercial basis, several points demand 
careful consideration. Now that the preliminary 
efforts have proved successful, the time 
has arrived when Indian capitalists should make 
an attempt at commercialisation. The history^ 
of the Eastman Kodak Company of Rochester 
may be recalled in this connection, and this 
should serve as a stimulus. India possesses 
several advantages ; for instance plenty of 
cheap expert and ordinary labour is available. 

A beginning Ccin be made with the object of 
meeting the demands of the laboratories. Such 


for instance, these pests comprise motli borers, 
the Hispa beetle, the cane hopper, mealy bugs, 
white fly and termites- By suitable varieties, 
cultivation methods and dusting with insecticides 
some of these can be controlled and biological 
rnothorls also hold out The pink 

boll-worm of cotton and the spotted boll-woriu 
cause large losses annually, but simple methods 
of control liave been devised and demonstrated, 
viz., the heating of the seed in the first case and 
the removal of the cotton stumps after harvest 
in the second case. The lieatiug of the seed 
has been found to iu.ipair neither the vitality 
nor the oil content of the seed. 

Plant diseases are caused by fungi, bacteria or 
viruses and the best weapon to fight them with 
in India is the use of immune or resistant varieties, 
coupled with proper cultivation and rotation 
methods. Direct methods are also economic, 
and good instance? of such work are furnished by 
Mysore w^here spraying arecanuts to prevent the 
nuts drox>X)ing and" tlie coffee bush to prevent 
leaf disease is extensively practised. 

Among improved implements, mention may be 
made of the large number of imj) roved xiloughs 
being sold annually and of that most recent 
introduction, the pneumatic tyre for bullock 
carts. The latter has been found to result in 
50% increase in the hauling capacity, in less 
strain and jerking and fewer sore necks. 

The scientific worker in India wiU find a wealth 
of material for research in agricultural problems 
intricate enough for the most ambitious. In all 
applied sciences, the most important i^roblems 
often lie on the border line of two or more pure 
sciences and their successful solution leads to an 
advance in general knowledge or to the opening 
up of new fields of scieutific investigation. [The 
address was profusely illustrated by a splendid 
set of lantei*n slides.] 


Chemicals in India. 


an e,stablishment with its Indispensable research 
section, could undertake the preparation of 
other chemicals of general and every-day use 
in industries and also exploit the x^ossibility of 
utilising the chemical resources of India. Caution 
is necessary in such an enterprise and external 
source of information and experience cannot be 
depended upon and the necessary fceclinical .skill 
being acquired by Indians them.selves. India, 
like other a,dvanced countries, must x>ass thiough 
a preliminary evolutionary period, bub this 
instead of damping her spirit sliould make her 
all the more resolute and acti'i^e. Prof. Guha 
appealed to capitalists to utilise the. experience 
already available in the country and explore the 
possibility of starting industries in this line. 

Dr. Wheeler (Bombay) endorsed the Presi- 
dent’s 'idews and added that .some firms in India 
should take tlie lead. He felt that the Council 
of the Indian Chemical Society might organise 
the production of a limited number of important 
research chemicals in the various university 
chemical laboratories. Dr. J. C. Ghosh (Dacca) 
supporting, instanced the case of a pupil of liis. 
successfully starting the manufacture of gas 
mantles at Dacca. Dr. N. R. Dhar ( \llahaV>ad) 
felt certain that there is plenty of scope for the 
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iiianufact-uro of fine cl leniicals in India. He 
observed that there is no dearth of well* trained 
cliemists in the country, but what is lacking is 
business experience which is of great importance 
in running a manufacturing concern. He cited 
an instance of a properly trained chemist earning 
Rs. 150 per month by purifying (by recrystalli- 
sation) ordinary bazaar chemicals and selling 
them to the schools and colleges in the United 
Provinces. Dr. R. B. Forster (Bombay) ob- 
served that before the preparation of chemicals 
could be undertaken, it was essential to have the 
necessary supply of starting materials and 
solvents. There is no reason why the distilla- 
tion of tar should not be undertaken amd the 
importation of raw materials rendered unneces- 
sary. Dr. N. N. Godbole (Benares) opined 
that fine chemicals can and should be manufac- 
tured in India. While pointing out the difli- 
eulties in X-)acking and selling, the latter requiring 
business experience, he suggested the desirabi- 
lity of the vScience Congress constituting a body 
that will analyse and certify the standard pre- 
parations. Dr. J. N. Ray (Lahore) was in full 
sympathy with the \i.ews expressed by the 
President and Dr. Wheeler. He realised that 
such ventures may not be financially very 
profitable in the beginning but if the Indian 
Chemical Society takes the lead, there is no 
reason why the desired goal should not be 
achieved. While expressing his di.sagreement 
with the view expressed by Dr. Forster, viz,^ 
that it is essential to manufacture starting 
materials and solvents, pointed out the possi- 
bilities of exploring new solvents, e.g., furfurol, 
furyl alcohol, etc., there is no reason why 
alkaloids, e.g., ephedrine. emetine, etc., as also 
other useful chemicals from indigenous plants 
could, not be economically manufactured in this 
country. Dr. J. N. Muklierjee (Calcutta) ex- 
pjressed the view that as a first stei). it is desirable 
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to restrict tlie scope to the preparation of such 
chemicals as would meet the requirements of 
research workers in India. By mutual agree- 
ment a list might be prepared and the work 
m.ay be distributed over the different laborato- 
ries. Regarding the broader issue of prepara- 
tions on a commercial scale, he suggested that 
the first step should consist in collecting informa- 
tion on the possibilities and to have them 
critically examined by a committee with a viev^ 
to arriving at definite proposals. 

Tlie following resolution proposed by T)i*. 
N. R. Dhar and seconded by Dr. J. N. Ray was 
unanimously i:)assed at the meeting : — 

“That the Council of the Indian Chemical 
Society be requested to carefully consider 
this important question and explore means 
as to how and on what lines the prepara- 
tion of fine chemicals can be undertaken 
in this country.”* 


* The following resolution was passed at the annual 
general meeting of the Indian Chemical Society held on 
Monday, 6th January, at Indore : 

“ Resolved that a committee consisting of the following 
members with powers to co-opt be appointed to consider 
possibilities of preparing fine chemicals for laboratory use 
and to. collect informations regarding the possibility of new 
chemical industries in India : 

Dr. H. K. Sen (Calcutta) ; Dr. J. N. Mukherjee 
(Calcutta] ; Dr. S, K. Ray (Dhanbad) ; Dr. P. K. Ghosh 
(Calcutta) ; Dr. N. N. Godbole (Benares) ; Dr. J. K. 
Chowdhary (Dacca) ; Dr. N. R. Dhar (Allahabad) ; 
Dr. P. C. Guha (Bangalore) ; Dr. P. C. Mitter (Convener); 
Dr. T. S. Wheeler (Bombay) ; Dr. S. G. Sastry (Mysore); 
Dr. B. Sanjiva Rao (Bangalore); Dr. K. L. Moudgill 
(Trivandrum); Dr. S. S. Bhatnagar (Lahore); Dr. M. S. 
Patel (Bombay) ; Dr. K. H. Ilassan (Hyderabad, Deccan); 
Dr. B. S. Srikantan (Waltair); Dr. N. G. Chatterjee 
(Cawnpore).” 


Progress o£ Fuel Research/^ 


^HE Department of Scientific and Industrial 
Researcli issued the Report of the Fuel 
Research Board together with the Report by the 
Director of Fuel Research for the year ended 
31st March 1935. The Report is made the 
occasion for a review of the progress achieved 
ill the Fuel Industry during the twenty-five 
years of His .Majesty’s reign. Consideration is 
given to the relation between the Board’s re- 
searches and the remarkable changes wliich are 
taking place in the utilization of coal. 

Despite increasing industrial prosperity and 
rising population the consumption of coal in 
Great Britain has fallen from ISO million tons a 
year in 1910 to 165 million tons in 1931. It is 
sometimes suggested that this fall is due to the 
replacement of coal by oil but the report shows 


* Depaitment of Scientihe and Industrial 
Research; Report of the Fuel Research Board for 
the year ended 31st March 1935, with report of 
the Director of Fuel Research. His Majesty’s 
Stationery Office, London, xi + 188 pp. Price 
3 sh. 6c7. net. 


that this is largely erroneous and the decrease 
is due mainly to tlie increased efficiency of 
practically every process for whicli coal is used. 

In 1910 about Id million tons of coal were 
required to produce 2,500 million units of 
electricity, while for the 16,100 million units 
generated by authorised undertakings in 1931 
only 11.4 million tons were necessary. If tlie 
efficiency of production of electrical power had 
remained the same, 29 million tons of coal would 
have been used in 1931. 

An overall thermal efficiency exceeding 27 
per cent, has now been obtained in large installa- 
tions and further major advances in this direction 
cannot be expected. Incidentally it may be 
stated that the capacity of individual boilers 
has been raised from 20,000 or 30,000 to 300,000 
pounds of steam per hour, and an efficiency 
exceeding 90 per cent, has been attained in this 
section of the }Mant. 

The gas industry has also made great advances, 
and in the period under review the gas supplied 
by all authorised gas undertakings in Great Britain 
increased from 178,000 million cubic feet in 1910 
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to 295,800 million in 1934, while in the same 
period the coal used only increased from 15.1 
to 17,1 million tons a year. If the efficiency 
of the process of gas manufacture had remained 
stationary throughout the period an additional 
7 . 9 million tons of coal would have been needed 
by the industry in 1934. Coke ovens now supply 
18,000 million cubic feet per annum, to the gas 
industry. This closer co-operation between the 
two sections of the carbonising industry em- 
phasises the need for an examination of the types 
of coal-blends suitable for coke and gas manu- 
facture, a ipiestion that is being investigated 
at the Fuel Tlesearcli Station. 

The coke-oven industry is closely associated 
with the iron and steel industries, whose coal 
requirements have fallen by some 15 million 
tons a year. A considerable proi^ortion of this 
is due to reduction in the amount of pig iron 
produced, but it is claimed by the British Iron 
and Steel Federation that since 1928, largely 
from the application of the results of research, 
£ 1,500,000 per annum has been saved in the 
cost of fuel. This figure indicates broadly that 
about 6 million tons less coal were necessary in 
1984 than would otherwise have been tlie case. 

The economies in the use of coal in furnaces 
have been secured largely by burning it in a 
form that enables it to be fed at a controlled 
rate into the combustion s^jace. The greatly 
increased use of mechanical stokers and of 
pulverised fuel has given to coal and coke a large 
measure of the flexibility possessed })y fluids 
such as oil and gas. Quite substantial advances 
are taking place at present in applying mecha- 
nical stokers to comparatively small coal — or 
coke-burning units such fis are installed for 
central heating. 

The use of pulverised fuel lias increased in the 
last five years from 2J million tons per annum 
to over 4-4 million tons. The Pulverised Fuel 
report states : — 

“Pulverised fuel is used for many purposes 
and there has lately been a marked ex- 
pansion in its application to metallurgical 
purposes, which include heating and re- 
heating billets, smelting and melting, an- 
nealing and copper refining. It is of in- 
terest to record that at the end of 1933 the 
first plant for supplying coal ready- pul- 
verised Avas installed by a colliery in 
Yorkshire, and that pulverised coal of a 
standardised calorific value is now being 
offered from a plant in the London area 
for delivery in tank wagons to small con- 
sumers. 

“Though these economics have the immediate 
result that less coal is mined, the total 
energy derived from coal and usefully 
applied was appreciably greater in 1931 
than in 1910. The gain in efiiciency has 
an important bearing on the cost of living 
and the cost of production of manufactured 
ai-ticles.” 

In the last eight years tlie amount of coal 
cleaned has risen from 51.4 million tons or 20 
per cent, of the total coal raised to 87.5 million 
tons a year or 40 per cent, of the total. 

The notable advances that have been made 
in cleaning coal, both by wet and by dry pro- 
cesses, have resulted in a reduction in the amount 
of inert material that is transported from the 
collieries and handled, as clinker and ash, after 


the coal ha.s been burnt ; at the same time they 
have increased the difficulties of disposing of tlie 
dirt at the collieries. 

Future improvements leading to increased 
economy in the use of fuel, the Beport states, 
will depend more and more on the selection of 
the most suitable coal for the particular x:)urpose. 
r(.‘.quired, and pro-ti*eatment of the coal before its 
final comlmstion wdll become of increasing im- 
portance. The pre-treatment starts at the 
collieries, where the coal is graded and cleaned 
as required. The grading may consist of sizing 
alone, or may include blending the coal from 
different, seams or the separation of the coal 
from one seam into different portions such as 
“hards” and “briglits”. Further pre-treatment 
consists in converting coal into gas, coke and 
tar, or its energy may be converted into electricity. 
The tar, or the coal itself, may be converted into 
motor spirit or oils. 

The prop'amme of researcli carried out by 
the Board is related to a greater or lesser extemt 
to all tliese developments. Olood progress is 
reported in the National Coal Survey w-hich 
must form the foundation of future development 
in the use of coal. This Avork is being carried 
out in nine laboratories situated in the principal 
coal fields, and large-scale investigations are 
carried out at the Fuel Research Station. The 
object of the Survey is the examination of tlie 
coal seams as they occur in the ground and the 
various grades of coal as they are prepared and 
marketed by the different collieries. 

“There is an ever-increasing movement.” 
Dr. F. S. Sinnatt, the Director of Fuel 
Research, writes, “to regard coalas raised 
from the mine as a I’aw material wliich 
must be processed before it is offered for 
sale. In some respects coal is being viewed 
in the same manner as raAV cotton. Treat- 
ment in Av ashing and cleaning plants, 
screening into suitable sizes, together with 
the selection of parts of seams or the mixing 
of tw^o or more seams, are the normal 
practice of the coal industry. This tech- 
nique is, lioAvever, being rapidly refined, 
and accurate grading and precise mixing 
and blending to produce coals of uniform 
qualities are assuming inci'eased importance. 
In some cases it wmuld be an advantage if 
the inorganic matter’ present in the coal 
could be reduced to the loAA’est possible 
percentage ; an extreme case Avould be the 
use of pulverised coal in internal combus- 
tion engines, should tins de\^elop, and there 
are signs that a. demand may arise for 
“ultra clean” coal. Coal containing less 
than 2 per cent, of ash may be considered 
as ultra clean, but lower percentages are 
possible, and greater demands for coal of 
this type may' be made in the future.’ 

In this connection, it is pointed out. that the 
results of the Survey are showing that in practi- 
cally all the British coal-fields there are seams 
containing less than 2 per cent, of ash. In many 
cases a still higher degree of cleanness can be 
attained. In Durham, for example, the ash 
content of “brights” from the Plessey seam 
varies from 0.8 to 2.0. In South Yorkshire, 
Haigh Moor coal supplied for household purposes 
contained only 0.8 to 1.2 ash. In South York- 
shire some crushed saniples indicated a yield of 
between 90 and 79 per cent, of coal containing 
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between 0.5 and 0.8 per cent, asli, and in Soutli 
Wales two commercial samples were found to 
contain 0.7 to O.S per cent, ash respectively. 

In other directions tlie work of the Survey is 
assisting in the often difficult problem of identi- 
fying coal seams, in districts where, for example, 
the seam is knowm by different names or different 
seams are known by the same name, or wdiei-e 
correlation is difficult because of geological 
'‘faults”. Tliis problem, the Report states, 
is of importance because a wrong correlation 
of a seam may, after woildrig through a dis- 
turbed area, result in unexpected troubles and 
danger from water and gas as \voll as in a ’waste 
of effort in searching for seams at a wrong level. 

In North Staffordshire survey samples have 
been taken in a number of cases from seams 
which are nob at present worked. In one case 
the results proved the seam to he of so good a 
quality as to justify the immediate re-opening 
of the mine. In South tVales and in the case of 
the Busty seam of Northumberland and Diirliam 
maps have been drawn showing where coal of 
various volatile contents occurs, thus enabling 
any variation in the coal to be predict(3d as the 
mines are developed. 

Another interesting example of the work of 
the Survey comes from the Forest of Dean. Here 
it has been showm that a band of “black dirt” 
of variable thickness ovedydng tlie Coleford 
High Delf increases not only tlie amount of asli 
but also the sulphur in commercial grades, 
besides having a very deleterious effect on the 
coal from a carbonisation point of view, This 
material is similar in appearance and density to 
the coal itself and therefore does not lend itself 
to separation by any of the normal methods. 
It is concluded, therefore, that at liresent the 
only satisfactory method of dealing with this 
problem is to remove the “black dirt” from over 
the seam before actually getting tlie coal. 

In connection with the preparation of coal for 
the market, good progress has been made at the 
Fuel Research vStation with tlie development of 
methods of cleaning of fine coal and the clarifica- 
tion of wasbery water, leading to economy in 
tlie use of water and the prevention of river 
pollution. new dry cleaning process is also 
being developed in whicli the unwanted dirt 
is separated from the coal by jets of air. Prob- 
lems in connection with the meclianical break- 
ing down of large coal to graded sizes suitable 
for pa.rticular jiurposes are being investigated. 

In connection wdtli th.e production of motor 
spirit and lubricating oil from liome sources, 
researches have been continued into the princi- 
ples underlying the hydrogenation of coal and 
the liydrogenation-cracking of tars and ta.r oils, 
the development of these pTocosses is being 
studied in teclinical scale plant in order to obtain 
.sufficient of the motor sxiirit and oils to test 
them under practical conditions. The motor 
spirit is being examined under service conditions. 
The most important item in this field has been 
the design and erection of a plant capable of 
treating about 300 gallons of tai* per day, toge- 
ther with the <Iistillation and refining plant 
recpiired to deal wi-tli the spirit produced. 
Diagrams and descriptions of the plant are 
given, as W'ell as an account of preliminary 
experiments to test the various parts and to 
gain experience in the control of the plant. The 
results of these experiments, it is stated, have 


fully justified the erection of fiLO plant; only 
very minor alterations have been necessary, 
and little difficulty is anticipated in settling down 
to normal working at full capacity. It has 
been found that the technique of hydrogenation 
does not necessarily rc([iure high pressures and 
thanks to increasing knowledge of catalysts 
(i.e., substances which liasten tlie chemical re- 
actions cilthough themselves I'cmaining unciianged 
at the end of the process) a process has been 
worked out on a semi-commeT‘cial scale at tlie 
Fuel Research Station for treating, at atmospheric 
pressure, acids present in C('>al- tar from gas ’svorks 
and coke ovens to obtain motor sx^iiits such as 
benzine. 

Considerable progress has been made in the 
improvement of burnei's for x')ulvoriscd fuel 
furnaces towards overcoming the difiiculties 
of burning low volatile coal, sucli as some South 
Wales coal in furnaces, with restricted combus- 
tion spaces. Two of tliese new burners are 
being manufactured by commercial firms under 
licence and with one of them — the “Grid’’ 
burner — good results have been obtained in a 
I.ancashire burner with a coal containing as 
little as 15 jier c;ent. of volatile matter. X satis- 
factory solution has also been obtained to another 
practical problem presented in the burning- of 
pulverised fuel. In pulverised fuel firing tlie 
distribution of the coal xiarticles moving along a 
pipe or conduit in a stream of air is not uniform, 
as regards the concent-ration or the size of the 
particles, so that) dividing tlie stream into equal 
parts to supply two or more burners from a com- 
mon stream is extremely dillicult. Moreover, 
fluctuations occur- -for reasons that are not 
fully undei'stood — in the distribution, necessita- 
ting frequent adjustment of the biirnei's to a 
varying supxily of coal and air. .\ study lias 
been made of tlie xirobleins involved, and the 
dilliculties have been overcome by a device that 
is at once simple and efficient. It ax^pears, also, 
that the device can be adaxited to other purposes ; 
with slight modification it can be used for sain- 
i:)ling, where a small ]u*ox')ortion of material .must 
accurately rex) resent the bulk ; or, on the other 
hand, the flow of material can be reversed, and 
the device will then intimately mix the material 
fed to it from sexiarat-iJ streams. In some com- 
mercial installations, wdicre they liave Iieen tried, 
tliese distributors have led to a reduetjon in tli<‘ 
number of boilers necessary to supply the re- 
(juired loa-d and to considerable saving in labour 
and fuel through the better reductions in fuel 
and labour costs through tlui better control 
made possible by their use. 

The carbonisation of coal is l.v.'ing siiidied on 
a works scale in three types of retort— r in 
a setting of horizontal retorts, in narrow vertical 
brick retorts, and in cliamber ov<ms. Consi- 
derable interest attaches to a modified metliotl 
of operating horizontal retorts, which has been 
developed at the Fuel Research Station. It 
lias long been the pi’actice to introduce steam 
into vertical retorts during carbonisation, but 
certain practical difficLdties prevented this being 
done in horizontal retorts. The Report states 
that a .successful method has now been evolved 
at the Station and the results show that the 
output of gas can be increased 8 to 10 therms per 
ton of coal carbonised, i.e., the thermal yield of 
gas produced can be increased by about 10 per 
cent, at very slight extra cost. As nearly 
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7,000,000 tons of coal a year, i.c., half i.lie coal 
■used in g-as works in this country, is carbonised 
in horizontal retorts the potential value of this 
•work to the gas industry is very great. Several 
large gas companies have been quick to realise 
this and have adopted the modification in tlieir 
works. 

“The intermittent vertical ovens,” the Keport 
states, “are in usv-^ for investigating tlie elTects 
of blending strongly and weakly coking coals, 
^vith and without tlie addition of coke breeze. 
Tlie best coking coals have been worked for 
many years, and in some districts arc becoming 
scarce ; it is therefore necessary to know' as 
accurately as possible how’ good coke can be 
obtained from coals, or blends, not previously 
considered as possessing the best coking ([uali- 
ties.” 

JRnferring to domestic Iieating tlie Report 
states : — 

“The open domestic fire is still a national 
institution, but is responsible for much 
direct and indirect waste of fuel, as w'ell as 
for most of the costly smoke nuisance. 
Small inelTicient industrial boilers also give 
rise to smoke and w’asbe. The increasing 
use of gas, coke and electricity is steadily 
improving tlie position, and further deve- 
lopments in production of easily-combustible 
coke and of suitably-designed open grates will 


accelerate the improvement. The output 
of free-burning smokeless fuel, produced by 
carbonising coal at temperatures lower than 
those of coke-oven or gas-works practice, 
is gradually increasing. The amount of 
smoke, especially from small indnstriah fur- 
naces, can also be reduced by using mecha- 
nical stokers and suitable blends of coal, 
which are now being prepared commercially.” 

”Tho optical method devised for tlie compa- 
rison of the densities of smoke omitted by 
different coals lias been utilised to study 
the elTect of coal blending on smoke re- 
duction. The method consists in comparing 
the density of a column of the smoke passing 
through an inclined tube situatetl at the 
top of the chimney with smoke screens of 
know’n density. Preliminary experiments in 
w^ell and bar grates have sliown tliat the 
amount of smoke per lb. of bituminous coal 
can be reduced by 10-25 per cent, by mixing 
wuth a low volatile coal.” 

Tlie re are 30 figures w’hich appear in appro- 
priate xdaces and render the explanations very 
easy to follow^ 

This is one of the very few technical publica- 
tions w^e have seen, which, in our opinion, could 
be read evmn by the non-technical mi-m witli 
pleasure and considerable profit. 


Recent Developments in the Chemistry of Bicyclic Terpenes."' 


^HE introductory portion of the address 
deals in a short but comprehensive w’ay 
Avith the homocyclic “bicyclic ring-systems, in 
general”. By means of a chart, an idea is given 
of the various bicyclic ring-systems wbicVi can 
be constructed with or w'itliout bridge members, 
starting from three, four, five and six mernbei-ed 
monocycdic v'ings, and this is followo.tl by a 
systematic discussion on the chemistry of the 
more important membei's of those of the indivi- 
dual bicyclic rings known to the day, thus bring- 
ing into prominence the gaps that remain yet 
to be filled, ddie theoretical speculations of 
Sachse and IVIohr on tlie multiphmar character 
of cyr/obexane and liiglier carbon rings that led 
the way to the brilliant investigations of Iluckel 
and his followers to a study of tlie stei’eochemistry 
of bicyclic rings like decalin and hydrindane are 
briefly referred to. Tn passing, the interest- 
ing case of cf/c/oJiexiim itself is examined. After 

*In order to draw the attention of the scientific 
world to some of the important and interesting 
features of Dr. P. C . Guha’s presidential address 
to the Chemistry Section of the Indian Science 
Congress (Indore, 1936) not fully covered by the 
abstract published in a previous issue of the 
Journal (Vol.4, No. 7. p. 505) wears publishing 
above another summary. Chemists in India will 
feel indebted to Dr. P. C. Gulia for his admirable 
and learned address bearing on an important 
branch of research in Organic Chemistry. — E d. 


shifting the evidence for and against a multi- 
jilanar configuration for cyclohexane, the con 
elusion is drawn that any claim advocating the 
existence of multiplanar cycZoliexane rings has 
to be. accex^led with reserve. 

The bicyclic terpenes themselves Avliich come 
in for attention next are conveniently di\dded 
into (o) Camphane-Fenchane, (6) Santane, (c) 
Pinane, {d) Thu jane, and (c) Carane series. The 
various sections are again divided into sub- 
sections, evidently for tlie x>urpose of lucid pre- 
sentation. The outstanding and recent contri- 
butions are described and the work done by the 
President and his students is incorporated at 
appropriate x^l^ices. 

in the camphane-fencliane series, reference is 
at first made to the recent syntheses of parent 
compounds, like norboniylane (Komppa and 
Beckmann, 1934), endocamphene (Lipp and 
others, 1927), d and 7-epi-camphor (Bredt, 
Asahina, 1029, 1933). liomocamphor (Lapworth 
and Boyle, 1920), and )3-homocamphor (Salmon 
l^egagneur, 1931). The very useful diene” 
reaction of Diels-Alder as applied to the synthesis 
of important substances in this series (1929-1931) 
including camphene and camphor is dealt with. 
The syntlieses of degradation products like 
camphenic (Lipp. 1914), homoapofenchocampho- 
ric (Bardban and others, 1935), f/pofencho- 
camphoric (Short, 1927) and Balbiano’s acids 
(Bardhan, 1928) are briefly described and those 
awaiting synthesis are pointed out. The tri- 
cyclic compounds derived from members of this 
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group are then referred to, after which a dis- 
cussion of the \^"agner rearrangement and the 
more recent but related Nametkin rearrangement 
is taken up. This is followed by a sub-section 
on the physiological action of compounds of the 
camphor group in relation to their chemical 
structure. 

In the section on santane series, the recent 
synthevses of santenic (Komppa, 1932, 1934) and 
homosantenic acids (Sen Gupta, 1933) and that 
of ketohomonorcamxihor (Ouha and llanganathan, 
1935) are referred to, amongst other facts. The 
syntheses of santene (Diels and Alder, 1931 ) and 
santeue glycol (Mohunta and Ray, 1934) are asol 
described. 

In the pinane series, attention is first drawn to 
the chemistry of more important members of 
this group, for which purpose they are divided 
into hydrocarbons, alcohols, aldehydes, ketones 
and acids, and dealt with separately. Many a 
knotty problem in constitutional work amongst 
these compounds are brought out and fully dis- 
cussed. The synthetic investigations in the 
field are then taken up ; the partial syntheses 
of a- and 8-pine nes (Ruzicka and collaboi^ators, 
1920-24), the synthesis of norpinic (Kerr, 1928, 
and Guha and Gaind, 1931) and pinononic acids 


and that of ketonopinone (Guha and Ganapathi, 
1935) find mention. Before passing on to 
thujane series, certain facts are presented which 
are compatible only with the assumption that the 
two rings in pinane are in different planes. 

The nature of the difiiculties that are confronted 
in work in thujane series are stated. The cyclo- 
propane ring in thujane skeleton is easily broken 
up by a variety of reagents, giving rise to six or 
five membered compounds depending on the 
way the ring opens. The actual amount of 
synthetic investigation especially among degra- 
dation products would appear to be scanty. The 
partial synthesis of thujone (Ruzicka and Koolhas, 
1932) starting from, a-thujaketonic acid and tliat 
of wnrthujane and similar compounds (Zelinski 
and others, 1924-25) are described. 

The address closes with a small section on 
carane series. The recent syntheses of riorcarane 
(Ebel and otliers, 1029), homocaronic acid (Owen 
and Simonsen, 1933), etc., are referred to and 
attention is drawn to the constitution of certain 
compounds which is by no means certain. 

The very useful and comijlete bibliography at 
the end comprises more than 200 references 
grouped according to the subject-matter they 
relate to. 


Indian Central Cotton Committee.* 

32 nd Half-Hearly Meeting. 


rpTIE 32nd Half-yearly Meeting of the Committee 
^ was held on the 13th January, with Sir 
Bryce Burt, President of the Committee in the 
chair. In the course of his speech, Sir Bryce 
referred to the passage into Law of the Bombay 
Cotton Control Act which has for its object the 
elimination of Goghari cotton from the important 
long staple cotton areas of the Bombay Presidency. 
“This piece of legislation will undoubtedly go 
a long way towards improving the quality of the 
cotton of the Surat tract. It is a necessary 
corollary to tlie intensive work of the Bombay 
Agricultural Depart.ment in the areas which the 
Committee has financed to a considerable extent.” 
Continuing Sir Bryce said, “You will remember 
that at our meeting in February 1935, we came 
to the conclusion that complaints arising abroad 
regarding faults in Indian cotton were occasionally 
exaggerated because India was not adequately 
represented at important International Cotton 
Congresses. It was decided that the Committee 
should endeavour to arrange for better Indian 
representation on the International Federation 
of Master Cotton Spinners' and Manufacturers’ 
Associations, as we were convinced that at all 
such discussions India should be represented by 
qualified and properly instructed representatives 
who could speak wdth knowledge and authority 
on present-day conditions. This will now be 


* Prom the reports issued by the Publicity 
Officer, Indian Central Cotton Committee. 


possible as tlie Indian Central Cotton Committee 
has been made an Asso(fiate Member of the 
Inte rnational Federation . ’ ’ 

Sir Richard .Jackson, Chairman, Ijancasliire 
Indian Cotton Committee, who is touring in 
India for the second time on behalf of the Com- 
mittee, w^as present at the meeting by invitation, 
lie recounted the various measures taken by his 
Committee to poi'iularise Indian cotton and 
instanced a firm wuth 3 mills and 300,000 
spindles which 3 years ago was using only 10 to 
20 per cent, of Indian cotton but was now>' using 
over 90 per cent, of Indian. The Committee 
passed the following resolution : — 

“ The Indian Central Cotton Committee desires 
to record its appreciation of the excellent 
work of the Ijancashire Indian Cotton Com- 
mittee. The large increase in the takings 
of Indian Cotton in the last 3 years is a 
striking testimony to the efficiency of tlieir 
organisation and x^ropaganda.” 

The Committee endorsed the decision of the 
.Agricultural Research Sub-Committee, to send a 
member of the Staff of the Institute of Plant 
Industry, Indore, to Iran (Persia) to make a 
comparative study of Indian and Iranian lierba- 
ceum cottons. This study is to be undertaken 
with a view to examining the possibilities of 
growdng cottons of better staple in those parts 
of Gujerat and Kathiawar which at present 
grow mixed short stabile cottons. 

The Committee approved a number of new 
research schemes including a botanical survey of 
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Kathiawar cottons and the extension of several 
old schemes. 

Tlie Committee also considered a very interest- 
ing report on the work done by their Physiologist 
at I^yallpur on tlie causes of partial failures of 
the Punjab cotton crop and bad boll-opening. 
There are indications that the cause has been 
found and the Committee approved an additional 
grant for 1930-37 to enable this interesting dis- 
covery to be pursued and the causal or non- 
causal nature of certain organisms which are 
associated with this ‘"disease” to be studied. 

The Report of the Cotton Forecast Improve- 
ment Sub-Comndttee was approved. Very con- 
siderable progress has been made in tracing and 
eliminating source of error in the major cotton 
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forecasts. A Cotton Ch’op Forecast Improvement 
Scheme for the Bombay Presidency was sanc- 
tioned in 1934 with the object of improving the 
accuracy of cotton crop forecast estimates for the 
Bombay Presidency and Sind. The Committee 
sanctioned the extension of the Scheme for 
undertaking full programme of work for a further 
period of 3 years, after which it is hoped that 
the respective Governments will continue the 
work at their own expense. 

Tlie Progress Reports of tlie Director of Techno- 
logical laboratory, Matimga. and the Publicity 
and 3.^ropaganda OlTicer were approved by the 
Committee, who recorded their appreciation of 
the v/ork of these officers in their respective 
spheres. 


Science Notes. 


Fossil Finds in ihe Wardka District . — Recently 
the Nagpur Museum received a quantity of fossil 
wood and other rocks collected on tlie Arvi 
Range of the Wardha district hy tlie Assistant 
Sylviculturist of the Forest Department. 
Amongst them are the basal portions of two 
palm trunks which are of interest as they come 
from a new locality. 

They are of Intertrappean age and Mr. V. B. 
Shukla, Professor of Botany, Science College, 
Nagpur, has undertaken the study of them in 
conjunction wdth Professor B. Sahni of Lucknow' 
and sections ai^e being preiiared. So far they 
appear to belong to the genus Palmoxylon and 
one of them appears to be an aciuatic foi-m. 

The same locality has also produced the fossil 
Bulimus pjnnsepii, zeolLstic amygdules resembling 
nutmegs, tourmaline, quartz, magnetite quartz 
rock, ferruginous gneiss and sandstone, serpen- 
tine, epidote conglomerates, mica scliist, granite, 
ochres, travertine, etc. 

:!: M'- 

Neaiiderthalers lived in Italy as well as else- 
where in Europe during the early days of the 
old Stone Age. This is confirmed according to 
a reiiort in Science (Dec. 20, 1935, Suppl. 7) hy 
the discovery of a second Neanderthaler skull 
at Saccopastore in the Tiber valley. A Neander 
skull was found in Italy several years ago, but 
since it was the only one known, it might have 
been a “Stray”. Tlie discovery of this second 
skull in the same geological formation and ac- 
companied by the bones of animals used for food, 
is regarded as strong evidence that .Italy 
once had its population of Neanderthalers. Dr. 
Blanc of the Geological Institute of Pisa and the 
.Vbbe Henri Breiiil of the Palaeontological Insti- 
tute of Paris reported the find. 

■ * 

It is announced that Dr. I.otharP.®Zotz, Curator 
of Pre-.ITistory of Breslau, has discovered in 
Schlesw'ig, a cave where Ice Age cave bears 
lived a,nd where Ice Age cave men lived after 
killing the bears. Many implements and utensils 
made of tlie bones and teeth of the monstrous 
bears have been discovered and there are abundant 
charcoal remains of the old hunters’ fires. 

:|: si: 

The Flora of Gujerat includmg Cutch and 
Kathiaivar . — We have recently received a hook 
on the Flora of Gujerat in Gujerati. This is the 


first of its kind in -any vernacular of India, so 
far published. The book is particularly welcome 
as an attempt is made for the first time to carry 
the results of scientific researches to the non- 
English knowing public and we liope to see this 
example set by Prof. S. 0. Dixit, the author of 
the book (Prof. S. C. Dixit, Wilson College, 
Bombay 7) to be followed by others. No em- 
phasis need be laid on the need for books on 
scientific subjects in various vernaculars. We 
congratulate Prof. Dixit on bis pioneering work. 

Ji* t- 

The Influence of Method of Picking on the 
Quaiitij of Canihodia Cotton . — Frequent complaints 
made by consumers of Indian cottons both in India 
and abroad as regards the amount of trash present 
in Indian C(>ttons are mostly due to careless and 
faulty i)icking. The method usually employed 
by the ryots \vas to let the coolies collect the 
seed-cotton in gunny bags, who gathered all 
available bolls indiscriminately, regardless of the 
fact whether they svere fully ripe or green and 
imma.ture. The kapas were later removed and 
sold at the nearest shandy w'itlioufc being dried, 
and the lint obtained from it was generally moist, 
weak and the seed was found to bo green and 
not fully ripe. 

The Madras Agricultural I^epartment recom- 
mended an improved method according to which, 
the kapas were picked only from the fully opened 
and mature bolls leaving the locules in the plant 
itself. This n(9t only gave mature lint and ripe 
seed, but also the seed-cotton contained fewer 
leaf bits and was generally cleaner than that 
obtai ned according to the cultivator’s method. Two 
samples picked according to these two methods 
were tested at the Technological Laboratory, 
Matunga. The results showed that cotton picked 
according to the improved method was superior 
in all respects. (Indian Central Cotton Committee 
Technological Laboratory, November 1935, Leaf- 
let 5.) it contained a Idgher percentage of 
mature fibres, gave 3 per cent, less total loss in the 
opening and cleaning processes, registered fewer 
breakages in the ring frame and the yarns spun 
from it were definitely stronger and less nepx)y 
than those given by the sample picked according 
to the cultivator’s method. 

^ * 

Electrical ''Eye "'. — An electron tube device, 
sensitive to both visible and invisible light was 
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(leuionstrated by Brs. Zvorykiiii and Moi-ton 
bf^fore the American Association for tlie Advance- 
ment of Science. The Device comprises of an 
electron image tube of lugh overall magnification 
fitted with a fluorescent screen wlueh acts as 
an artificial retina The incident ligkt (whethei* 
in visible or invisible range*) operates directly 
the cathode emitter of this tube, as it is sensitive 
to radiations over the whole specti'uni fi*om 
1,800 A 13,000 A. Thus an incident radiation 
Neither in ultra-violet or infra-red pru*tion of 
spectrum) will ca.use a visible image to be formed 
on the fluorescent screen. It is ((uite possible 
that this ' Electrical Eye ’ if developed further, 
will be of the greatest assistance in- solving 
problems of navigation in fog in water or air, and 
in astronomical and biological work. 

:}: 

Disiiiter/rntlon of Atoyns.—Aii electro- magnet 
weighing 58 tons formerly in use at the Annapolis, 
U. vS. naval wireless station, has been transferred 
to the physics laboratories at Oolurnhia Univer- 
sity in connection with a fresh attack that is to be 
delivered on the atoni. {Elecincuoi, Jan. 3, 103G, 
2.) The field of 1-1,000 to 15,000 gauss that can 
be created by this magnet is 75,000 times greater 
than that of the earth. Protons and deuterons 
a.T-e to be introduced into this magnetic field and 
directed under the accelerating chamber devised 
by Prof. Lawrence of California University. 
Atomic projectiles with an energy of 15,000,000 V. 
^vill be emitted and the maximum energy^ tliat 
the equipment will produce is 20,000,000 V. It 
is hoped 'that this will enable the abonis of lieayy 
(dements sucdi as gold, silver and lead to be dis- 
integrated and tliat the creation of radioactive 
elements more powerful and much less costly 
than radium will be possible. 

Tobacco plants as tall as trees ai'e among the 
strange vegetation of the lower Andean country 
now being investigated by an expedition from the 
University of California under Prof. T. II, Good- 
speed. {Science, Dee. 20, 1935, Suppl. 7.) One 
of the biggest tobacco growths measured 
by Prof. Goodspeed was sixty feet liigb. The 
expedition i.s engaged primarily in a search for 
wild relatives of the common cultivated tobaccos, 
to be used in hybridisation experiments. Seeds 
of many other kinds of plants, however, are being 
collected. 

Fire Wcflldnc /- — Tlie University of T^ondon 
Council for Psychical Research has issued a sx>ecial 
report on the recent performances before .scientific 
witnesses of Kuda Bux, the Kaslimiri Fire- Walker, 
who walked bare-foot on charcoal trend i fire 
without apparent injury. According to a Reider 
message recently appearing in the H hidv, the con- 
clusion has been reached tluat it is possible for 
a slightly built man with chemically unprepared 
feet to take four rapid steps on charcoal at 430° 
without injury to his feet, the average time of 
C(mtacb for each step being approximately half 
a second, ^ihe reasons for tlie failure of two 
attempts imitative of Kuda Bux’s performance 
are not clear from these experiments. vSir Leonard 
ITill suggested that increased Immunity from 
burning was due to the powder of the controlling 
activity of the sweat glands of feet and so they 
were absolutely dry. It is clear that further 
experimental research is necessary before the 


modus openmdi of fire-walking can be considered 
to be fully understood. 

Hecdih Confereyiee in Sinijapore. — Tlie KinGi 
Session of the Advisory Chuncil of the Lcao-uo 
of Nations Bureau was held at Singapore on the 
15th January. Several representatives of Healtli 
flepartments from all parts of the East attended 
the Conference wdiich was opened by H. p. tlie 
Governoj*, Sir Slieiiton Tiiomas, IJput -Ool G G 
Jolly, c.i.Ti:., i.M.H., Public Health Commis- 

sioner, Government of India, represented India 
at the Conference. In the course of his openin-- 
i*emarks. If. IL Sir Shentoii Thomas directed 
attention to the possibility of transmission of 
disease through the medium of air routes. Tlic 
delegates discussed the (piestion of the iLk to 
Eastern countries caused by the development 
of air routes and were particularly concorned 
wdth regard to tlie yellow fevei* whieli has so far 
not extended to Asia. Tlie disease at present 
w^as found only in Africa and South America 
and the first line of defence will be India. The 
importance of determining by the latest methods, 
the prevalence or otherwise of yellow' fever hi 
countries along the air routes w'as also stres.sed. 

*|£ :|: 

Derelopinent of Coastal Fishinf/ in Bomljcn/.— 
Remarkable progress lias been’ made by ’ the 
Fisheries Department of tlie Government of 
Bombay under the directio-n of Dr. S. B. Sethna. 
The annual report for tlie year 1934-35 of tlie 
Depa-rtment of Industries, contains an account 
of the efforts made by tlie Departuicnt to develop 
Coastal Fishing in tlie Presidency. Thro motor 
launches wore purchased by the I)opartment and 
sold to Fishemien on the hire purchase .system. 
These boats were being oiierated at Jaiga(i and 
Ra.tnagiri and fishermen from neighbouring sitG.s 
flock to sell th(dr catch, to the lauBche.s.‘ The 
fish are rapidly ti*atisportcd to Bomba.y and arrive 
from i> to 8 hours earlier than tlie catches brought 
by the ordinary sailing vessels a.nd fetnh any- 
thing from 00-100 x>er cent, more price. Oim 
more fishing vessed Avas recently purclnuscd and 
put into seiwico. 

AVhih^ devoting attention to the {lev(dopinf.mt 
of coa-stal fishing, the Dfquirtmeut lia.s not led 
sight of tlio difficulties expeM-ienced in trjin.spori- 
ing fresh fish to mofussils. It is considevfRl more 
profitable to increase^ the fresh fish yield in tant.s 
anrl wells in up-country areas. As an oxprM'i- 
mental .measui*e a large tank in tlie. Bandra 
municipal area, has been cleaned out and will hr 
stocked Avitli Courami fish, wlien it get.s filled iiji 
by monsoon rains. It is also ])ro])<)8ed to tiv 
experirnent.s Avitli Calla. 

:l: :!: 

So}ia beau vs. f/roundmd rafyp..~So mvieh i.s 
being said and wu-itten aliout soya, bean or 
‘wonder bean’ as it is often called’, lhat if is 
Avortliwdiile examining tlu^ merits of this bean in 
relation to other materials abundantly available 
in. India. In an extensive article npipearing in 
Hindu (Jan. 22, 193()) Mr. N. has examined the 
merits of the (luest/ion and incidentally refers to 
the Avork of Dr. Mc.Ivenzit;i Whillis Avho in 1917 and 
later, iiiA'cstigated the nutritional Aoaiue of pres.sed 
groundnut cake. TTie resvdts of his work (ire 
reportetl in Vols. 4. and (» of the Indian Journal 
of Medical Research, fii'he pres.sed cake contains 
9—10 per cent, oil, 4.4-47 per cent, protein and 
2-4 per cent. carbohydrate.s. The corre, spending 
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figures for soya bean, are 9, 44-45 27. In 

both cases the protein is said to be higlily assimila- 
ble and both contain similar amounts of phosphoric 
acid. Dr. Wallis, as a result of his investigations, 
produced a i^roduct called ‘Nubramin’ containing 
81 per cent, groundnut meal, 11- dried milk 
and 2 sodium bicarbonate which contained 
abundant protein, sufficient fat and carbohydrate 
and mineral salts, esp>ecially pliosi-borus and 
calciuui. It possessors good keeping qualities. 
A case is thus made out for conducting investi- 
gations on available food supplies before taking* 
up experiments on soya bean cultivation. 

;i: 

Grants to Hand-Looni Industri /. — The Govern- 
ment of India have published the report on the 
Tariff Board and Woollen and Textile Industry 
together with tlieir conclusions thereon. Tlie 
Board divides the Industry into woollen and 
is^orsted industries. W'ldle the Government 
consider that no ca.se for protection has been 
made out they are impressed with the Board’s 
view as regards assistance to hand-loom and 
small-scale industry and announce their proposal 
to grant, for purpose of scientific investigation, 
5 lakhs of rupees spread over 5 years to be 
administered in the same way as is being done 
for the silk industry. 

In order to stimulate research problems in the 
field of air hygiene and to gather and disseminate 
factual information relating thereto, a Founda- 
tion called Air Plygiene Foundation of America 
Inc., lias been fortncd by a large group repre- 
senting various industries, with headquarters 
in Pittsburgh, I-’a. The Foundation will also 
co-opera, be with and assist other agencies active 
in this field. Dr. H. B. Meller has been appointed 
managing director. Under his leadership, a 
comprehensive investigation has been begun at 
Mellon Institute of Industrial .Research, in" which 
the hygienic, technologic and economic aspects 
of a.ir contamination, especially by dust, in the 
industries, will be studied. 

ii: -.1: 

It is learnt that a Society for the Study of 
Alchemy and Early Chemistry has been founded in 
London. Scholars of international rei:>utation 
are members of the Council. Regular meetings 
^vill he held to read and discuss papers, and a 
Journal incorporating discussions of pai^ers, 
special articles by members, etc., will be published. 
Those wlio wish to become members may com- 
municate with the Hon. Secretary, Society for 
the study of Alchemy and Early Chemistry, 
8, Bream’s Buildings, Fetter Lane, London E.C. 4. 

Slf' ' ^ 

The Annual meeting’ of the Association of 
Economic Biologists was held on 25tli January, 
193G. At the meeting the following office- 
bearers were elected. Mr. V. Ramanathan, L.Ag,, 
Cotton Siiecialist — President ; Mr. K. .K. Rao, 
Assistant Sugarcane Expert and Dr. T.Ekambaram, 
Professor of Botony, Madras — Vice-Presidents ; 
Dr*. S. Kasinathan, Biochemist — Assistant 
Secretary and Treasurer. The retiring President, 
Mr. K. Ramiah, Paddy Specialist, delivered an 
interesting and illuminating address on “ Genetics 
in Rice”. 

5|: 5}! ;i: 

At a meeting held on 30th July, the Central 
College Mathema,tioal Society, Bangalore, passed 
a condolence resolution about the death of Mr. 


V. Ramaswamy ..\iyar, the P''oimder of tlio Indian 
Mathematical Society. 

^ * 5i: 

L niversiiy of Calcatta — Coninienioration. Day . — 
Tlie Commemoration Day celebration was held 
30th. In the course of his speech, 
H. I'L the Governor of Bengal referred to the 
future of the University and said, “It has grown 
because it has answered a need among the people 
of the Province. Its very grouHi called new 
aspirations, new problems into being. So long 
as it sets itself to face these problems and calls 
forth to the solution all that is best in the coming 
generation it will not age with passing years. 
Its youth will be 7*enewod from generation to 
generation and its streng*th will 'stand deeply 
rooted in tlie liearts and liVes of men and women 
in Bengal.” 

The Diamond Jubilee of the Cuttack Ra\'en- 
shaw (Allege was celebrated in the College pre- 
mises on January IS. All the old boys of the 
College were invited and many of them "^att ended 
the function from dift'erent parts of Oiissa. An 
exliibition of TJtkal economic products, in addition 
to a blower Show, was held in the College Arts 
Block. After the annual business meeting ^vas 
over. Sir Courtney Terrell, Chief Justice of the 
Patna High Court, addressed the assembly. He 
spoke on the prospects of the new Province of 
Orissa, the question of a High Court and the 
probability of the ('ollege growing into a Uni- 
versity in the near future." Air. Bathija. Principal, 
spoke on the subject of unemployment. 

:iJ :it 

We are happy to felicitate Prof. Bawa Kartar 
Singh on his appointment as Head of the De- 
partment of Chemistry, Science College, Patna. 
He is also the Chemical Advisor to the Depart- 
ment of Industries, Government of Bihar. Prof. 
Singh is well known for his researches in tlie 
field of optical activity of organic compounds. 
He was Professor of Cliemistry and sometime 
acting Princij)al of the Ravenshaw^ C'ollege, 
Cuttack. 

Imperial Counc'.l of Agricultural Research : — 
The Director of Industrial Intelligence and 
Research Bureau has been appointed member 
of the Imperial Council of Agricultural Research. 
Tlie Central Pro\T:nces have nominated Rai 
Bahadur R. V. Pillai, Officiating Director, Vet- 
erinary Services, as representative of the C. P. 
on the Imperial Council of Agricultural Researcli 
in tlie vacancy caused by the death of !Major 
R. F. Stirling. 

The Paris International Trade Fair (Poire de 
Paris ^ will be held from May 1(5 to June 2. The 
exhibitors at the last Pair numbered well over 
8,000 representing 35 different countries. As 
additional ground has been acquired to 
supplement the area of the Exhibition Park 
(400,000 .sq. m.) there will be ])lenty of space for 
exhibitors. 

*-1: 

The First International Conference on Fevei* 
Therapy ivillbe held in Xew York City, in Septem- 
ber 1930. The object of the Conference is to 
collect and crystallise available data regarding 
fever induced b^y physical and other agencies. 
Therapeutics, plivsiological and pathological 
T) bases of fever will also be subjects for discussion. 
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The International Union against Tubei'culosis 
will hold its session in Ihsbon, Portugal from 
September 8 to 10 > 1936, 

It is announced that- the 2n(l International 
C’ongress on Mental Hygiene will be held in Paris, 
from July 27 to 31, 1936. 

:!: ^l: 

It is understood that the International C'oni- 
inittee of Weights and Measures have resolved, 
a,t a recent meeting held in Pa.ris, that with elTect 
from 1st January 19-10 the “Absolute” (practical) 
system of electrical units should be used instead 
of the “International” system which is now 
in vogue. 

Sr.ieyice announces that T)r. J. Shoemaker of tlie 
Hague has accepted the presidentship of the 
International Uongress of Surgery to be held^ in 
December in Cairo, consequent on the i-esignation 
of Prof. Yon Eiselberg due to his advanced age. 

sjj -I? 

The Bauscliaad Lomh Saccharimeters , — A simple 
saccharimeter of the half -shadow type, of sturdy 
construction, in which are embodied features of a 
commercial instrument most essential to accuracy, 
ease and simplicity in cleaning and convenience 
in manipulation, has been described in a pamphlet 
recently issued by Messrs. Bausch and Lomb 
Optical Co., Bochester, New A^ork (Agents for 
India ‘.--Messrs. Martin and Harris Ltd., 17, 
Princep St., Calcutta). The instruriient is pro- 
vided with direct reading international sugar 
scale. The polarizer is either of the Lippich or 
of the Tellet type as the purchasers may c-hoose ; 
the illumination is provided by a 100-watt- 
concentrated filament Mazda lamp and a glass 
filter which has the same optical properties as 
a 15 mm. column of 6 per cent, potassium bi- 
chromate solution. Details can be obtained cm 
application from the manufacturers or their 
agents, 

: 1 : 

A prize of 250 (juilder has been offered by 
Hie Dut(;h Association for genetics for the best 
work, on the Inheritance of differences in resistance 
to disease in man and animals. The work must 
contain a review of the literature, especially regard- 
ing diseases of the blood, personal observations and 
conclusions. Further information can be had 
from A. L. Hagedorn, ^Secretal‘y, the Dutcli 
Association for Genetics, Soesterberg, Holland. 

^ t- 

Ajinouncement : — 

The India Institute of the Deutsche Akademie 
at its meeting on January 10th, 1936, decided to 
offer 16 scholarsliips in institutions of higher 
learning in Germany available for Indian scholars 
of outstanding ability, for the academic year 
1936-1937. 

The scholarships are as fotloirs. — Medicine, 2 ; 
Mathematics, 1 ; Indology, 1 ; Chemistry, 2 ; 
Physics, 2 ; German Language and Literature, 2 ; 
Engineering, 2 ; Archasology, 1 ; Veterinary 
Science, 1 ; Agriculture, 1 ; Mining, 1 . 

All applications should reach India Institute 
of .the Deutsche Akademie before April 1st, 1936. 
Applications reaching India Institute later than 


this date wdll not be considered. The successful 
candidates will be notified by air-mail in tlie 
month of June, 1936, at the latest. 

Applications must directhj be sent to the 
following address : Dr. Franz Thierf elder, lion. 
Secretary, India Institute of the Deutsche 
Akademie, Maximilianeum, Munchen, 8, Germany. 

=!: :l: 

We acknowledge with thanks the receipt of the 
following : — 

“ The Agricultural Gazette of 8outh 

Wales,” Vol. XLYIT, Pt. I, January 1936 and 
Index to Yol. XLVI. 

“The. Journal of jVgri cultural Besearcli,” Vol. 
51, No. 5, September 193,5. 

“Indian Journal of Agricultural Science,” 
Vol. V, Pt. 6, December 1935. 

Department of Agriculture, Dominion of 
Canada : — 

Bulletin No. 92. “Studies in Fruit Diseases 
VIII.— Preventing Peach Canker.” (Publica- 
tion 480). 

“The Philippine Agriculturist,” Vol. XXIV, 
No. 8, January 1936. 

“The Allahabad Parmer,” Vol. X, ]S"o. 1, 
January 1936. 

“Journal of the. Boyal Society of Arts,” Vol.. 
LXXXIV, Nos. 4335 -:l 339. 

“ American Journal of Botany,” Vol. 22, No. 10. 
December 1935. 

“Communications from the Boyce Thomson 
Institute,” Vol. I, No. 28. 

“Journal of the Institute of Rrewinu-, ” Vol. 
XLII (Vol. XXXIIl, New series), No. 1, Jan. 1936. 

Carnegie Institute of Washington : News 

Service Bulletins,” Vol. HI, Nos. 27-31. 

“Chemical Age,” Vol. XXXIIl, Nos. 860-8(33 ; 
Vol. XXXIV, No. 864. 

“Journal of Chemical Physics,” V^ol. 3, No. 12, 
December 1935; Vol. 4, No. 1, January 1936. 

“Berichte der Deutschen Chemischen Cesell- 
.schaft,” Vol. 68, No. 13 ; Vol. 69, No. 1. 

“Itussian Journal of General Chemiairy,” Vol. 
V (LXVII), Nos. 8 and 9. 

“Journal de Cheraie Physique,” Tome 32, 
No. 10, December 1935. 

“Experiment Station Becord,” Yol. 73, No. 6, 
December 1935. 

“Transactions of the Faraday Society,” Vol. 
XXXII, No. 1, January 1936. 

“Indian Forester,” Vol. LXII, No. 1, Jan.1936. 

“ Forsclmngen und Fortschritte, ” Vol. 11, 
Nos. 35 and 36 ; Vol. 12, Nos. 1-3. 

Government of India Publications : — “Monthly 
Statistics of Production of Certain Selected 
Industries in India,” August- October 1935. 
(Department of Commercial Intelligence and 
Statistics). 

— Do. — List of Publications on Indian Ento- 
mology, 1934 (Mis. Bull. No. 7). (IrniDerial Council 
of Agricultural Besearcli). 

— Do. — “Indian Trade Journal,” Vol. CXX, 
Nos. 1542-1545. 

— Do. — “Forest Besearch in India,” 1934-35, 
Part I. 
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Goveinment of India Publications : — Depart- 
ment of Industries and Commerce, Bombay : 
“Annual lieport for 1934-35.” 

— Do. Jjac Research Institute: “'Annual 
Report for 1934-35." 

“ Ciuarterly Bulletin of the Health 
Organization,” Jx^ague of Nations, Geneva, Vol. 

IV, No. 4, December 1935. 

“Scripta Mathematica, ” Vol. Ill, No. 4 , 
October 1935. 

“Journal of Die Indian Matliernatical Society,” 
Vol. I, No. 8 . 

Medico -Surgical Suggestions,” Vol. 1 , Nos. 11 
and 1 2 . 

“Journal of the ^Vnnanialai University,” Vol. 

V, No. 1, Novoinhei*, 1935. 

‘MMatheniatics Student,” Vol. Ill, No. 3, 

Sep tembei* 1935. 

“Science Korum,” Vol. I, Nos. 4 and 5. 
“Scliool of Agriculture Memoirs,” (University 
of ('ami) ridge), No. 7. 

“ Resea, rch and Progress,” Vol. II. No. 1 . 
January 193(1. 


“The Micro,” No. 3, January 193(1 (Post Office 
Journal of Ceylon). 

“ Review of Applied Mycology, ” Vol. 14, No. 12; 
Vol. 15, No. 1 . 

“Journal of the American Museum of Natural 
History,” Vol. 36, No. 5, December 1935. 

“Nature.” Vol. 136, Nos. 3451-3452; Vol. 
137, Nos. 3453-3154 and Index to Vol. 136. 
“Journal of Nutrition,” Vol. 10 , No. 6 . 
“Ceylon Journal of Science,” Section D, Vol. 
Ill, Part 4. 

“Science Progress,” Vol. 30, No. 1 19, Jan. 1936. 
“Scientific American,” Vol. 154. Nos. 1-2. 
“Indian Journal of Venereal Diseases,” Vol. I, 
No. 4. December 1935. 

“Indian Journal of Veterinary Science and 
Animal Husbandry,” Vol. V, No" 4, Dec. 1935. 

Catulogiuis. 

Verlag von Gustav Fischer in Jena : “Mittei- 
lungen uber Neuerscheinungen und Fortsetzun- 
gen (1936)," No. 1 , January 1936. 

Wheldon and Westley Ltd, : “ Montlily List 

of Books,” January 1936. 


Academies and Societies. 


Indian Academy of Sciences. 

Jtmiumj 193(i. SECTION A.— C. V. JUman : 
First Anmial Meeting of the Indian Academy of 
Sciences. — Presidential A ddress. Max: Born : 
Unitary Theory of Field and. Matter. I. Classical 
Treatment. Charged Particle with Magnetic Rest- 
Moment. C’. S. Venkateswaran ; The Raman 
Spectra of Ortho-Phosphoric Acid and Some Phos- 
phates. — The step-wise ionisation of H 3 PO 4 could 
be follcAved from Raman spectra. The structure 
of PO 4 ion is indicated as tetrahedral, B. 
S AN.) IV A Rao and K. S. Subramaniam : The 
Occurrence of Fura/n Derivatives in Volatile Oils - — 
III . ^-Clause-nan and y-Clausenan . — y-clausenan 
is isomeric with a-clausenan. The methods of 
isolating the clausenans and their physical 
properties are described. D. S. Nakayana- 
M17RTT1I AND T. R. Sesi-iadri : Brucine Sulphate 
as an Internal Indicator in Titrations with Standard 
Dichrornaie Solutions . — The Brucine sulphate 
indicator is in certain respects superior to diphenyl- 
amine, the colour change from green to bright 
red being very jironounced. M. Ra:vianadham : 
Optic Moments of Organic M'.olecules in Relation to 
Crystallme and Magnetic Birefringence . — The 
magnetic birefringences have been measured for 
solutions in carbon tetrachloride of na^^hthalene, 
diphenyl and dibenzyl. I. C.FIOWLA : Vinogra- 
dow's Solution of Waring's Problem (11). R. 
Ananthakkishnan : The Raman Speetra of Some 
Organic Liquids under High Dispersion and 
Resolving Power . — .Benzene, Toluene, Phenol, 
Chlorobenzene, Pyridine a,nd Cyclohexane have 
been studied. The structure of the 992 cm" ^ line 
of benzene bas been discussed in detail. C. V. 
Raman and N. S. Nagendra Nath : The Diffrac- 
tion of Light by High Frequency Sound Waves. 
Part III. Doppler Effect and Coherence Pheno- 
mena. 

January 1936. SECTION B.— PraivASH 
Chandra Joshi : Contrihutio7i to the Life-History 
of Stellaria media L . — The megasporogenesis of 


the xdtTnt and the development of the pollen 
grain have been studied. Alberto Carlos Ger- 
MANO da Silva Correia : The Mussahnans of 
Oca. — The Goanese Mussalmans are a mixed 
ethnic group, issued of the race crossing between 
Arabs mostly and the Hindus inhabiting Malabar, 
Deccan and Konkan. Makund Behari Lal : 
A Review of the Genus Paramonostomum, Luhe : 
with Descriptioyis of two New Species and Remarks 
on the Geyiera. of the Suh-Family Notocoiylina. 
0. R. Harihara Iyer, R. Ratagopalan and V. 
Subrahmanyan : Esthnaiion of N itrogen by 
Fuyneless Digcstioyi. Part II. — Products of Oxida- 
tive Digestion of Orgayiic Nitrogen and the Procedure 
for their Inclusion in the Estimate of Total 
Nitrogen . — The conditions relating to oxidative 
digestion have been standardised and success- 
fully applied to ohe estimation of total nitrogen in 
soils. A. C. JosHi AND V. Ra.ma Rao : The 
Embryology of Gisekia Pharnaceoides Lhm . — A 
comparison of tlie eiiibryological features of 
Phytolaccaceee, AizoacecC and Gis.ckm reveals 
that the genus GiseJcia should be placed in Mollu- 
ginacea;, a sub-family of Aizoace;i'. S. C. Dixit : 
The Myxophycece of the Boynbay Presidency. lyidia. 
—L 

The National Academy of Sciences : 

Jayiuury 10, 1936. N. K. Saha: On the 
Keconstructioyi of the Mass-Defect Curve and the 
Stability of the Beryllium Isotope Be\. G. R. 
Toshniwal, B. T). Pant, E. R. Ba.tpai and 
B. K. Verma : study of Ionosphere at Allahabad. 
N, K. Chatter JEE : Studies in the Respiration of 
Mayigo Leaves. Shri Ranjan ; Studies m the 
Photochemical Actioyi in Plant Respiration. N. R. 
Dhar and E. V. Seshacharyulu : Nitrogen 
Fixation ayid Azotobacter Couyit on the AppUcatioti 
of Molasses to the Soil in the Field . — Quanti- 
tative experiments show that there is no correla- 
tion between the bacterial numbers and nitrogen 
added thus indicating that agencies other than 
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ay.otobact-er, such as simlii’lit and catalysts like 
iron and manganese? also contribute to the addi- 
tion of nitrogen. G. T. Kale ; Cjftophysiological 
Researches on the Relative Resistance of Wheats to 
Puccinia giumariim Rrih's and flevn. Satyendra 
Kay : 0‘n the Saha-Srivastava Derivaiions of 

Ragle i q h -Jean s La i r . 

February Isf. 198(>.— (1) P. 1.. Srivastava 
(Allahabad): On the Phragwen-Lindeloy Principle. 
(2) Krishna Lal Gupta (Allahabad): O?? ike 
Converye.yice and the SununabilHy of the Conjugate 
Series of the derived Fourier Series. 

i!- t- 

The Kill Memorial Piuze was awarded this 
year to Mr. Ilrislukesha Trivedi of the Physics 
Department, Allahabad University. It is awarded 
biennially on the l^est research work carried out 
in the Allahabad University both by students 
and teachers (excluding the senior ones), during 
])revious two years. The recipient of this year's 
l^rize is also the Assistant Kditor of the Proceedings 
of the National Academy of Sciences. India. 

Asiatic Society of Bengal : 

The 158rd Annual Meeting of tin? 
Asiatic So(dety Avas held on the 3rd hbbriiary, 
with Sir tjewis L. Fermoic Kt.. o.B.E., D.sc., f.r.s.. 
President of the Society, in Kie ehaii-. 

In referring to the demise of H. M. King 
George V, Sir l.ewis said, '‘Not only as loyal 
subjects we grieve at the passing of H. M. King 
George V, but as grateful beneficiaries of the 
system of government which lie personified.” 
He also rofeiTed to the death of Rudva.rd Kipling, 
Dr. P. T. Bruhl, Lt.-Col. H. \V. Acton and Dr. 
A. C. Woolner, 

India’s Coal Resources. 

In the course of his Pi’esidential address, 
Sir J^ewis dealt with the problem of the Depletion 
of India’s Coal Resources. From a study of the 
figures of average annual production and civerage 
pit’s mouth value per ton of coal for the years 
1808 to 1031, it will be seen that a rapid eximn- 
sion in the demand for Indian coal prevailed 
up to 1010 when the output reached 22. (> million 
tons. This expansion was not to continue, for 
the production of 1931 was only 22.1 million 
tons and “as the coal fields of India opened in 
1910 were able to cope with the existing require- 
ments as well as to develop for tlie future, the 
coalfields that liave been developed since this 
date, six in number, have caused a position of 
potential over-produccion.” “The methods of 
work in many of the coal mines in India have 
for many years been such as do not commend 
tliemselves to geologists and competent mining 
engineers. And the tales of lire, flood and 
subsidence from the .Jliaria coalfield in particular 
and the e\idence visible to all in the shaj^e of 
pillars of cloud by day and of fire by night show 
that the extraction of some (500 million tons of 
coal between 1898 and the end of 1 935 must have 
meant the depletion of available reserves to a 
vasrly larger extent.” Mr. Treharne Rees who 
.was engaged by the Government of India in 
1917 to report on the situation in the coalfields 
of Bengal and Bihar &; Orissa, directed attention 
to four problems, viz., method of extraction, 
generation of power at the collieries, coking, and 
handling and despatch of coal at the collieries, 
and found that considerable economy could be 
effected .under each head. He stressed on the 


need to improve tlic methods of extraction and 
advocated the extensive introduction of hydraulic 
stowing in the Jharia and Raniganj coalfields. 
The Cbal Cbmmitteo appointed by the 
Government of India also referred to the wasteful 
method prevalent and repoited in 1920 that no 
im prove fuont can be expectetl without. State 
control of the industry. 

The extent of the coal leserves of India of 
higher grade and therefore the seriousness of 
tlie admitted losso's in w’^orking vis-a-vis the 
available reserves w^ere not knowm at tliat tiuLC, 
nor wms the extent to vvhicli it would be possible 
by methods of waslung to improve the lower 
grade coals knowm. “These problems and the 
(lucstion of the reserves of sand available for 
stowing w'ere therefore entrusted to the Geolo- 
gical Sui-vey of India, for examinaLion.” A 
detailed survey was conducLod and the results 
are incorporated in the 5 Memoirs issued by the 
Geological Survey of India. Sir Lewis issued in 
.Inly 1935, a Bulletin on tlie Indian Coal Reserves 
‘”to educate public opinion in India on the seriou.s- 
ness of the situation prior to the introduction 
by Government of measures of conservation, 
wdiich, it is no secret, the (Joverninent of India 
has in preparation.” In the note on India’s 
coal reserves, it is pointed out that the 4,500 
million tons of c-oal of good quality 'wauld be 
exhausted in 100 years. It also draw’s attention 
to the more serious fact that the 1,700 million 
tons of coking- coal so essential to the existenci^ 
of the iron and steel industry will last on tlie 
average only 33 years from 1932, a.t the present 
rate of extraction, and with a recovery of 50 
per cent. ; but that such coal would last SO 
years, if, wdth sand-stowing, the extraction 
were improved to 80 per cent, dhie position is 
very serious and demands the adoption of practi- 
cable and suitable remedies. For various reasons 
it wdll be necessary to have a state control of 
the methods of work as recomuieiidccl by the 
(•oalfields Committee. The improved methods 
will incidentally entail the extensive introduction 
of some method of stowing the. voids, usually 
referred to as liydraulic stowing oi* sand-stowing. 
There should be a cluinge in the methods (»f 
grading coal, so that certificates a.i-e is.suo(l only 
for coal as actually expiortod. Thi.s will entail 
the sampling Rnd analysis of cargoes as Rhipjied. 

“Whilst recognising that the coal industry 
requires a higher price for coal in the interests 
not only of the industry, hut also of the Avelfare 
of India as a whole, my personal a.nxie(y has 
been tha.t this inci*eased price sliould not be 
obtained by the industry (‘xcept in leturn for 
the quid pro quo of imjiroved mcthod.s oE woi-k.” 

In conclusion. Sir Lewis referred to a schonio 
whicli the Government of India are understood 
to have, for enforcing the conservation of coal 
in India. “My plea to the coal industry is that 
when this scheme- is made public, they do not 
proceed to decry every part of the scheme that 
affects them personally, as was done in 1922, 
but that instead they WTdeome the scheme as 
being in the best interests of all in the long run 
and that they even invite the Government to 
take a more effective line, if they considp that 
Government’s piroposals are not far-jeacliing.” 

'At 4 4 

Office-hearers of the Society for 1936. — 

President:^. E. Sir John Anderson. 

Vice-Presidents: Sir David Ezra, Sir Upendra 
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Nath Bralimacliari, Bahadur, Lt.-Ool. R. 
Knowles, Sir B. L. Mitter. 

General Secreiary : Mr. , Johan vanManen, f.a.-s.b. 

Treasurer : Dr. S. L. Ilora. 

Philological Secretary : Mr. S. K. Chatterjee. 

Joint Philological Secretary : Shamsu’l ’Ulaina 
Mawlawi M. Hidayat Ilosain, Khan Bahadur. 

Natural History Secretaries : Biology : Dr. 
Baini Prashad : Physical Science : Dr. J. N. 
Mukherjee. 

A nthro-pological Secretary : Rai Bahadur 

Raniprasad Chanda. 

Medical Secretary : Lt.-( 'Ol. R. N. Cliopra. 

Library Secretary: Dr. A. M. Heron. 

Other Members of Council : Mr*. Percy Brown, 
Mr. C. (h Calder, Mr. N. Cl. Majumdar. 
Lt.-Col. N. Barwell, Mr. K. C. Mahindraand 
Mr. M. Mahfuzul Haq. 

The following awards were made. — 

IGllott Prize for Scientific liesearch : The prize for 
the year was awarded to Mr. Kalipada Biswas of 
Royal Botanic Gardens, Sibpore, for meritorious 
publications on the subject of Botany. The 
prize for lOdG will be for work in Mathematics 
regarding which a detailed announcement lias 
been published in the Calcutta Gazette and the 
Bihar and Orissa Gazette. 

The Barclay Memorial Medal : The medal is 
awarded to Dr. Birbal Sahni, Professor of 
Botany, Lucknow University, for his long- 
sustained and distinguished labours in the 
held of Botanical research. This medal is 
awarded biennially to any individual for 
conspicuously imx^ortant contributions to Medical 
or Biological science witli special reference to 
India. 

Joy Gobind Iaiic Memorial Medal: The 
Medal is aw^arded to Pi-ofessor Lew Bemenowitch 
Berg, Chief of the Bureau of Applied Tchtliyology 
cind Professor of Geograpliy, State IMversity, 
Leningrad, Russia. This medal is awarded every 
three yeai's for conspicuously important contri- 
butions to tlie knowledge of Zoology in Asia. 

Indian Physical Society : 

The Second Annual Meeting of the 
Indian Physical Society was held on the 6th 
January, 1036, in the room of the Section of 
Mathematics and Physics, Indian Science Congress, 
Indore, with Prof. A. C. Banerjee, M.A., i.E.s., in 
the chair. 

As a result of scrutiny of the ballot papers the 
Council for 1936 was constituted as follows: — 

President : Prof. M. N. Saha, D.sc., f.r.s., 
{A Uakabad). 

Vice-Presidents : (1) Principal B. M. Sen, m.a.. 
I.E.s. (Calcutta) ; (2) Prof. G. R. Paranjpe, 
M.sc., I.E.s. (Bombay). 

General Secretary : Prof. D. M. Bose, m.a., 
ph.D. (Calcutta). 

Treasurer : Prof. P. N. Ghose, m.a., pIi.d., 
Bc.D. (Calcutta). 

Members of the Council: (1) Prof. K. Prasad, 
M.A.. I.E.s. (Patna) ; (2) Prof. J. B. Seth, m.a., 
I.E.s. (Lahore) ; (3) Dr. S. K. Banerjee, D.sc. 
(Poona) ; (4) Prof. B. B. Ray, D.sc. (Calcutta) ; 

(5) Prof. N. R. Sen, pIi.d., d.sc. (Calcutta) ; 

(6) Prof. H. P. Waran, pIi.d., d.sc. (Madras). 

February 8, 1936. — At a special meeting held in 

the Chemistry Ijecture Theatre, University College 


of Science, Calcutta, the following papers wore 
read : — 

PiY^f. IM. N. Saha — Tlie Origin of Mass in 
Neuti'ons and Protons. H. K. Trivcdi — The 
Nature of Binding in SnCL. 

Indian Chemical Society : 

December 1935. Dines ('handra Sen : 
in the Camphor Series. Part II. — Synthesis of 
isonitrosofhiocamphor and its Application as an 
Indicator in Acidimetry and Alkalimetry. N. R. 
Dhar and S. K. Mukherji : Denitrification in 
Sunlight and Us Retardation. Part II. Sfsil 
Kumar Ray : Parachor and Ring Structure. Pari 
II. — The Spatial Configuration of Bridged-ring 
Compounds. Mahan Singh and Manohak 
Singh : Studies on Optical Activity and Chemical 
Constitution. Optically active Acids and Bases — 
Part II. N. R. Dhar and R. N. Mitha : Condition 
of Iodic Acid and lodates in Aqueous Solu- 
tion. VlSHWANATH ShARMA AND SlICHI 
Bushan Dutt : Metallic Titanium in Organic 
Synthesis. SusiL Kumar Ray : Parachor and. 
Chemical Constitution. Part IV. — The Structure 
of Aliphaiic Diazo-compounds. Kuverji Gosal 
Naik and Bansidhar Vithaldas Mehta : 
Mercury Acetamide as a Mercundi ng Agent. 
Part II. — Mercuration of Phenols. Dattatraya 
Balkrishna Lbiaye and Govind Ramachandra 
Kelkar : Action of Acetic Anhydride on 
'l-Aceiylresorcin. A Neio Method for the Synthesis 
of y-Resorcylic Add. Dukhaharan Chakravarti 
and Baldyanath Ghosh *. Synthesis of Couma- 
rins from Phenols and ^-Ketonic Esters. Part T". 
— Constitution of Chlororesorcin and Chlororesor- 
cylaldehyde. Kali Pad a Basu and vSaghinda 
Nath Sarnar : A Semi-micro Alethod of Deter- 
mining Total Nitrogen of Air-dry Soils. S. S. 
Bhatnagar, M. B. Nev(5I and Mohan Lal 
Khanna : loiiic SusceptibHity of Rubidium 
from its Different Salts in the Solid and in the Dis- 
solved State. P. G. Desai and A. M. Patel : 
Solubjlity of Benzoic and Salicylic Acids in Mix- 
tures of Organic Solvents. R. M. Halasyam : 
A Note on the Constitution of Formic Acid and 
Formates. 

Indian Botanical Society : 

The Annual ^Meeting of the Indian 
Botanical Society was held at Indore (C.P.) on 
January 6th. 1936. The following office-bearers 
were elected for the new year : — 

President: Dr. 8. R. Bose, m.a., d.sc.. f.l.s. 

Vice-Presidents : (1) Prof. P. Parija. m.a., i.E.s.; 
(2) Dr. K. Bagchee, D.sc., d.i.c. 

Business Alanagcr and Treasurer : Prof. M. O. 
Parthasaratliy Iyengar, m.a., pIi.d., f.l.s. 

Councillors .* (1) Dr. 8. P. Agharkar, m.a.. pIi.d.. 
f.l.s. ; (2) Dr. B. Sahni, m.a., d.sc., sc.d.. 
P.G.s. ; (3) Dr. J. H. Mitter. m.a.. ph.D., f.l.s. ; 
(4) Prof. R. H. Dastur, M.sc., f.l.s. ; (5) Mr. 
K. Biswas, m.a. ; (6) Dr. T. Ekambaram. 

M.A., Ph.D. ; (7) Dr. Y. Bharadwaja, M.sc.. 
ph.D., F.L.S. ; (8) Dr. P. Mahoswari, D.sc. ; 

(9) Dr. S. L. Ghose, M.sc., Ph.D., f.l.s. : 

(10) Mr. H. Cl. Champion, I.P.S. 

Member on the Editorial Board : Dr. II. Chau- 
dhari, M.sc., Ph.D., d.i.c. 

Honorary Secretary'. Dr. E. K. Janaki Animal. 
M.A., D.SC., Imperial Sugarcane Station. T.awley 
Road P,0, (via) Coimbatore, S. India. 
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University and Educational Intelligence. 


Allahabad University: 

Court. — The Court at its meeting held on 
4th December. 1935, re-elected Pandit Iqbal 
Narain Gurtu, M.A., ll.b., as Vice-Chancellor of 
the University for a further period of 3 years. 

Convocation.'— On the 5th December, 1935, 
a convocation of the University for conferring 
degrees and diplomas was held when His Ex- 
cellency Sir Harry Haig, Governor of the United 
Provinces and Chancellor of the University 
presided. His Highness the Ruler of Bliopal 
delivered the Convocation address. 

Degrees. — The degree of Doctor of Science was 
conferred on Messrs : (1) P. K. Sen Gupta, (2) 
D. N. Chahravarti, (3) G. Gopalarao, (4) N. N. 
G hatak . 

Stajf. — Mr. Dhirendra Vann a , Head of the 
Hindi Department and Mr. R. K. Saksena have 
returned from Europe after taking tlie degree 
of D.LiTT. and p.sc. respectively from the 
University of Paris. 

Special Lectures. — Prof. Noguchi, Poet-Laureate 
of Japan who was invited by the University 
delivered two lectures on “Some Aspects of the 
Arts and Literature of Japan.” 

Apx>oiniyneyits. — Mr. Hari Har Prasad Dube, 
B.A., has been appointed as Chief Instructor of 
Physical Ti’aining with effect from January, 1936. 

Annamalai University : 

Special Lectures. — Under the auspices of the 
University, the following gentlemen delivered 
courses of special lectures during January 1936, 
on the subjects noted against their names : — 

Mr. K. K. Subrahmaniaiu, Professor, Maha- 
rajah’s College, Vizianagaram ; three lectures 
on “The Ikshvakus of Andhra”. 

Prof. A. Gopala Menon, m.a., b.oo-U. (Lond.), 
Maharajah’s College, Trivandrum, three lec- 
tures on “Agricultural Indebtedness and 
Some Remedies.” 

Dr. B. 1 j. Manjunath, M.se., D.phil. (Oxon.), 
four lectures on “The Chemi.stry of Plant 
Products.” 

Prof. Yone Noguchi of Japan, three lectures 
on “Japanese Arts and Poetry”. 

Technology. — The Syndicate has appointed a 
Special Committee to investigate the possibilities 
of starting at an early date a department of 
Oil Teclinology in this University. A draft 
scheme involving a recurring cost of Rs. 16,070 
and a capital expenditure of Rs. 70,000 suggested 
by its Sub -Committee is under consideration. 

New Degrees. — It has been decided to institute 
a Ph.D. degree awardable on tlie basis of a thesis 
embodying the results of approved research 
work done for a prescribed period. Regulations 
o*overning the award of the degree are under 

consideration. 

Deputations.- -The following members of the 
Staff attended, as delegates of the University, 
the Conferences noted below : — 

Prof. Rao Sahib C. S. Srinivasachariar and 
Prof. K. Rama Pisharoti. — The All-India 
Oriental Conference at Mysore. 

Mahavidwan R. Raghava Ayyangar. — ^The 
First All-India Oriental Poets’ Conference, 
at Mysore, 


Prof. A- Narasinga Rao and Mr. B. Rama- 
murti. — The Mathematica.1 Conference at 
Delhi. 

Dr. .B. V. Narayanaswami Naidu and Mr. M. K. 
Muniswami. — The 19th All-India Economic 
Conference at Dacca. 

Dr. S. Rainachandra Kao. — The Annual Meet- 
ing of the Indian Academy of Sciences, 
Bombay. 

The Vice-Chancellor opened the 11th All-India 
Educational Conference at Nagpur. lie has 
been nominated to represent the C^niversity at 
the Quinquennial Congress of the Universities 
of the British Empire to be held at Cambridge 
in July, 1936. 

Mr. R. G. Grieve, .w.A., c.t.e., d.p.i. (Madras) 
(Retired), the representative of the University 
on the Universities Bureau, has also been ap- 
pointed a delegate for the Quinquennial Congre.ss. 

Aligarh University : 

Pro/. Max Born's Visit. — ProfessorM. Bom y^aid 
a visit to the Muslim University on tlie request 
of the authorities from the 5th to the 0th of 
January. During this time he gave a course 
of lectures on waveinechanics and a popular 
lecture and took part in many discussions and 
colloquia with the Aligarli Scientists concern- 
ing the problems now engaging their attention. 

Before he delivered the y)opular lecture, Pro- 
fes.sor Born was introduced by Dr. Zia-Urldin 
Ahmed, the Vice-Chancellor of the University, 
to the stall and students of the University. Dr. 
Zia-Uddin, in welcoming Prof. Born, paid a 
glowing tribute to the extraordinary merits of 
Prof. Born as a scientist of yirolific acti\dties. He 
mentioned particularly his contributions to tlie 
theory of relativity, the dynamic theory of 
crystals and to many problems of atomic and 
molecular physics. He emphasised the im- 
poi'tance of his work which paved the way for 
the discovery of quantum, mechanics, for wliicli 
his puynl Heisenberg, who worked the last step, 
was awmrded the Nobel Prize. Prof. Born, in 
expressing his thanks, recollected the jnany 
former associations with Dr. Zia-Uddin as Ids 
class-ma,te in Goettingen. He expressed Ids great 
satisfaction at the work, which is being carrietl 
on in the Physics Department, where liis old 
friend and pupil Prof. R. Samuel continues the 
tradition of Goettingen with his collaborators. 

In the course of his lecture, Prof. Born touched 
upon the relation between technical and pure 
science. He was convinced that teclmical and 
industrial progress can be achieved best by an 
efficient education in pure science. This opinion 
was based on the industrial development of 
Germany, which he had watched closely for 
many years and which was mainly due to the 
pure scientific research work of Univ^ersity pro- 
fessors in their small laboratories. 

During his course of lectures, Prof. Born dealt 
with the wave-mechanical theory of valency ; 
it was interesting to note that he preferred any 
development in which the basic ideas of Heitler 
and London’s original theory gained more promi- 
nence. He welcomed the results of many ex- 
perimental investigations, carried out in Aligarh 
wliich all lead to this view-point, 
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The visit of Professor Born and his inspiring- 
lectures and presence, have left a deep impression. 

Calcutta University : 

The following delegates have been appointed 
to represent the University on the next Quin- 
quennial Congress of the Universities of the Empire 
to be held at Cambridge : — 

Mr, 8yamaprasad Mookerjee, ivc.A., b.l., bab- 

AT-LAW, M.L.C. 

Mr. Bidhanchandra Roy, b.a., m.d., m.r.c.p., 
P.R.C.S., F.S.K.P. 

Prof. Sisirkumar Mitia, D.sc. 

Sir William Ewart Greaves, Kt., m.a., d.l. 

The following are some of the subjects sug- 
gested by the University for discussion at the 
above Congress : — 

State Control and Universities — particularly 
in relation to Grants. 

Careers for University Students. 

Interchange of Professors among Universities 
of the Empire. 

Universities and Secondary Education, parti- 
cularly in relation to training of teachers. 

Availability to Indian Universities of Scholar- 
ships and Fellowships awarded in the United 
Kingdom to Universities of the Empire. 

Student Health and Universities. 

Dacca University : 

At its meeting held on Saturday the Dacca 
University conferred the honorary degree of 
Doctor of Science on Sir J. C. Bose and Sir P. 0. 
Roy and the honorary degree of Doctor of Law 
on IT. E. Sir John Anderson, Governor of Bengal 
and Sir Abdur Raliirn, President of the Legis- 
lative Assembly. Honorary degrees of Doctor 
of Literature were conferred on Sir .ladunath 
Sircar, Poet Rabindranath Tagore, Mr. Sarat 
Chandra Chatterjee, the famous Bengali novelist, 
and Sir Muhammad Iqbal. 

Delhi University : 

Dr. Ruth Young, Principal, Lady Ilardinge 
Medical College, is appointed member, Council 
of Delhi University, vice Dr. C. D. IToulton, 
resigned. 


Mysore University : 

Personnel. — (1) Mr. P. N. Mowdawalla., 
M.A., B.sc., Mem.A.i.E.E., M.I.E. (Ind.), Principal, 
College of Engineering, who was on leave, was, 
on his return from leave, transferred as Chief 
Electrical Engineer in Mysore. 

Mr. D. Srinivasachar, m.a.. Professor of 
Sanskrit, Maharaja’s College, whose present term 
of service expires on the 81st March 1936, has 
been permitted to retire from the 1st April, 1936. 

Meeting of the Academic Council. — A 
meeting of tlie Acadeniic Council was held on 
10th January, 1936. 

Among the decisions arrived at the meeting, 
mention may be made of the following : — 

(1) That candidates successful in the M.A. and 

M.Sc. degree examinations should be 
classified in two classes. 

(2) That of the four members to be elected by 
the Academic Council to the Senate, one 
may be elected from each of the four 
Faculties (Arts, Science, Engineering and 
Medicine). 

Exmninaiions. — The results of the Pre- 
Medical and the First M.B.B.S. examinations 
held in December 1 935 were published during the 
month, as follows : 

Pre-Medi- First 
cal. M.B.B.8. 

Number Examined . . 2S 11 

Number Passed . . 20 S 

Percentage .. .. 71.1 72.7 

Extension Lectures. — The following ex- 
tension lectures were delivered : — 

{a) Sir Martin Forster, f.r.s., on “Chemistry 
in Modern Warfare” in English at Banga- 
lore and Mysore. 

{h) Mr. M. Hayach, b.e., b.s.e.e., on “Electri- 
city in the Service of Man” in English at 
Shimoga and Davangere. 

(c) Mr. A. R. Wadia, B.A., bar-at-law, on 
“(1) The State in Contemporary Political 
Philosophy ; (2) The Law of Karma in 

relation to the Individual and the Society,” 
in English at Hassan. 


Spun-Glass Wool. 


A new factory for twisting glass fibres into 
thread or yarn for textiles is being establish- 
ed in Corning, K.A". by the Corning Glass Works. 
After 1 1 years of research, the industrial possibi- 
lities of ‘Spun-Glass Wool’ have been realised, 
though glass wool was first developed in Germany 
{Christian Science Monitor, December 17, 1935). 
It is expected that the manufacture of glass 
awnings, tentage, bed-coverings, tapestry and 
eventually articles of clothing will become pos- 
sible in course of time. 

The new textile is extremely pliant. The 
molten glass is forced through tiny orifices under 
very high pressures. When hardened the fibres 
are so fine that nearly 90 of them are needed to 
form the equivalent of No. 60 thread. It can be 
spun into yarn and woven on standard textile 
looms and can withstand pressures up to 1,000,000 


pounds a square inch. In the chemical labora- 
tory it has been found excellent for insulation 
and filters. 

At the same time, a process is being developed 
by the Owens-Illinois Company in Newark, 
Ohio, which enables molten glass to be assembl- 
ed on a conveyor line in a fluffy mass, a downy 
substance that can be wound on spools and 
twisted into silk like thread and yarn on regular 
textile machines. A few experiments conducted 
on the new material, such as the knitting of a 
purse or pieces of embroidery work and the 
weaving of a glass rug about six feet long and 
three feet wide— which, curiously enough, cannot 
be easily distinguished from articles made of 
linen and other common fabrics— are all indica- 
tive of great industrial possibilities, though they 
are only novelties now. 
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Reviews. 


Vitamins in Theory and Practice. By Dr. 

Leslie Harris, se.D., b.sc. (Cambridge 

University Press, 1935.) Pp. 240. Price 

Ss. 6d. 

Dr. Leslie Harris lias produced a pleasantly 
readable book wherein he conducts us in the 
space of nine chapters through the vast but 
fascinating field of iS^utrition. He recounts 
the relevant facts concerning the nature and 
discovery of the various vitamins, and 
deficiency diseases caused solely by a lack 
or deficiency of one or more of the knoAvn 
vitamins are also dealt with, albeit briefly. 
The nine chapters form a continuous story ; 
the final chapter on “ Dietetics — ^What to 
eat ? ''is a fitting conclusion to an interest- 
ing story narrated in vivid and fairly non- 
technical language. 

To the advanced student of Nutrition, the 
book has not much to impart ; it is based 
on a series of four afternoon lectures at the 
Royal Institution. But the author's aim — 
to present a readable narrative of that 
truly romantic subject, the history of vitamin 
discovery and research — is amply fulfilled. 
The non-scientitlc reader will readih" derive 
from the book an insight into the trend 
of modern nutrition research and its impor- 
tant practical applications. The results of a 
great deal of experimental work are com- 
pactly described, and the reader is spared 
abstruse details of laboratory technique. 

The book is profusely illustrated with 
photographs, including a considerable number 
of full-page ones. Its get-up leaves very 
little to be desired and it is provided with 
a good index. 

S. R. 


Essentials of Physiological Chemistry. By 
Arthur K. Anderson, Ph.D. (John Wiley 
& Sons, Inc., New York ; Chapman & 
Hall, Ltd., London. 1935.) Pp. 257. 
Price 135. 

Granted that the notable advances in 
eheniistry in recent years have been in the 
border line between chemistry and other 
sciences such as physics, botany, physiology 
and medicine, a basic knowledge of pure 
inorganic and organic chemistry is surely 
essential for a study of physical, physiolo- 
gical or pharmaceutical chemistry. To 
attempt, therefore, an exposition of physio- 
logical chemistry for a student ''with a 
limited preparation in chemistry '' is fraught 
with danger and difficulty. A popular 


account, addressed solely to tlie layman, 
wmuld be understandable ; but the book 
under review essays a serious treatment of 
a very complex subject, presupposing, how- 
ever, ignorance on the part of the reader of 
all but the elements of physical and organic 
chemistry. To any one who has gone 
through an Honours school of chemistry, 
large portions of the book w'ould be a need- 
less duplication of matter found in the 
common text-books ; to the rest they 
would be more or less incomprehensible. 
The book itself is exceedingly Avell written 
and makes fascinating reading, but it sul’fers 
from the limitations of its own objective. 
One result is a certain lack of proportion ; 
thus much valuable space is occupied in 
explaining elementary organic cliemistry 
such as osazone formation, the optical 
activity of tartaric and lactic acids, 
methods for the estimation of the reduc- 
ing sugars (with the exclusion of the 
Lane-Eynon method), the structure of 
glycerol and the hydrogenation of oils, 
while a very unsatisfying account is given 
of the hormones and the vitamins. The 
sterols get less than a page ; the synthesis 
of thyroxin finds only a passing reference ; 
the syntheses of ascorbic acid are not even 
mentioned. In view of the work of Mark, 
Meyer and Ilaw^orth on the structure of 
cellulose, the inadequacy of the latter being 
summarised in the single sentence " Irvine 
believes that the fundamental unit in cellu- 
lose is a glucose trisaccliaride " is apparent. 
The action of alkali on cellulose does not 
produce a *' a hydro cellulose which is fami- 
liar in the form of mercerised cotton". If 
essential oils are relevant to an introductory 
course in physiological chemistry, there is 
little hope of imparting any kind of know- 
ledge of the field in eighteen lines ; iuei- 
dentally it is not easy to see the point in 
the chemical classification' of essentia] oils 
into ■' esters, aldehydes, ethers and ter- 
penes". 

One aspect of the hook has perhaps been 
needlessly stressed and it is necessary to reite- 
rate its general excellence. The material is 
of engrossing interest ; a comprehensive and 
very readable survey has been made of a 
subject of the utmost complexit^n The pre- 
sentation is lucid and as an introduction 
to physiological chemistry the book is a valu- 
able addition to the chemist’s library. 

K Y. 
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The Systematic Identification of Organic 
Compounds — A Laboratory Manual. By 
E. L, Sliriner and E. C. Fusoii. (John 
Wiley & Sons, Inc., hTew York ; Chapman 
& Hall, Ltd., London, 1935.) Pp. ix+1935. 
llsh. 

Considering the paucity of good manuals 
for the use of students, the present work 
of Professors Sliriner and Fuson, is most 
welcome, particularly as it is the outcome 
of the authors' long and evolved experience 
in training students of organic chemistry 
in the University of Illinois. The methods 
portrayed, therefore, possess the merit of 
having been tested and tried, and should 
appeal at once to the student preparing for 
a University examination and to the re- 
search worker. 

The book is divided into nine chapters. 
After an introductory chapter, the student 
is introduced to solubility tests, by means 
of which a given compound is brought into 
one of nine groups based on their solubility 
behaviours in various liquids. A few funda- 
mental aspects of solubility are discussed, 
such for instance as the influence of branched 
chain on solubility, the relation of molecular 
weight to solubility, an understanding of 
wjiich will provide some clue as to the 
nature of the substance. It should be 
remembered that qualitative analysis de- 
mands a critical insight into the operations 
employed and the analyst has to work not 
only with open eyes but also with an open 
mind. From this point of view, the treat- 
ment of the subject will commend itself to 
the students. The use of classification re- 
agents is described in the 3rd chapter and 
it is emphasised that the reagents are not 
always specific to single functional groups, 
but possess limitations. Sucli limitations 
are further discussed. The chapter on the 
preparation of derivatives comprising nearly 
half the volume is a very instructive one 
with useful notes and copious tables giving 
physical constants of important derivatives 
of a large number of the more common 
organic compounds. An additional feature 
is the citation of a few select references to 
original literature which will prove in- 
valuable. 

The book is a very useful addition to the 
existing literature and will be w^elcomed 
by students preparing for University exami- 
nations. It may, how^ever, be remarked that 
important applications of organic chemistry 


are to be found in the fields of biology and 
medicine, and more elaborate treatment of 
naturally occurring organic compounds pos- 
sessing physiological interest, would have been 
desired ; this is particularly so, because not a 
few students undergoing preliminary instruc- 
tion in organic chemistry, later take up the 
study of biochemistry and medicine, and 
such a chapter w^ould have formed a useful 
addition. 


Bacteria in Relation to the Milk Supply. 

By C. H. Chamers. (Edward Arnold 8z Co., 

London, 1935.) Pp. 192. Price 6 sh. 

The book is divided into two parts. The 
First Part treats of the bacteriological control 
of milk and is divided into five chapters. 
The routine examination of milk, the routine 
examination of water, the causes of taints 
and abnormal conditions in milk, the iso- 
lation and identification of organisms from 
milk and control of the dairy plant are dealt 
with in this Part. The Second Part in eight 
chapters deals with laboratory regulations, 
cleaning and sterilization of apparatus, pre- 
paration of media, isolation and purification 
of organisms, inoculation, incubation and 
identification of bacteria. 

In the appendices the author has given 
the important media, composition of stains 
and chemical reagents for carrying out the 
work described in the two Parts. A copy 
of the standard bacteriological tests for 
graded milk (Memo 139 Food Ministry of 
Health) is also given. One short chapter is 
devoted to the description and use of the 
microscope. 

As the author has more or less completely 
dealt with all the phases of bacteriology in 
relation to milk supply in the short space 
available, this small book will he indispensable 
to dairy students in general and workers in 
dairy bacteriology in particular. It is inter- 
esting to observe that the author has not 
left the minute details for reference to other 
higher works on the subject. Examples of 
these are : — ‘‘ Counting of bacteria on milk 
smears “ Calculation of magnification 
on the microscope ", ^‘Measurement of bac- 
teria", ‘'Gram, flagella and capsule staining" 
and “Filtration Nature and causes of ab- 
normal conditions of milk, such as bitter- 
ness, oiliness, sliminess, fishiness, caramel, 
phenol and alcohol flavours have also been 
properly dealt w'ith in this hook. Methods 
have been indicated for testing addition of 
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colouring’ matter and preservatives to milk. 
Under the identification of bacteria, diiferent 
forms of bacteria have been illustrated. 
Methods for . detection of indol, phenol, 
acetyl-methyl carbinol. etc., have been given 
in detail. 

Detailed descriptions of some of the 
anobic spore-bearing rods, the acid producers, 
the peptonising organisms and pathogenic 
organisms occurring in milk are very useful 
additions. 

Although the author has only attempted 
to present a guide for the routine (examina- 
tion of milk and for the laborator^^ methods 
of bacteriological control of milk, the book 
will be found useful so far as the supply 
of milk is concerned to dairy students, and 
as such, it will relieve the teacher of select- 
ing the subject-matter for detailed treatment. 

i\s the author has observed ‘'No publica- 
tion of this kind can pretend to much 
originality ", so it would have been very 
useful to both teachers and students if the 
author had cited some references at the 
end of each chapter. It is hoped that the 
author would rectify this omission in the 
second edition. 

N. V. J. 


A Text-Book on Forest Management. By 

M. E. K. Jerram, m.c. (Chapman and Hall, 

Ltd., London, 1935.) Pp. x4-156. Price 

10s. M. 

An American authority defines a Forest 
as a ” Community of living beings of which 
the most important member is the tree.'’ 
The management of so heterogeneous a 
community raises difficult problems which 
are rendered all the more complex by factors 
which are extraneous to Forestry proper, 
hut, which, nevertheless, must he taken into 
account by foresters. (For example, the 
financial policy of a Government has an 
obvious bearing on the management of 
State forests.) Further, some of these 
complexities are peculiar to individual 
forests. Very rarely indeed can the general 
principles of Forest Management he applied 
to a given Forest without any modification. 
A text-book on the subject can, therefore, 
ra.erely expound the first principles, enu- 
merate ana perhaps compaixe well-known 
methods of Forest Management. It is the 
merit of Mr. Jerram’s volume that within 
the compass of some 160 pages, he has 
succeeded in introducing his reader to 
all the more important problems involved, 
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to explain the elementary principles on 
which their solutions are based, and to 
provide a framework on which a further 
knowledge may he built up by lectures, 
reading and study of practice in the forest 
itself (p. V.) 

Part I of the book deals with Forest 
Mensuration. The first principles of measur- 
ing stock, growth, increment and yield are 
clearly explained. It is noteworthy that 
the author derives his formulje without the 
aid of Calculus and his graphical methods 
give deductions which although correct 
as a first approximation have the merit of 
simplicity. Part TI discusses the Prepa- 
ration and control of a working plan‘’. It 
is to be feared that in Mr. Jerram's exposi- 
tion, the control of a Avorking Plan has not 
received the same attention as its preiiara- 
tion. Th(' most elaborate working Plan is 
rendered futile, if not properly controlled. 
And if it be true that in actual practice the 
control of a Plan — unlike its preparation — 
does not receive the care it deserves, it is 
all the more necessary that a text-book 
should emphasise the dangers attendant on 
such lapses. Part III of the book is devoted 
to Forest Valuation and Finance. A simi- 
mar^’- of the problems dealt with under 
Forest Finance is masterly in its lucidity 
and conciseness. It is clearly shown how 

there is no such thing as a safe long-term 
investment outside Forestry. " (p. 102.) 

At the beginning of some chapters arc 
given the names of books recommended for 
consultation. At the end of tlu^ volume, 
there are three appendices ; the first gives 
a Vocabulary of terms used in Forest 
Management, the second, a Table of the 
future values of 1 1 in N years (c F% 
compound interest, while the third appendix 
gnms an extract from a Government of India 
Eesohition on Forest Policy. The book is 
provided with an Index. 

Under “ Contents," Part III of the hook 
receives the caption “ Forest Finance " (p. ix) 
while in the body of the book (p>. 101) the 
same part is headed ‘‘Forest Valuation and 
Finance". On page 26, in the derivation 
of the formula for G. S. (Fig. 9), the letters 
A, B, 0, T) are first used to represent 
rectangles, and later, the same letters stand 
for the altitudes of the triangles jah^ hac^ etc. 
This is confusing. To refer to foimute by 
dates as ‘‘ 1883 formulae " (p. 60) is not very 
elegant- The abbreviation G. S’, has been 
used for the first time on page 3 without 
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indicating what it stands tor. Since the 
abbreviations employed are many and not 
always obvious, it would be lielpful if an 
alphabetical list of these with their equiva- 
lents is appended to the volume. In the 
example worked on page 62, in column /, 
the total of 4443 e.ft. is a misprint for the 
correct figure 4445 c.ft. 

This very readable volume forms an 
admirable introduction to the more exhaus- 
tive treatises on the subject. 

Emmennar. 


More Simple Science, Earth and Man. By 
E. iN. Da C. Andrade, D.se., Ph.D., I’.R.s., 
and Julian Pluxley, M.A., B.sc. (Basil 
Blackwell, Oxford, 1935.) Pp. x -|- 352. 
Price net. 

This is undoubtedly the best book on 
elementary science in the English language 
for school children, amd also for those whose 
education has not included scientific training. 
The existing practice of teaching science in 
the secondary schools in water-tight compart- 
ments is exposed to the criticism that the 
pupils get a mass of unrelated facts and 
obtain no coherent idea of the knowledge 
.placed before them and are generally ignorant 
of the application of such knowledge to the 
practical problems of life. This grave re- 
proach to the scientific education in our 
schools, the book under revieiv removes. 
It should be welcomed by all the educational 
authorities and it should replace the books 
on physics, chemistry, human physiology 
and hygiene which are individually prescribed 
at the present moment. 

The present volume, which is a continua- 
tion of the earlier work 'Simple Science' by 
the same authors, is intended to form part 
of a series of four books adapted for use in 
all schools. There is one difference between 
formal text-books on elementary science 
and those written by Andrade and Huxley. 
The former are written and taught in the 
hope that the young pupils would become 
specialists in some branch of science. But 
the latter attempt to give the young men a 
wider view of the scope and applications of 
science, and this makes all the difference 
between true education and pseudo-educa- 
tion. 

It is superfluous to deal with the chapters 
individually for comment and when we read 
them our satisfaction was how some of the 
difficult topics could be rendered so easily 
understood by every school child who is 


reasonably intelligent, and how they could 
be expressed in such simple language. 
Science is generally understood by the 
common people as something abstruse and 
solemn, fit for the absent-minded professor 
and the precocious students. Here is a 
book which without sacrificing precision 
and accuracy deals with the stern realities 
and the facts of knowledge in a language 
understood by all. 

The last three chapters dealing with 
'The Improvement of Living Things', ' The 
History of Science', and 'Science and General 
Ideas' present the history and philosophy 
of science in a manner at once simple 
and fascinating. The book is profusely 
illustrated. 


Modern Science. Book II. Chemistry. By 

G. W. Manfield, b.sic. (Lond.). (Messrs. 

Macmillan Co., London, 1935.) Pp. 156. 

Price 2s. 3d. 

This fine little book is the second in the 
series of books on modern science, designed 
by the publishers. This book deals in a 
simple manner, with a few substances and 
their reactions having every-dCcV interest. 
No reference to the theories on whicli 
the science is built is made and symbols and 
formula* are not made use of in the course 
of the discussion. 

The book is divided into twelve chapters, 
each chapter dealing with, in order, air, 
oxygen, water and hrffirogen, water and 
other liquids, coal, coal gas and petroleum, 
iron and steel, more useful metals, acids and 
their uses, alkalies and soap industry, salts 
and their uses, chemistry in the garden, 
and the foods we eat. It will be seen that 
the subjects dealt with are of every-day 
interest, a knowledge of which is the barest 
essential in the modern days. Not only 
can the lay reader use this book, with great 
advantages for enriching his general 
knowledge, but the young student, just 
introduced to chemistry in the secondary 
schools, will find in this book matter that 
will prove profitable to him. 

The subject-matter in the book is dealt 
with in a simjjle language and in conversa- 
tional style, so that tlie young pupil wih feel 
quite at home with the reading of this little 
book. At the end of each chapter a sum- 
mary is provided. The diagrams are copious 
and neat. 

A list of useful books of reference, an 
exhaustive set of questions, based on the 
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subject-matter in tlie book, and an index 
make the book particularly attractive. 


Europe. By Samuel van Valkenburg and 

Ellsworth Huntington. (John Wiley & 

Sons, New York ; Chapman ilx Hall, Ltd., 

London, 1935.) Pp. x-f651. Price 235. 6d. 

At the present da 3 ^, the world civilisation 
is European. The nations of the Americas 
and Australia claim alike to be descended 
from an European stock in blood and culture. 
The oriental countries are rapidh^ European- 
ising themselves. This well-nigh universal 
admiration for Europe provides the strongest 
evidence that Europe is still the most 
dominant continent. In order to under- 
stand how great this dominance is, it is not 
sufficient to confine ourselves to a stud^^ of 
the contrast that exists between Europe and 
other continents, but a thorough knowledge 
of the appearance of the various parts and 
the economic and cultural status of the 
individual countries is a pre-requisite. 
Hence the plan of the present volume has 
been to devote two-lifths of it to a discussion 
of Europe as a whole, laying special stress 
on the systematic way in which the conti- 
nent is divided into zones of culture, which 
are coincident with geographic environ- 
ment. 

The book, wdiich is the fruit of personal 
observation and study, presents the com- 
bined view-point and methods of an European 
and American geographer. The impress of 
wide travel in Europe and other continents 
on the part of the authors is manifest in the 
text. The geographic story of Europe can 
be narrated in several ways, each having 
its advantages and drawbacks. The authors 
have viewed the continent as a w'hole in 
its j)hysical, economic and human phases. 
The physical aspects comprise a review of 
the loekion, magnitude, climate, relief in 
reference to geological origin, the soil and 
natural vegetation. The discussion of vege- 
tation logically leads to the economic and 
human aspects of geographic study, and 
specially to problems of land utilisation and 
the primary industries of agriculture, forestry 
and fishing. The next physical aspect is 
the sources of minerals and power, and 
these naturall^^ introduce chapters on the 
development of industries and the evolution 
of transportation and trade. Next the 
human stock of Europe, wdiich has done 
so much to mould the modern Europe is 
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depicted in terms of ethnographic history 
and political divisions. 

The book naturally divides itself into two 
sets of chapters, those designed to portray 
a comprehensive description of the climate, 
the appearance and natural regions of the 
W'hole continent, and others which give a 
detailed account of the regional and political 
geography of the European countries. The 
section of the book dealing with the climate 
and relief lays a foundation w'hereby the 
succeeding chapters on soil, vegetation, 
commerce and population build up a picture 
of the continent as a whole, and is very 
helpful in preparing the way for the treat- 
ment of the individual countries. 

The regional geography of any part ot‘ 
the world must needs follow the continental 
lines, but the unique feature of this section 
of the book is that the authors have succeeded 
in presenting a broader view' in the under- 
standing of current problems. To the world 
at large the geography of Europe connotes 
in a large measure, the geography of coun- 
tries like the United Kingdom, France, 
Germany, the V, S. S. E. and Italy. The 
fates of the smaller countries are in fact 
determined by the stability of the major 
ones, as the emergence, into being of the 
Little Entente and the Balkan Entente has 
amply proved. 

That Great Britain has for several cen- 
turies occupied a position of outstanding 
influence in world affairs is universally 
accepted, although the factors that have 
contributed to this pre-eminence are debated. 
The insularity’ and the location in respect 
of Europe have above all tended to elevate 
England to its unique place. 

The maritime climate of the British Isles 
have also played their part in giving Eng- 
land an almost unrivalled place in tlie held 
of industry and commerce. Tlu^ Nether- 
lands and Belgium are another (‘xaniple of 
how/ human efficiency in con junction witli 
a salubrious climate has raised a great nation 
into industrial and political importance. 
One of the most distinctive features of 
French geography is the paramount im- 
portance of Paris. The ideal situation of 
the city and the location in it of nearly all 
French cultural and political activities, 
make it a veritable barometer of French 
prosperity. A counterpart to this French 
situation is to be found in the all-important 
Po basin in Italyu Although the Italian 
Peninsula is centrally situated in respect 
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of the Mediterranean, the most important 
factor in the rise of modern Italy is still the 
Po basin, which is not only due to its eco- 
nomic value but also to the quality of its 
people as well. Even a cursory glance 
at a map of Europe shows that central 
Europe is a region of transition. Nordic 
Scandinavia, Marine Western Europe, the 
Mediterranean Southern Europe and the 
topographically uniform Eastern Europe 
have effectively hemmed in this zone. The 
transitional cliaracter of this section of 
Europe is evident both in its climate and 
vegetation and also in the nature of its 
industries and the political and social 
institutions of its people. The Swiss with 
their ethnographic diversity have evolved 
political unity and have established a truly 
federal republic. The economic regenera- 
tion of Germany since 1870 is one of the 
most phenomenal of modern times. Here 
is proof that national progress rests as 
much on human effort as on such physical 
factors like relief, soil, climate and mineral 
resources. The modern development of 
Germany unlike that of many other coun- 
tries is a haxDpy blend of industrial, agri- 
cultural, commercial and x)olitical recovery. 
During the World War the German Econo- 
mic System underwent a drastic change 
owing to the pressure of the blockade, and 
the transition from Empire to Eepublic 
only increased the difficulties. But Germany 
lias again astonished the world by her adjust- 
ment to the altered circumstances. Crop 
production and livestock have already 
reached the pre-War figures. The Germans 
themselves are not satisfied wuth these 
acliievements. The Treaty of Versailles 
which is more than obnoxious to the German 
mind, made Germany look forward to a 
leader who wmuld wipe out the disgrace of 
defeat, but the democratic parties lacked 
leaders. The policy of compromising with 
the former enemies to x^^’ocure better inter- 
national understanding and enduring peace 
was repugnant to the popular mind. This 
discontent was intensifiea by the general 
depression and tlie burden of taxes, and so 
the Nazi regime under Hitler is a logical 
development of the countries which have 
suffered most from the defeat of the 
Central Powers. Austria is most unhappy. 
The old Austro-Hungarian Empire w^as a 
much better structure economically than 
either the present Austria or Hungary. 
The combination of the moderately indus- 


trial Austria wdth the essentially agrarian 
Hungary was a decided asset — united they 
prospered, divided they declined. Besides 
these disadvantages Austria is faced wdth 
the Anschlus problem, and has the unenvi- 
able task of preserving her integrity from 
the German or Italian advance. 

The resurrection and the separation of 
Poland from the dismemberment of Eussia 
is one of the many remarkable results of 
the World War. This is not merely because 
the recreation of a new state with a popu- 
lation of nearly 30 millions is an unusual 
achievement, but because it gave new proof 
that a strong sense of nationality could not 
easily be stifled and w'ould revive w’henever 
the time is opportune for its assertion. 
The problem of the Polish Corridor wdiieh 
gives Poland the right to use the Port of 
Danzig and access to the Baltic is one of 
the most vexed problems of Central Europe 
wEich is unfortunately eomxdieated by 
ethnographical and economic consideration. 
Among all the countries of Europe there is 
none w^here the influence of geographic 
environment upon human occupation, tem- 
perament and political and social develop- 
ment is more conspicuous than in Russia. 
The splendid isolation of Russia has contri- 
buted not a little to the stability of the 
t8oviet system. Communism is a novel 
experiment wdiich wmuld have come to 
nothing like the French Revolution but for 
the advantage it secured in the geographic 
location of the country. As yet, how'- 
ever, there is little indication that on their 
owm initiative the Russians can mould a 
system which wull so far overcome their 
physical handicap as to place them on a level 
wdth the countries around the North Sea. 
In fact the trend of history suggests that in 
the long run the North Sea countries may 
take the good and reject the bad of the 
Russian experiment, thus profiting more 
than Russia herself. 

It is an acceiMed fact that Europe has 
greatly benefited by a singular combination 
of climate, location, mineral wealth and the 
distribution of land and w’ater. The effect 
of these has been magnified by a post-glacial 
amelioration of climate rendering vast ice- 
bound areas fit for human habitation. On 
account of this the highly favoured north- 
western part of Europe has in recent times 
received groups of people w'ho have by a 
selective process of migration eliminated 
the less efficient. Thus, Europe achieved 
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dominance though it is far from uniform. 
But one of the most important and least 
understood facts about Europe’s non-uni- 
formity is its great and systematic varia- 
tion not only from north to south but also 
from east to west. Another important 
question is whether Europe with all its 
advantages will still hold its own in the face 
of rivalry from newer parts of the World f 
The future alone can determine, whether 
the diversity within the continent will 
increase as it seems to have done in the 
past or the late M. Briand’s dream of an 
United States of Europe will come true. 

The book is a notable contribution to the 
already extensive literature on Geography, 
and is distinguished at once by wide scholar- 
ship and vivid presentation. Of the nume- 
rous geographical books on Europe, this is 
entitled to be ranked as one of the best, 
which students and research scholars can 
study with prolit. 

0. N. R. R. 

The Mysore Tribes and Castes, Vol. I. By 
Diwan Bahadur L. K. Anantha Krishna 
Iyer. (Published under the auspices of 
the Mysore University, 1985.) Pp. Ixxii -f 
502. Price Rs. 15 or 24 ,s7/. 

The present volume is intended to be a 
general prefatory survey of the detailed 
descriptions of the customs and manners of 
the Tribes and Castes of Mysore wRich have 
been published in Vols. II-IY. These sump- 
tuous volumes wRich are the fruits of inde- 
fatigable labour and patient field investiga- 
tion form an indispensable work of reference 
to all research workers and students of 
Indology, providing at the same time a great 
mass of anthropological matter for the 
general reading public. Diwan Bahadur 
L. K. Anantha Krishna Iyer is the most 
senior Indian anthropologist whose publica- 
tions have earned for him international 
reputation, and his works are characterised 
by sobriety of judgment and dispassionate 
and scholarly exposition. We congratulate 
the author and the University of Mysore on 
the successful completion of a great w’ork. 

The book is accompanied by twm illuminat- 
ing introductions by Dr. R. R. Marrat, 
Rector, Exeter College, Oxford, and the 
late Professor Sylvian Levi, the eminent 
Indologist of the Paris University. The 
prefatory note by the author explains the 
circumstances under which the work of 
writing these volumes was entrusted to 
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him by the Government of His Highness 
the Maharaja of Mysore. Mr. E. J. Richards, 
w^ho Avas for a long time Collector of the 
Civil a,nd Military Station of Bangalore and 
one of the founders of the Mythic Society, 
has added a chapter on the Cidtural Geo- 
graphy of Mysore. There are in all sixteen 
chapters, to w^hich an appendix on Criminal 
Tribes is added. Several admirable photo- 
graphic reproductions illustrate the volume. 

'“The present Avork may, in my opinion, be 
regarded as a model of such sociological 
research as an Indian student can undertake 
for the lasting benefit and renown of India.” 
This verdict of Dr. Marrat will be generally 
endorsed by anthropologists into Avhose 
hands this volume might fall. The book 
confines itself strictly to the level of descrip- 
tion of the characteristic habits and manners 
of the several tribes or social units comprising 
the entire population of the Mysore State, 
and the great merit of the book is tliat equal 
justice is made to each section of the com- 
munity so as to provide a clear and compre- 
hensive view' of its social stratigraphy. 
Reading the four volumes together, perhaps 
the reader may not escape^ tlu^ feeling that 
there is repetition of a catalogue of dis- 
connected facts, but it must b(‘ remembered 
that the Castes form separate pieces of a 
hierarchical puzzle, and the treatment of 
each piece independently, adopted by the 
author, is in the existing state of public 
affairs a wise one. The prime object of 
the author is not to overlook anything, how- 
ever superffcial and unimportant it might at 
first sight appear, but to subject them to a 
critical analysis by detailed d(\scription of 
the customs of each social group. This 
parallel study affords at the same time a 
cross-section view of tlie general commo]! 
pjractices. Under the stress of foreign in- 
fluence the old Indian customs are fast 
disax)p)earing, and the author' lias done a 
great service by placing on record a true and 
faithful picture of the social faiths and 
practices of his countrymen, Avhich Avould 
otherAvise be lost to posterity. 

The books must have an enduring value, 
and their author is worthy of great honour. 
There may be a few details in A^diich we 
may not agree with the interpretation or 
view-point of the author, but judged on the 
whole, the four volumes constitute a signi- 
ficant and memorable contribu.tion to anthro- 
p)ological science. 
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Mammals of Ceylon. By W. W. A. Phillips, 
F.z.s., M.B.o.F, (Duncan & Co., Ltd., 
London, 1935.) Pp. xxvii P 373. Plates 
I-XXXVITT. Figs. 55. One map. Price 
Rs. 10 or 155. 

The latest addition to the Mammalian 
fauna of the Indian region is in the form 
of a comprehensive account of the Mammals 
of Ceylon by W. W. A. Phillips. The 
author whose acquaintance with the fauna 
of the island is due to his stay there for 
a number of years has brought out what is 
probably the first collected account of the 
distribution, characters and habits of the 
mammals of the island. Much of his 
knoAvledge is first-hand and there is 
very little previous literature to rely upon. 
In his chapter on the distribution of 
mammals on the island, the author dis- 
cusses the geological evidence for the connec- 
tion of Ceylon with the mainland, and 
basing his views mainly on those of 
Wayland, concludes that the recent geo- 
logical history of Ceylon includes two sub- 
sidences and upheavals resulting in a double 
migration of man and animals from India. 
But for this the fauna of Ceylon would have 
been far more interesting than what it is 
to-day. The Primates are represented by 
three genera, Macaca, Fitheeus and Loris. 
The last named is evidently the most 
interesting. It occurs in India also and the 
author basing his opinions on the work of 
Osman Hill, recognises three distinct races 
of the single species, Loris tardigradns, 
Loris t. tardigradus^ Loris t. nordicus. The 
difi’erences between these races seem to 
rest mostly on colour and size. Nobody 
who has any experience of these animals 
in the field and in captivity would fail to be 
struck with the great variations in colour 
and size of these forms. The terminology 
of the species is very confusing and the 
reviewer who has had opportunities of 
examining Dr. Hiirs specimens in the 
Colombo Museum thinks there is really no 
justification for creating these different races. 
The climatic conditions in the difierent 
regions of the island are so varied that they 
must profoundly affect, temporarily at any 
rate, the colour and size of these forms. In 
India, a single species, Loris lydekkerianus^ 
is recognised, which is probably synonymous 
with L. tardigradns of Ceylon. 

The insectivore fauna of the island, 
represented by ten species belonging to four 
genera are interesting in that eight of these 


species are peculiar to the island. All the 
forms belong to the Crocidurinae., the 
Soriscin^ being unrepresented in the island. 
Nearly ninety x)ages of the volume are 
devoted to a consideration of the Chiroptera 
of which there are a large number of species, 
many of them also represented in India. 
The carnivore fauna of the island is neces- 
sarily poor and Ceylon therefore is not the 
sportsman’s paradise that India is. Of the 
Felidae the only animal that offers any 
interest to the Shikari is the Indian Leopard, 
Fanihera pardtis, which is widely distributed 
in the dense jungles of the island. The 
habits of this form are not difierent from 
those of its Indian congener, except that, on 
account of the relative scarcity of its 
natural food in the Ceylon jungles, 
the animal has resorted to feeding on 
practically every denizen of the forest, 
with the possible exception of the elephant 
and the bnfialo. Bears are common but the 
only species represented is the sloth bear, 
Melnrsus ursimis. A large number of species 
of rats and mice, animals which are probably 
the most intimately connected with man, 
are found on the island. An elephant, 
l)eeuliar to Ceylon and slightly larger than 
the Indian form has been called Eleplias 
maximus zeylanieus. Of the otlier mam- 
mals the Indian Pangolin, Manis crassi- 
caudaia is the most important. It is the 
only edentate in Ceylon and fairly common, 
though very infrequently encountered, on 
account of its living in burrows made in 
inaccessible regions. It lives on ants mainly 
but in cax)tivity does not mind a varied diet. 

The book, which is mainly useful to the 
layman, is therefore full of information to 
the collecting naturalist. A variety of in- 
formation such as measurements of typical 
adults, distribution, sexual differences, colour, 
food, breeding behaviour and general habits 
is given and a complete index of the common 
English, Tamil, Singhalese and scientific 
names of the animals is appended. The 
illustrations which are excellent, include a 
number of x)hotographs, many of which w'cre 
taken in their natural environment. 

B. R. vS. 


Electrolytic Oxidation and Reduction. By 

S. Glasstone, n.sc., pIi.d., f.i.c., and A. 
Hickling, m.sc., Ph.D. (Chapman & Hall, 
Ltd., London, 1935.) Pp. -120. Price 
25/-. 
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The ninth volume of Dr. Howard Tripp’s 
Monographs on Applied Chemistry maintains 
the standard of the earlier parts of the series. 
Mter a brief introduction on electrolysis 
one gets to business with a chapter on 
reversible electrode potentials. A moderately 
advanced knowledge of physics and chemis- 
try is rightly assumed, since the whole series 
is intended for the trained chemist who 
desires to specialise. Beginning with the 
measurement of electrode potential and the 
vario-Ss available methods and standards, 
polarisation and overvoltage are next consi- 
dered ; the theories of overvoltage are 
briefly but adequately described. Diffusion 
phenomena, w'hose significance in electro- 
lytic reactions is insufficiently realised, are 
discussed in detail. The wide theoretical 
basis thus provided is followed up by indi- 
vidual oxidation and reduction processes, 
the reversible reactions of inorganic 
chemistry, irreversible organic reductions, 
irreversible inorganic reductions, the poly- 
merisation of anions, the oxidation of fatty 
acids and their salts, irreversible organic and 
inorganic oxidations and anodic substitution 


being taken in order. The whole book is 
characterised by the soundness of the theo- 
retical treatment and the wealth of detail. 
Each chapter is followed by an extensive 
bibliography. As an authoritative exposition 
of a branch of applied chemistry which is 
growing daily in technical importance and 
as a work of reference the book is invaluable ; 
the technologist, however, would be inclined 
to regard the compilation of a somewhat per- 
plexing array of electrochemical oxidations 
and reductions and the citation of literature 
as uncritical. Thus one obtains a very 
full account of the electrolytic reduction of 
nitrobenzene, but no indication is given of 
its practical futility so far as the manufacture 
of aniline is concerned. While, therefore, 
the authors’ claim that few data of any 
importance have been omitted is wholly 
justified, the technical chemist who turns to 
the book for practical guidance in the explo- 
ration of the commercial possibilities of a 
given electrolytic method is apt to lind some 
difficulty in seeing the wood for the trees. 

K. Y. 


Forthcoming Events. 


Central College 3Iatheniatical Society, 
Bangalore, — 'Mv. K. Yenkatachala Iyengar 
will deliver a course of eight weekly lectures 
on ■'■'The Eeeent Advances in the Theory of 


Integral and Meromorphic Functions with 
Special Eeference to Picard-Borel Theorem 
and Asymptotic Values.” 


Erratum. 


Current Science, Vol. IV, ISTo. 7, January 1936 on p. 484, 
read S. N. Chakravarti for S. K. Chakravarti. 
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Neglected Human Genetics. 

pOE millenniums in India the individual 
has been subjugated to the race in its 
smaller form of the family. Here there is a 
traditional feeling for the physical unity be- 
tween descendants of a remote ancestor, 
which manifests itself in, what to a Westerner 
•would be, an intolerable right of doddering 
aunts, uncles and other ancients to interfere 
in the affairs of the younger members of the 
family. Lately individualism has became 
the fashion among some educated Indians ; 
and the sentimental occidental attitude of 
horror towards death through disease or 
parturition seems to he gaining adherents 
among politicians as w^ell as among physicians. 
The doctrine of metempsychosis may occa- 
sionally have produced callousness and hope- 
lessness in the face of physical disability, 
mental disorders and penury ; hut it is based 
upon a belief in man’s ability to help himself 
and eventually to improve his lot. For this 
reason it is more satisfying to reason than 
some other attempts to account for the 
inequality of men. But the great advantage 
to the race of this working hypothesis is the 
fact that it gave free rein to Natural 
Selection. 

It is evident that a highly gifted and 
superior strain of men migrated into India 
in pre-historic times. They may have come 
in two main infiltrations both before and 
after the Vedic period, and they brought 
some of the best hereditary factors or genes 
that have appeared in the human race. 
These men built up a society regulated by a 
series of well-reasoned working hypotheses. 
They put the preservation of their genic 
heritage, and the good of the race before 
the convenience of the individual. 

India is now at a most critical point in her 
racial history, when certain people wish to 
rush into an uncontrolled sentimental 
humanitarianism and haphazard practice of 
birth control. 

Women are listening to the siren song of 
the birth controllers who promise them (1) 
more strength, leisure and time to develop 
their own individuality ; (2) fewer and 

better children. Opponents of this movement 
can point out that the actual results may 
he (1) self-indulgence and the bridge-play- 
ing female wasters now so prevalent in the 
West ; (2) the circumvention of natural 

selection by which the best survive and the 
weaklings die off, Even in the most gifted 
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families there are undesirables. The recom- 
binations of genes in sexual reproduction are 
fortuitous, therefore the more children the 
couple have, the more chances there will 
be for valuable combinations to appear. If 
we know that our germ-plasm is tainted with 
undesirable recessive genes, such as congeni- 
tal blindness or feeble-mindedness, then we 
are justified in refusing to risk the perpetua- 
tion of these traits. The practice of birth 
control may therefore be regarded as a 
recognition of past undesirability among 
one’s ancestors ; or a tacit acknowledgment 
of the probable inferiority of one’s own 
children, with the consequent fear that they 
will be unable to compete with others. 

Those who deplore the fact that India has 
a higher infant and maternal mortality rate 
than some Western countries, should consider 
the question from the viewpoint of the race. 
The kindly idealism of Christianity has little 
support in the material world, for it would 
propose that ^^all men are created equal”. 
The politicians know that this is false, for 
are they not leaders who tower above their 
poor silly fellows, and who will protect these 
little ones from the wiles of the gifted and 
unscrupulous I The politicians should spare 
time to glance at the Eugenics Eeview ”, 
and at the writings of leading geneticists and 
anthropologists of the West. They would 
discover that men acquainted with the laws 
of inheritance are of the opinion that a high 
birth and infant mortality rate may benefit 
a nation, while the reverse may poison a 
race. Because the rate of propagation in 
the West has recently been inversely propor- 
tional to the mental status of the individual 
parents,- we are already witnessing a rapid 
increase in stupidity and obtuseness ; not to 
mention what has been called the triumph 
of the boob ’ ’ in large areas in Europe as 
well as in the American public school system.’- 
Evolutionists suggest that because the human 
mind has at last, appeared upon the scene, 
things are more hopeful. They eagerly 
anticipate that man will henceforward con- 
trol his own destiny and perhaps circumvent 
degeneration, which has been the outcome 
of all rapidly evolved lines in the past. We 
have already lost sixteen teeth as compared 
with most other mammals, and our dentition 
continues to retrogress. Our bodies bear 
many resemblances to those of' embryo an- 
thropoid apes. More and more frequently the 


^ Riddle, O., ‘ Confusion of Tongues,’ Science, 
I7th Jan. I93a. 


tissues in some of us shake off the discipline 
of the organized body and revert to the 
embryonic condition of rapid cell division. 
This tendency is manifested in cancer, and 
research has shown that it runs in families, 
that it is probably inherited. Yet what 
steps have been taken to sort out the tainted 
stocks to prevent them from propagating or 
from tainting other healthy stocks % 

What reliable data have we on the effects 
of hybridization in India ! Human groups 
are all inter- fertile and therefore differ only 
in minor genetic factors, and are maintained 
solely by isolation. There is a wide variation 
-in almost every characteristic in any local 
group. It might be better to encourage the 
mating of superiors from different races than 
to allow a high grade individual to mix his 
genes with those of a low grade individual 
of his own race. The alleged maladjustments 
of hybrid populations are at present largely 
sociological rather than biological. 

Professor E. A. Hooton of Harvard Uni- 
versity has warned us that we must cease 
to delude ourselves with the belief that 
education, religion or other social ameliora- 
tion can transform base metal into gold. 
Intelligent artificial selection should replace 
natural selection. ” 

Who is to judge which hereditary lines are 
worth perpetuating and which are not t 
This must not be leffc to the individual foi', 
as the old Chinese proverb says, the great 
man never feels great, and the small man 
never feels small”. The superior groups 
wdll realise their own weaknesses and the 
inferiors will compensate themselves for their 
own lack with illusions of importance. 

Before we can bring genetical knowledge 
to aid the future of the human race, we 
must know what hereditary material is 
available. We must take stock of our genes, 
and the only way to do so is by intensive 
anthropometric surveys and blood grouping. 
Invaluable data are available among India’s 
large families and endogamous communities. 
Such a stock-taking is urgently needed in 
this country before the new influences men- 
tioned early have gained control. 

India does not need more chairs of anthro- 
pology, with their concomitant lectures and 
theoretical examinations. We need more 
reliable data, and individual states and 
districts could and should set about collecting 
them as soon as possible. The following is a 
tentative plan for an anthropological survey 
of a limited area, such as, Malabar, Mysore 
or Travancore, by local science graduates. 
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the cost of which would not be more than 
that of a single professorship. 

Anthropometric instruments have now 
been perfected, and because of the simple 
meiidelian inheritance of the human blood 
groups, these give valuable indications of 
human relationships and migrations. It 
should be possible to find two reliable un- 
employed science graduates, one man and 
one woman residing in each of five or six 
centres scattered over the district to be 
surveyed. These ten or twelve people should 
meet at the nearest university for an intensive 
course of training of perhaps eight weeks, 
similar to an American University Summer 
Session. Here they would take courses in 
genetics and gross anatomy, and be trained 
in the use of the instruments, in blood 
testing methods and in anthropological photo- 
grapliy by an expert with sound biological 
training. Then they could return to their 
homes and gather data from the community 
within reach for ten or twelve months. The 
data would be returned to the expert for 
statistical treatment and analysis, and 


would provide an invaluable record of human 
traits in different communities and geogra- 
phic groups. They would be valuable to the 
sociologists and public health authorities as 
well as to the geneticist and anthropologist. 
There are indications that blood group types, 
are correlated with susceptibility and resist- 
ance to certain diseases. The effects of 
balanced and deficient diets are revealed in 
the proportions of the bones of the face and 
pelvis. Thus the anthropological data would 
be of use to research workers in nutrition. 

The proposed scheme would also provide, 
at least temporary occupation for some 
unemployed graduates of both sexes. The 
experience they would acquire would be of 
help to them in finding permanent positions 
afterwards. 

Such an undertaking would reflect credit 
on any institution or individual who sponsor- 
ed it, and should appeal to wealthy laymen 
of different communities who might be 
induced to contribute towards the cost of the 
survey. 


Nutrition, International and National. 

By W, R. Aykroyd, m.d., 

Director, Nutrition Research, I.R.F.A., Coonoor. 


D uring the last year the subject of 
nutrition has received considerable 
attention from the League of Uations and 
the related organisation, the International 
Labour Office. As a result of international 
discussions, comprehensive schemes for the 
study and attack of the problem have been 
formulated, which are likely to have a 
considerable influence in the spheres of 
economics, agriculture, and public health. 

In the Report of the Director of the I.L.O. 
to the Nineteenth Session of the International 
Labour Conference (June 1935), we find the 
following passage : — 

'' Though there is still considerable contro- 
versy among physiologists as to the minimum 
needs for healthy subsistence and as to the 
rations of calories, proteins, mineral salts 
and vitamins required in different climatic 
conditions, it is not open to dispute that 
large masses of people are at present under- 
fed or wrongly fed Every country is 

faced by a problem of this kind, but its 
exploration is only just beginning. It may 
be compared with the problem of medical 
treatment and maternity care, for which 


much has already been done wherever a 
sound system of health insurance has been 

established If the cure and prevention 

of disease is a communal affair, housing and 
feeding, which are the primary requisites of 
healthy living, are hardly less so. They 
were certainly not excluded from the pur- 
view of the International Labour Organisa- 
tion by the Preamble to the Constitution, 
which lays down the ‘provision of an adequate 
living wage ’ as one of its objectives and 
declares it urgent to imjjrove conditions 
of labour involving hardship and privation’’. 

“Looked at from another angle, it is 
evident that a higher and more variegated 
standard of food consumption would go 
far to solve the problem of agricultural 
over-production. ...” 

“ This question of consumption is not only 
national but international in its scope. If it 
is agreed that the only real solution of the 
problem or economic balance is not through 
scaling down production but in levelling up 
consumption, then it follows that the best 
hope of finding a way out of the present 
troubles 13 to rai 3 e the standards of the 


640 


CURRENT SCIENCE 


millions who are now underfed, nnder- 
clotlied and nnder-equipped. The cares of 
the Anierican, Ar.< 2 :entiiie, Australian, Cana- 
dian or Eastern European farmer would be 
conjured away if the urban population of 
Europe and America could eat even a little 

more bread, butter and meat per head 

When all other remedies have been clearly 
seen to fail, it is in this direction that thought 
will eventually be directed, unless a general 
regression towards lower standards of living 
is accepted as the ironical but inevitable 
outcome of a civilisation condemned to 
decline through the excess of its own creative 
ingenuity and technical perfection. 

An interesting discussion of the questions 
raised in these paragraphs ensued at the 
Conference, in the course of which various 
delegates stressed the importance of niitri- 
tion in relation to agriculture, economic 
policy, and the purchasing power and healtli 
of industrial workers. The Conference 
adopted a resolution instructing the Labour 
Office '' to continue its investigation of the 
problem, particularly in its rural aspects, 
in collaboration with the healtli and economic 
organisations of the League of Nations, 
the International Institute of Agriculture 
and other bodies capable of contributing to 
its solution, with a view to presenting a 
report to the 1936 Session of the Conference.’' 

During the Sixteenth Session of the 
Assembly of the League of Nations (Sept. 
1935), delegates of 12 countries, including 
the United Kingdom, Australia, the Argentine 
Chile, Italy, and Sweden, addressed a letter to 
the President proposing that the question 
of the relationship of nutrition to the health 
of the population, which has become a social 
and economic problem of widely accexited 
significance, and is recognised as having an 
important bearing on world agricultural 
problems, should be placed ou the agenda of 
the current Session of the Assembly.” 

This was accordingly done, and the discus- 
sion raised lasted three days in the Second 
Committee — a somewhat remarkable fact 
when one remembers that the 1935 Assembly 
was perturbed by the tragedy of the Italo- 
Abyssinian war. A few months previously 
a report had been published in the Ouarterh/ 
Bulletin of the Health Organisaiion of the 
League of Nations entitled ''Nutrition and 
Public Healtn,”^ by Dr. Et. Burnet of Paris 


^ International I.aboar Conference, Nineteenth Ses- 
sion, Geneva, 1935, Report of the Director, pp. 83-84. 

2 June, 1935, Vol. IV, No. 2, 
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and myself. This report, which marshals e^d- 
dence ibo show that malnutrition is prevalent 
throughout the world and outlines the far- 
reaching implications inv olved, was to a large 
extent used as a basis for discussion. In open- 
ing the debate, Mr. Eriice, the Australian 
delegate, used the memorable phrase "marry 
health and agriculture ”, which served to 
crystallise ideas previously nebulous. Other 
delegates who spoke were in general agree- 
ment that the time lias come for vigorous 
action on a national and international scale, 
and the hearing of the ideal of " improved 
nutrition ” on the economic life of the 
world was re-emphasised. Ineroase con- 
sumption of agricultural products and the 
purchasing power of tlie agriculturist must 
rise, to the benefit of industry and world 
trade in general. As a result of its discus- 
sions, the Assembly set up a " Mixed Com- 
mittee, ” including agricultural, econoraio, 
hnancial, and health experts, wlio are to 
submit a general report on the whole ques- 
tion, in its health, and economic aspects, to 
the next Assembly, and further, it instructed 
the technical organisations of the League to 
" collect, summarise, and publish informa- 
tion on the measures taken in all countries 
for securing improved nutrition.” 

The next necessary step was to define 
"optimum nutrition” in the light of modern 
knowledge. This was done in November, 
1935, by a Technical Commission, convened by 
the Health Organisation of the League, which 
included leading nutrition workers from 
TJ. S. A. and various European countries. 
Its report, entitled "The Physiological 
Bases of Nutrition, defines in simple lan- 
guage a series of optimum dietary standards. 
Those interested should study the report 
in the original. Among the points eniplia- 
sised by the Commission were the following:- 
the importance of a high milk intake, 
cularly for children and expectant and 
nursing mothers ; the value of green and 
leafy vegetables, fruit, eggs and unmilled 
cereals ; the undesirability of a high con- 
sumption of milled cereals and sugar. It 
was subsequently pointed out by various 
authorities that the general adoption of a 
diet of the type recommended by the Com- 
mission would mean, even in a compara- 
tively well-fed country like England, a very 
great increase in the demand for dairy 
products, eggs, fruit, vegetables, etc., and 
that such a demand would enormously 
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stimulate the agrieiiltural industry. The 
ideas of our ‘over-production’ in agricul- 
ture, and of restricted production as a way 
out of the economic depression, seem to be 
finally detunct. It has become ludicrous 
to talk of the *o'A?r-production’ of food- 
stuffs in a world, a great proportion of whose 
inhabitants are living on a diet far below 
optimum standards. 

The fundamental problem (as far as tlu^ 
countries of Western civilisation are con- 
cerned) is therefore to stimulate food con- 
sumption in the right direction, and this 
(dearly is a problem with many aspects each 
requiring intensive study. First, there is 
the question of educating the mass of the 
people in rational dietetics. Tliere is great 
scope for advance here, but difhcultievS 
should not be underestimated. The average 
human being is not very teachable about his 
diet, being convinced that he knows all 
there is to know about the subject already. 
Untiring effort is required to make scientific 
knowledge, even in a riidimentary form, the 
property of the man in the street. Then there 
are difficulties inherent in the commercial 
organisation of the world ; vested interests 
are quick to turn to their own advantage 
any new movement of this kind, and inge- 
nious advertising of expensive and unneces- 
sary food products might tend to drown 
the less sensational propaganda of the 
hygienist. 

At best, however, the possibility of im- 
proving nutrition by purely educational 
means is lindted. Poverty is a more basic 
cause of malnutrition than ignorance. 
To a large extent, as far as tlic poorest 
classes in many countries are concerned, 
diet is determined by income, and v/ithont 
increase in purchasing power no great im- 
provement is possible. Obviously, purchas- 
ing power cannot be raised by a wave of the 
liand. But at least it is possible to investi- 
gate on a wdde scale the relation between 
income, the “^‘cost of living” and food con- 
sumption, and correlate the conception of a 
minimum wage wuth that of a minimum 
adequate diet. These are questions of special 
interest to those concerned with labour pro- 
blems, and they are at present being actively 
studied bj- the International Labour Office. 

In countries like England, the subsidising 
of certain branches of the agricultural 
industry (e.g., dairy products, eggs, fruit 
and vegetables) would stimulate production, 
and lower prices to the benefit of the con- 
sumer. Again, an increased national 


expenditure on unemployment benefit, the 
supply of milk, and nutritious meals to school 
children, pregnant and nursing mothers, 
etc., an improvement in the feeding of 
residential institutions under governmental 
control, would ultimately have a beneficial 
effect on the health of a large section of the 
population, and at the same time put more 
money in the fa-rmer's pocket. 

The 'Mixed Committee” of the League, 
wdiicli mot in February, 1936, under the 
presidency of Viscount Astor, included 
representatives of the International Institute 
of Agriculture, the International Ijabour 
Office, and a number of distinguished nutri- 
tion, economic, and agricultural experts. lu 
an interesting opening speech Viscount 
Astor outlinea the enormous range and iinj.)!!- 
cations of its proposed activities. On the 
whole he was optimistic : — 

‘tl believe that our final recommendations 
can and will make an overwhelming appeal 

to the common sense of the w^orld 

If starting from the aspect of public health 
and continuing our enquiries through the 
fields of national agriculture, of world trade, 
of industrial employment w^e come to the con- 
clusion that w’clfare, using this word in its 
widest meaning, can be imnicasurably 
raised through the application of the results 
of science, we shall open up a new' era of 
progress to a suffering world.” 

It is clear that this promising international 
activity closely concerns India and the East. 
Before long India will be drawm into the 
orbit of tlie inve>stigation, and will be able 
to benefit from the results of enquiries 
carried out elsewhere. yVs a preliminary 
there is a great deal of vrork to be done in 
India to clarify the general situation as 
regards nutrition. It is first of all necessary 
to correlate and compare agricultural produc- 
tion, etc., with the food requirements of the 
population, and incidentally to throw light 
on tlie so-called population problem. This, 
in my opinion, is infinitely the most urgent 
and "imjjortant task to be undertaken in 
connection with nutrition in India ; in the 
absence of this basic information, the possi- 
bility of improving the diet of the people on 
a wide scale cannot be assessed. 

On the economic side, investigations 
among both urban and rural groups are 
called for ; any study of the economic 
condition of population groups indirectly 
throws light on diet. In the sphere of 
public health, more active educational and 
propaganda w'prk is needed, and a great 
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deal of farther research, involving many areas 
of the country, into the effects of malnutri- 
tion on the individual, should be set on 
foot. 

Present League activities centre round the 
ideas that the diet of the mass of the popula- 
tion in almost all countries falls below 

optimum *’ standards, that increased 
demand for nutritious food will result in 
increased production, and that the world 
as a whole is capable of a very much greater 
production of foodstuffs, and in particular 
of the physiologically most valuable food- 
stuffs. It is proposed that national and 
international ^^food policies” should be 
boldly constructed on the principles implied 
in Mr. Bruce’s phrase — ‘‘'marry health and 
agriculture”. If India is considered as a 
self-supporting unit, the problem takes on 
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a somewhat different complexion ; many 
consider that there is little possibility of the 
country producing an improved diet for its 
rapidly increasing population. We need, 
however, much more information on this 
point. If, on the other hand, we regard 
India, not as an isolated unit, but simply as 
part of the world, the ideas formulated at 
Geneva seem to become more applicable. 
It is conceivable, for example, tliat increase 
of wealth and purchasing x>ower would enable 
the country to benefit, by importation of the 
kind of foodstuffs she most needs, from a 
world-wide boom in agriculture. At all 
events, there is no reason why an attempt 
should not be made, when the fundamentals 
of the situation have been more fully investi- 
gated, to formulate a ^^food policy” on a 
national or provincial basis. 


An Interferometric Method of Measuring Temperatures and Temperature 
Gradients Very Close to a Hot Surface. 

By L. A. Eamdas and M. K. Paranjpe, 

Meteorological Office^ Poona. 


A STUDY of the variation of air tempera- 
ture with distance above and below a 
hot surface is a problem of importance in 
Physics and Meteorology. W"hen the sur- 
face is an infinite horizontal plane and the 
air temperatures are required only at dis- 
tances of the order of feet or centimetres, the 
problem of measuring the temperature is 
not difficult and may be solved in a variety 
of ways, e.g.j by using ventilated radiation- 
proof instruments like the Assmann Psychro- 
meter or thermo-couples or resistance thermo- 
meters. Such measurements above the bare 
soil surface and above and below heated 
plates have been discussed by Eamdas and 
Malurkar^ and others. When the investi- 
gation has to be extended to within a few 
millimetres or a fraction of a millimetre, as 
for example in the dust-free Aitken’s layer 
referred to by Eamdas and Malurkar, the 
measurement of temperature becomes dif^- 
cult. This is easily understood because the 
moment we place any measuring device or 
element so near to the surface, the isothermal 
surfaces get disturbed, radiation effects 
become pronounced and difficult to avoid, 
and we cannot hope to get accurate measure- 
ments of temperature. The method of 


interferometry, however, provides a simple 
and elegant solution of the problem. About 
2 years ago Mr. Paranjpe undertook an 
investigation of temperature variations in 
the air “ above ” and “ below ” hot solid 
surfaces, above evaporating water surfaces, 
as well as in the interspace between two 
plates as in conductivity measurements, 
by using the interferometric method. 

Fig. 1 sho^ws the experimental arrange- 
ment. Light from a monochromatic source 
S (a Zeiss sodium vapour lamp) stopped 
down by a diaphragm DD and rendered 
parallel by a lens L falls on a plane parallel 
glass plate P^ and is partly reflected on to 
the mirror Mg transmitted through a 

second plate Po. The beam transmitted by 
Pj is reflected at the mirror and the 
plate Po and then interferes with the other 
beam. The two beams are seen through a 
telescope T which can be focussed on the 
interference pattern. The above arrange- 
ment of the interferometer provides necessary 
facilities for localising the fringes at any 
point in the path of either of the interfering 
beams without change of fringe width. 

The hot surface above or below which the 
temperature gradient is to be measured is 
provided by a brass plate about 13 cms, 
long, 5 cms. broad and 6 mm. thick with 


^ {ndian Journal of Physics^ 1932, 3, Part I. 
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arrangements for electrically heating. The 
heated plate is inserted half-way into 
the aperture of the interferometer wlien the 
distortion of the fringes, above or below 
the surface as the case may be, dne to the 
temperature gradient in the air near 
the surface, may be traced with respect to 
the fringes in the undisturbed portion of the 
held. The fringes are localised at the hot 


s 



Fig. 1. 

Arrangement of the interferometer. 


surface so that both of them can be focussed 
on a camera placed in the position of the 
telescope and photographed. The size of 
the mirrors Mi, Mg and the plates Pj, P 2 
of the interferometer being small, the 
photographs of the interference pattern 
were obtained in sections so that in the final 
pictures the horizontal portions of the 
fringes w'ere obtained both above or below 
the hot surface as well as in the undisturbed 
portion of the fringe system. The tempera- 
ture of the hot surface was measured by 
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using thermal junctions of copjier and 
constantan and a sensitive galvanometer. 

Two interesting cases arise according as 
the hot plate is inserted between Pi and Mi 
or Mo and Po (Fig. 1). 

Case (i): — The interfering wave fronts are, 
say, OA and OB as in Fig. 2 (b) where the 
angle A O E is shown exaggerated. Let 
CD indi(‘ate th.e position and width of the 



O 


Fig. 2(b). 

horizontal hot surface which causes the 
wave front 0 A to be distorted into AEO 
as shown by the dotted lines. The dis- 
tortion will be greatest near CD both above 
and below, and become negligible some 
distance away from CD. If one considers 
the slope of AB in Fig. 2 {b) it will be clear, 
that above the surface the system of fringes 
will move away from the surface. At the 
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same time the fringes will become narrow, 
the minimum fringe width occurring nearest 
to the hot surface. Below the surface the 
distorted wave front is OE and it will be 
seen that the fringe system would move 
towards the surface and widen out at the 
same time, the maximum widening being 
nearest to the surface. Fig. 2 {a) shows the 
behaviour of the fringes above the hot 
surface which is only inserted ha.lfwvay into 



O 

Fig. 3(b). 


the field. The position of the surface is 
indicated by an arrow. 

Case (ii) : — ^Here the w^ave front affected 
by the hot surface is OB which gets distorted 
into O B B as in Fig. 3 (b). In this case the 
movements of the fringe system would be 
exactly opposite to those observed in case 
(i),; i'.e.. the fringes above the surface would 
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widen out and move tow^ards the surface 
and those below would contract and move 
away from it. Fig. 3 (a) show^s the beha- 
viour of the fringes above the surface and 
it will he noticed that the displacement and 
changes in width are exactly opposite to 
those in Fig. 2 (tr). In both Figs. 2 {a) and 
3 (a) the temperature of the surface was 
100° 0. above room temperature. The left 
half of the figures shows the undisturbed 
portion of the fringe system. 

Case (i) is to be preferred for the investi- 
gation of conditions above the surface as 
it provides a closer system of fringes for 
calculating air temperatures, and case (ii) 
is to he preferred for studying the conditions 
below the hot surface. In actual working 
the adjustment for either (i) or (ii) can he 
made without changing the position of the 
hot plate, by merely interchanging the 
positions of the twm wave fronts. 

The methods of calculating the variation 
of temperature with height above and below 
the hot surface and of allowing for the end 
effects, v/ill be described in a forthcoming 
paper, w'here the temperature gradients in 
the space between twm surfaces will also he 
discussed. 

The table below gives an example of the 
variation of air temperature below the 
hot surface. 


Distance below 
the surface 

Temperature 
in °C. 

Distance below rp 

the surface Tempemture 
in C. 

in mm. 


in mm. 


0 (surfaced 

87*5 

0*300 

71*2 

0*025 

82*0 

0 *400 

68*8 

0*050 

79*6 

0*500 

06*6 

0*075 

78*4 

0*600 

04*4 

0*10G 

77*4 

0-700 

02*() 

0*150 

75*6 

0*800 

60*0 

0*200 

74*0 

0*900 

58*0 

0*250 

72*5 

1-000 

56 *5 

Boom Temperature 

= 22° -5 C. 

It will be noticed 

that the temperature 

gradient is 

large very 

near the 

surface and 

decreases rapidly as one moves 

away from 

it. It is 

interesting 

to note 

that inter- 

ferometry 

provides 

a useful 

method of 


making temperature measurements so very 
close to hot surfaces. 

In conclusion we wish to express our 
best thanks to Professor S. D. Bhave, Sir 
Parasuram Bhao College, Poona, for the loan 
of a Michelson interferometer and to Dr. 
C. W. B. Normand, Director-General of 
Observatories, for facilities given at the 
laboratories of the Meteorological Office 
for conducting these investigations. 


March 1936 ] 


CURRENT SCIENCE 


645 


Precision Observations on Weather and Crops. 

By K, J. Kalamkar, b.sc., B.Ag., ph.n. (Bond.) 
and 

K. M. Gadre, B.Ag. 

[Meteorological Office. Poona.) 


T he earlier researches of Lawes and 
Gilbert,^ Shaw,^ Hooker^ and others 
have shown that forecasts of crop acreage 
and yields can be made on the basis of 
weather factors. Where adequate data exist 
such forecasts may be more accurate than 
those arrived at by the subjective methods 
used in the official forecasts of most countries. 
Pioneer work of this nature has been done 
in India by Jacob^ and Unaker.^ 

In India, while the official statistics of area 
sown to different crops are fairly accurate, 
the data of yield per acre are not so satis- 
factory. The information collected in the 
past regarding the various agricultural and 
meteorological factors concerned has been 
limited to very rough estimates of the 
final yield over large areas on the one hand 
and to certain observations on the '' macro” 
or general climate at the few observatories 
of the India Meteorological Department on 
the other. The yield data of the Govern- 
ment Experimental Farms in different 
provinces are, with a few exceptions, avail- 
able only for short periods, and systematic 
climatological data have rarely been main- 
tained. 

While some interesting general relation- 
ships can be established witli these past 
datu,'^- it is necessary to ensure the collection 
of more complete information in future 
years. This involves the recording side by 
side of s^^stematic, detailed and uniform data 
of the climatic factors in the actual environ- 
ment of a cro].-) as well as the life-history of 
the crop during the growing season. Such 
information will enable us to study crop 
weather relationships in all their aspects. 

The British Agricultural Meteorological 
Committee [vide Keport of the Conference 


^ Lawes and Gill:)ert, /. Roy. Agri. Soc.\ 1880. 

2 W. N. Shaw, Proc. Roy. Soc., 1905, 74, 552-3. 

3 R. H. liooker, J. Roy. Stat. Soc., 1905, 68, 285. 

^ S. M. Jacob, Memo. Ind. Met. Dept.., 31, Part XIV, 
131. 

3 M. V. Unaker, Memo. Ind. Met. Dept.., 25, 145-61. 
Please see a recent note entitled “InOuence of 
W eather and Prices on the Cotton Crop of the Bombay 
Presidency,” by R. J, Kalamkar in Curr. Sci., 1936, 
4, 484. 


of Empire Meteorologists, 1929, Agricultural 
Section) having realised the importance of 
this aspect of Agricultural Meteorology, 
outlined a detailed scheme called the 
'' Precision Scheme” with a view to record 
detailed observations on a few crops, accord- 
ing to a specified sampling technique. Our 
experience at Poona with the micro-climates 
of different crops ^ suggested that such 

a scheme to be complete should also include 
detailed observations of the micro-climate. 

In order to develop all the details of a 
combined ''Weather and Crop Precision 
Scheme” which would be suitable for Indian 
conditions, the Agricultural Meteorology 
Branch prepared a draft scheme whicli was 
circulated in order to elicit detailed criti- 
cisms and suggestions from the various 
agricultural departments and crop specialists. 
Their suggestions and remarks have been 
very v^aluable in revising the scheme. In 
order to gain actual working experience of 
the sclieme as well as to decide upon the 
sampling technique suitable for Indian crops, 
the Agricultural Meteorology Branch also 
started precision observations on wheat and 
jowar at Poona, on rice at Karj at in collabo- 
ration with the Crop Botanist, and on Bajri 
at Baroda in collaboration with the Superin- 
tendent of the Baroda Experimental Farm. 
Some very interesting results have been 
obtained as regards the stand, growih and 
yield of these crops. The results in the 
case of wheat alone are briefly indicated here. 

Ill Table I is given the frequency distribu- 
tion of the number of plants per quarter 
metre on the 26th February 1934, observed 
in 160 quarter metre unit lengths of drill 
selected according to the sampling technique 
for wheat. 

It is interesting to observe the very wide 
range of fluctuation of plant density. The 
estimated average number of plants per 


^ li. A. Ramdas, “Micro-climatology,” Xr/., 1934, 

2, 445. 

R. J. Kalamkar, Ci^rr. Set., 1934, 3, 80. 
s L. A. Ramdas, R. J. Kalamkar and K. M. Gadre, 
Ind. J. Agri. Sci., 1934, 4. 

9 L. A. Ramdas, R. J. Kalamkar and K. M. Gadre, 
Ind. J. Agri. Sci., February 1935, 5, 1. 
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Table I. 

Frequency Distribution of Number of Plants 
per Quarter Metre Lengths 
(2?>th February 1934). 


Number of plants 
per quarter metre 

Frequency 

0 

27 

1 

36 

2 

44 

3 

24 

4 

19 

5 

8 

6 

1 

7 

0 

8 

0 

9 

1 


metre, assuming 80% germination in the 
laboratory would be as high as 41 at a 
seed rate of 53 lbs. per acre (distance between 
rows being 12") while at harvest it was 
as low as 8, the reduction under field condi- 
tions being due to inter culturing, mechanical 
injury to plants due to soil cracking and to 
other damages such as nibbling by rats, etc. 


Table II shows the developmental stages 
of the wheat crop. 

A maximum shoot-plant ratio of 5 -3 was 
reached by the middle of December which 
by harvest time was reduced to 4 on account 
of the dying off of late formed tillers about 
the middle of December. More than 50% 
of the shoots had put forth ear-heads by the 
middle of January and about 90 %o by haWest 
time. The average number of ears per 
plant at harvest wus 3*5. The yield of 
grain and straw per metre length as estimated 
by sampling was 25*5 gms. and 49‘Ogms. 
respectively while the actual yields were 
23*3 and 50*5 gms. respectively. 

Such quantitative measurements of plant 
growth enable us to determine the principal 
events which mark the progress of the crop 
from germination to maturity and if the 
observations are made in a similar manner 
at a number of centres over a long series 
of years, it will be possible to study crop- 
weather relations in all their aspects. 

In conclusion the wTiters wish to express 
their best thanks to Dr. L. A. Ramdas, 
Agricultural Meteorologist for his sugges- 
tions during the course of this investigation. 


Table II. 


Developmental Stages of the Wheat Crop. 


Date 

Plants per 
metre 

Shoots per 
metre 

Shoot : plant 
ratio 

Height in 
cm. 

Number of 
green leaves 
per plant 

Number of 
ear heads 
per metre 

General Remarks 

5th Nov. 1933 

15*7 

27*5 

1*75 

2-51 

2-94 


(1) Sowing was done on 14th October. 


i 






Germination was complete by 21st 

13th Nov. 1933 

13*8 

44*8 

3*25 

3-74 

3-73 


October_1933. 

18th Nov. 1933 

13*9 

56*9 

4-10 

4*68 

3*55 


(2) Interculture with slit-hoe on 22ncl 








November 1933. 

25th Nov. 1933 

11*9 

56-7 

4*77 

6*34 

4-24 









i 

(3) Cracking of soil observed on the 9th 

2ncl Dec. 1933 

10*0 

51*9 

5*17 

7*55 

4*78 


December 1933. Lower leaves 








turning yellow and found drying by 

9th Dec. 1933 

9*2 

47*5 

5*17 

10-05 

5-19 


the end of December. 

16th Dec. 1933 

8*9 

45*8 

5*30 

13*88 

5*56 


(4) Rust noticed on the 13th January 








1934. 

2Brd Dec. 1933 

9*4 

42*9 

4*55 

23*83 

5*60 










(5) Crop harvested on the 26th February 

30th Dec. 1933 

10*4 

47*0 

4-52 

31*01 

5*74 

1*5 

1934. 

6th Jan. 1934 

9*8 

38*8 

3*98 

38*82 

5*28 

7*7 


13th Jan. 1934 

8*8 

36*4 

4*12 

46*88 

5-00 

19*8 


20th Jan. 1934 

9.2 

36-7 

4-00 



25*4 


26th Feb. 1934 

8-2 

32*2 

3*94 

50*20 

•* 

29*0 
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Centenaries in March 1936. 


Foster Michael, 1836-1907. 

E IG-HTH of Marcli 1836, saw the birth 
at Huntingdon of one to whom 
Thomas Henry Huxley wrote in .1891 “You 
are physiologically omniscient.” At School 
and at College Michael Foster distinguished 
himself in Classics. But coming of a ISTon- 
conformist family, he could not get admission 
into Cambridge for further pursuit of Classics. 
Hence, he entered the medical side of the 
TJniyersity College of London in 1854. 
Having obtained the M.T). Degree in 1859 
and after a year’s further work in Paris, he 
commenced practice with his father at 
Huntingdon. For six years he remained in 
practice. But his real longing was for a 
scientific career. Hence, he gave up practice 
in 1867 and began to assist his old Professor 
at the University College in teaching practical 
physiolog 3 ^ He soon got a reputation as 
a successiul teacher and two years later he 
succeeded Huxley as Fullerian Professor of 
Physiology at the Eoyal Institution. 

HrS OPP0RTUN.ITY. 

When the University of Cambridge sought 
the help of Huxley to organise separate 
teaching in Physiology, he wrote “ I know 
the very man for you, a young fellow at the 
University College called Foster.” This 
brought the right man to the right place in 
1870. Having continued as Trinity Praelec- 
tor of Physiology for several years, he was 
elected the first Professor of Physiology 
of the University in 1883. He continued 
as Professor till 1903, whm he resigned his 
post. During this period, he created the 
Biological School of Cambridge. From the 
first he insisted on practical work and had 
the biological laboratory built in 1878. 
liis Services to Physiology. 

Before Foster’s days, the science of 
Physiology was scarcely recognised. But 
Foster’s teaching was a revelation ; it was 
all new, not to be found in any English 
text-book, all so suggestive, opening out 
v'istas of research, showing how little was 
known, and how much remained to be 
found out. .His enthusiasm and s^^mpathy 
caused many of the small band of his 
earliest students to take up a scientific 
career. He had a marvellous gift to sense 
the most appropriate field of research for 
each of his students. For example, when 
F. M. Balfour was uncertain what line of 
research to follow, Foster took up an egg, 
cracked it, showed him the embryo inside 


and said, ‘'What do you think of working 
at that ? ” It is a matter of history how 
much the science of embryology benefited 
by this stimulation. The two huge tomes 
of Comparative Embryology of Balfour should 
have fertilised at that moment. Langley, 
Gaskell, Sherrington, Sedgewick, Hopkins 
and Martin are some of the other well-knowm 
scientists who were thus shaped by him. 
In about fifteen years, his influence succeeded 
in obtaining University recognition for 
physiology as one on a par with the older 
stuaies of the place. 

The foundation of the Physiological 
Society in 1875 was mainly due to him. 
The Journal of Physiology, which started its 
career in 1878, was another result of his 
unbounded enthusiasm for his subject. So 
also it was chiefly through him that the 
International Congress of Physiologists came 
into existence in 1889. His popularity was 
so great that he was elected peipetual 
Honorary President o? the Congress in 1901, 
with prolonged outburst of appiriUse that 
seemed as thougli it would never stop. 

But perhaps his most widely known 
physiological gif (3 was his famou .5 TfO'tJjoo'k 
whicn was published in 1876. It went 
bhiough eight editions. It vas the text-book 
throughout the English speaking wf>ijd and 
it was translated into Italian, German and 
Eussian . 

His Servioes to Science in General. 

As Secretary of the Eoyal Society from 
18bl to 1903, he set himself to aid Scientific 
progress in every direction. He took an 
active part in the? establishment of the 
national Physical Laboratory, in the 
reorganisation of the Meteorological (;fiice 
and in the founding of the International 
Congress of Geodesy. He succeeded in 
making the Eoyal Society an expeit adviser 
to a number of Government Departments 
and a living factor in the life of the nation. 
He also threw himself heait and soul in the 
starting of the International Gatahque of 
Scientific Papers. He w'as a champion of 
science in tne House of Commons, in which 
he represented the University of London 
from 1900 to 1906. He served also in 
several Parliamentary Commissions and was 
President of the British Association in 1899. 

His Personality. 

According to Nature, no description can 
do justice to Foster’s personal charm. His 
strongest point was force of character, 
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energy, persevcM'aiiee and i-horongiiiioss. 
Poster’s actual additions to knowledge by 
way of researcli are small. But he was a 
discoverer of men rather than of theories. 
His powers of organisation were remarkable. 
Huxley’s estimate of his powers can be 
inferred from a letter he wrote to Professor 
Weldon on Pebrnary 9, 1893, in reply to 
Weldon’s plea that what was possible in 
the Cambridge Biological School should not 
be difficult to be achieved in London. He 
wrote 'Michael Posters do not grow on 
every bush.” 

Poster was a delightful companion. He 
was excellent as an after-dinner speaker and 
was usually expected to speak ; on the 
very day on wdiich he died, January 28, 
1907, he had made an excellent speech at 
the meeting of the British Science Guild. 

S. E. Eanganathan. 

Russell (Henry Chamberlaine) 1836-1907. 
OUSSELL, the pioneer Meteorologist of 
■^Australia, was born at West Maitland, Xew 
South \Yales, on 17th March 1836, that is, 
within nine days of the birth of the pioneer 
physiologist of the British Empire. After 
graduating at Sydney University in 1858, 
he became assistant to Mr. Scott, the 
Government Astronomer and succeeded him 
in 1870. He held the post for thirty-five 
years. 

His CoxTRiBUTioiNfs TO Astronomy. 

Apart from reorganising and refurnishing 
his observatory, he led the Australian 
observation of the transit of Venus in 1874-. 
He also interested himself in the measure- 
ment of Double Stars from 1882 to 1889. 
Volumes 42 and 55 of the Monthly Notices 
contain his account of the " Transits of 
Mercury in 1881 and 1894”. 


His Contributions to Meteorology. 

The chief contribution of Eussell was to 
the Meteorology of Australia. In 1870 
there were only 12 meteorological stations 
in ISlew South Wales and Government 
could not afford any large outlay towards 
an in crease. But, by his persuasion and 
influence, Eussell induced the farmers to 
make observations and supplied them with 
the necessary apparatus made by himself. 
The result w^as that, when he resigned his 
post in 1903, there were 1800 stations, of 
which over 1500 were voluntary. 

By 1878, he began to get a sufficient 
number of returns from the observation 
stations, and commenced the publication 
of weatlior map in the papers. He also 
succeeded in establishing a system of 
weather forecast. It is said that 82 per cent, 
of his forecasts were found to be correct. 

As an inventer, there are 23 meteorolo- 
gical instruments to his credit. He contri- 
buted 130 papers to various learned period- 
icals. 

His General Services. 

Mr. Euss(dl took a very active part in 
initiating technical education in Anstialia 
and was a member of the Board of Teclmical 
Education. In 1891 lie wa,s made Viee- 
Ohancellor of the University of Sydney. 
He was for several years President of the 
Eoyal Society of Now South Wales. He 
was the first Now Sontli Wales man to he 
elected an F. E. S. Tliis wtus in 1880 ; while 
he became a Fellow' of tlie Eoyal Astrono- 
mical Society in 1871. 

After a severe^ illness in 1903, Avhen he 
retired from service, his healtli continued 
to be indifferemt, until he died on February 
22, 1907. 

S. E. Eanganathan. 


The Total Solar Eclipse of June 19, 1935. 


npHE Governments of Soviet Eussia and 
^ Japan have invited the various scientific 
organisations of the world to send expedi- 
tions to their territories for observation of 
the eclipse. Since the eclipse of February 
1934, this is the first total solar eclipse to be 
visible on the earth. According to the 
Christian Science Monitor (January 2, 1936) 
the eclipse will begin to be visible at sunrise 
in the Mediterranean Sea off the south- 
western coast of the Grecian Peleponnesus. 
The moon’s shadow, making a path of 
totality about 50 miles wide, will sweep in a 
direction north of east across the .^Egean Sea, 
Istanbul and the Black Sea and will pass 


south of Eostov and Stalingrad, across 
Orenburg and over Omsk and Tomsk in 
Siberia. 

. An expedition consisting of six scientists 
from Georgetown University and the 
National Geographical Society, under the 
leadership of Dr. Paul A. McNally, Director 
of Georgetown College Observatory, will 
leave America in April to take photographs 
during the two and a half minute total 
eclipse. It is announced that the head- 
quarters of the expedition will be established 
near Orenburg, 775 miles south-east of 
Moscow, over which the centre of the moon’s 
shadow will travel during the eclipse. 
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The Spectrum of SiF. 

In connection with a forthcoming paper by 
us on the bond energies of molecules, we 
found that the existing analysis of SiF 
bands was by no means complete and satis- 
factory.^ We have therefore revised the 
vibrational analysis of the /3-bands and of 
the a-bands. and added an analysis of the 
y-bands. The /3* bands can now be ascribed 
to “i7, the a-bands to -/7— >“il and the 
y-bands to another -i7->“7T transitions. All 
these transitions involve the same ~77 lower 
level which is also the ground state of the 
molecule. The constants of the molecule in 
its various electronic states are : — 


Term 



a)u4'o 

DC Volts) 

X 

0 

16M 

852-0 

4-7 

4-77 

Am 

23573-9 

448-4 

674-4 

6-9 

2-04 

B 

34716-6 

1006-4 

4-8 

6-51 

c m 

39531-5 

885-5 

6-2 

3-90 


A detailed report of the analysis and the 
structure of the molecule will be published 
elsewhere. 

E. K. Asundi. 

Department of Physics, E. Samuel. 
Muslim University, 

Aligarh, 

March 14, 1936. 

^ Cf. J evens : Report. 


Hydration and Change in Water Equilibrium 
in Electrolytic Solutions. 

In continuation of my previous work^ on 
the subject, the three strong electrolytes, 
sodium nitrate, sulphuric and hy<lrocliloric 
acids, are now studied in their aqueous 
solutions along with the pure solvent in each 
case under identical experimental conditions 
and with times of exposure varying inversely 
as the quantity of water contained in equal 
volumes of tlie solution and the pure solvent 
with a view to quant ifatively estimate the 
changes that take place in the constitution 
of water as solvent as compared with that of 
the pure liquid. 

It has been found from my earlier investi- 
gations that the influence of strong electro- 
lytes on the constitution of water is to shift 
the water equilibrium between mono-, di- 
and tri-liydrol as could be inferred from a 
detailed study of the structure of the Eaman 
water-baud in their aqueous solutions. 
Further, in most of them, the observed 
effect has been noticed to be complicated 
by the presence of hydration, which has 
been found to be least prominent in the 
case of sodium nitrate. The influence of 
mono-, di- and tri- or more complex hydrates 
on the structure of the Eaman water -band 
has been shown elsewhere^ to be to intensify 
approximately the corresponding compo- 
nents of the water-band due to the single, 
double and triple molecules of water. With 
a view to supplement the qualitative results 
hitherto obtained in a number of substances, 
a quantitative study of some of them is 
undertaken in the present investigation. 
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For this purpose, analysis of the intensity 
curves of the Eaman hand for water in the 
pure solvent and in the solution is carried 
out for each of the electrolytes on the lines 
of the analysis made by Ramakrishna Rao,^ 
with the following results : — 


Substance 

Percentage proportion of 


(HoO)i 

(HsOo 

(H„0)3 

I. (a) Water 

% 

13-35 

% 

56-2 

% 

30-45 

id) NaNOs, 8N 

27-74 

56-4 

15-86 

II. (a) Water 

(^J HoS04,7*81N 

13-52 

1 56-15 

30-33 

16-97 

50-5 

32-53 

III. [a) Water 

13-7 

55-3 

31-0 

{l>) HCl, 7-65N 

11-04 

69-39 

19-56 


In the light of the above analysis, the 
influence of each of the dissolved electrolytes 
appears to be as follows : while sodium 
nitrate tends to change trihydrol into mono- 
hydrol with no especial effect on the propor- 
tion of dihydrol, hydrochloric and sulphuric 
acids tend to change trihydrol into dihydrol 
and dihydrol into mono- and trihydrol 
respectively. Further, in the case of the 
acids, tlie observed changes in the distribu- 
tion of intensity along the water-band also 
partly arise out of the presence of hydration 
of the ions of the dissolved substances : 
thus, while hydrates with two molecules of 
water of hydration preponderate in the 
solution of hydrochloric acid, those with one 
and three or more associated water molecules 
appear to be present in greater numbers in 
the solution of sulphuric acid at the same 
concentration. 

A detailed report of the investigation will 
appear elsewhere. 

C. Saimbasiva Eao. 

Andhra University, 

Waltair, 

February 1, 1936. 

1 1934,3, 154; Ind. Joicr, Phys., 1934, 9, 

195. 

- Proc. Roy. Soc., (A), 1935, 151, 167. 

3 Proc. Roy. Soc., (A), 1934, 145, 489. 


Constitution of Formic Acid and Formates. 

In a recent issue of the Journal of the Indian 
Chemical Society Halasyam^ points out that 
the calculated parachor value for the Sarkar- 
Ray formula^ for formic acid is in better 
agreement with the experimental value than 


that of the dihydroxymethylene formula of 
Seshadri.^ He advocates therefore the 
acceptance of the first formula. He omits, 
however, to point out that the calculated 
parachor for the usual formula for formic 
acid (93 *2 units) also agrees with the expe- 
rimental value (93 -3)^. The parachor values 
cannot therefore be employed to support 
the Sarkar-Ray formula. 

T. S. Wheeler. 

Royal Institute of Science, 

Bombay, 

February 27, 1936. 

^ /. hid. Chem. Sec., 1925^ 12, 813. 

3 Proc. Ind. Science Con caress, 1935, 109. 

3 Citrr. Sci.^ 1934, 3, 353. 

^ See Landolt-Bormstein, 2nd Supplement, 5th Edition, 

p. 177. 


On the Constitution of Formic Acid and 
Formates. 

In the December, 1935, issue of thQ Journal 
of the Indian Chemical Society (p. 813) 
received just now, there is a note by 
Halasyam on the above subject. Referring 
to my letter to Current Science^ under the 
same title 1934, 3, 353, he writes, The 
labile structure is more in tlie nature of a 
zealous endeavour to save the classical 
formulae, of organic chemistry from the 
ruthless onslaughts of the modern physical 
chemist with his searching X-ray and 
spectroscopic analysis. It is probably once 
again this fervour which actuated the state- 
ment, etc.” Such remarks are out of place 
in a scientific controversy. 

Halasyam says, “ Seshadri disagrees with 
this view and postulates in its place a 
labile structure to the acid molecule, 

H-C :C 



wRich is apparently meant to do away with 
the heterodox hypothesis of Ray and Sarkar 
and yet explain the absence of the well- 
known Raman line.” I would suggest a 
more careful perusal of my previous letter 
to Current Science. I maintained and still 
maintain that formic acid has the simple 
rational constitution 

H — C =0 as against -^:C=0 orH<-C=0 

t 

I 

OH 



(Ray and Sarkar) (Halasyam) 
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It was never suggested that free formic acid 


lias 


the structure *• c 


,OH 

OH 


The relevant 


portion of my letter is, “ In my opinion 
the exceptional properties of formic acid 
are due to the fact that in it tiu^ carboxyl is 
linked to a hydrogen atom wliereas in its 
homologues the carboxyl is linked to alkyl 
groups and that in the course of certain of its 
reactions formic acid is capable of undergoing 
isomeric change into dihydroxymethylene. 


H— c 


y 


Hjh 




OH 


OH 


Hence there seems to be no justilication for 
Halasyam’s I'cmarks on basicity and para- 
chor. There is again mention in his note 
of unequivocal evidence from Eaman 
spectra and Isomorphism of Formates and 
Nitrites” to support the new structure. I 
would, refer liim in this connection to 
Yenkateswaran’s paper which was published 
about the end of the same month to show that 
Eaman spectrum evidence is decidedly 
against it. This question was not raised in my 
l^revious letter since it was felt that it re- 
quired careful investigation which was being 
arranged for. Eegarding isomorphism, 1 
consider that the point is still to be estab- 
lished. A detailed discussion will be taken 
up later on. 

T. E. Seshabri. 


Chemistry Department, 
J. V. D. College of Science 
and Technology, 
Andhra University, 
Waltair, 

February 13, 1936. 


^Proc. Ind. Acad. Sd., 1935,2, 615. 


It is admitted by Seshadri that formic acid 
with “the simple rational constitution, in 
the course of certain reactions, is capable of 
undergoing isomeric change into dihydroxy 
methylene.” If this does not mean a labile 
structure, I Avonder what constitutes one. 
Venkateswaran in the paper referred to by 
Seshadri suggests that the Eaman line 
1534 cm.~^ observed in the case of lead- 
formate may be due to the possible dihydr- 
oxymethylene structure proposed by the 
latter. Although this is not the place to 
enter into a discussion of the case, as a 


Eaman line 1542 cm.“^ is given by sodium 
acetatel the origin of this line is a matter of 
much uncertainty. 

Further, the evidence adduced by Venka- 
teswaran from Eaman spectra in support of 
the classical formula for formic acid is by 
no means conclusive. The 2930 (strictl^^ the 
2960) line of the C-H linkage is likewise 
absent in his spectrograms ; instead, the 
lines 2834 and 2732 are attributed to this 
linkage. Whether such a large shift, from 
2960-2834, is normal in salt formation is 
uncertain. On the analogy of the higher 
homologues, acetic and propionic acids and 
the substituted chloraeetic acid and their 
metallic salts, where salt formation does not 
shift the line by more than a few wave- 
numbers, ^ one is more inclined to imagine 
a rupture of the C-H linkage in the for- 
mates. 

It is a matter of deep regret that Seshadri 
does not “ consider that formates and 
nitrites are isomorphous, in the face of 
mixed crystal formation in these salts, cited 
by Sarkar and Eay.^ Either Seshadri dis- 
believes the work of these authors, or he 
is unable to throw away the shackles of 
age-long tradition. 

E. M. Halasyam. , 

3, Y.M.I. A., 

Armenian Street, 

M adras, 

Ma-reh 9, 1936. 


1 Cf, Edsall, /. C/icm. P/iys., Jan. 1936, 1. 
~ Edsall, loc, cit. 

^ Proc. Ind. Sci. Congress, 1935, p. 109. 


The Non-Protein Nitrogen of Pulses. 

In a previous communication^ attention was 
directed to the dietary significance of the 
easily assimilable non-protein nitrogen frac- 
tion occurring in appreciable percentages in 
some of the pulses. A study of the amino 
acid make-up of the fraction is important 
not only from the view-point of its nutritives 
value but also from the standpoint of its 
physiological relationship with the proteins of 
the pulse. The non-protein nitrogen of the 
three well-known pulses, P. aeonitifolius, 
Cicer arietinum, P. mungo^ has now been 
partitioned by the method of Van Slyke 
as modified by Damodaran- so as to include 
the. diearboxylic acid nitrogen. An inde- 
pendent estirnation of arginine by arginase 
has also been carried out. 
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Tabljo I. 



Percentages of Total Nitrogen 


P. acotiiti- 
folium 

Cicer 

arietinum 

P. VlUllgO 

Melanin N 

1-24 

2‘34 

2-37 

Amide N 

5-54 

6-11 

3-41 

Dicarhoxylic N 

23*72 

13-08 

16-18 

Non-basic N 

Amino N 

Non- amino N . . 

25-76 

0-51 

19-31 

0-04 

19-95 

16-52 

Basic N • 

Amino N 

Non- ami no N .. 

20-56 

24-98 

15-22 

44-29 

11-21 

32-46 


102-31 

100-39 

102-10 

Arginj.ne (Van Slyke) 

12-71 

45-48 

34-59 

7 (enzyme) 

8-59 

22-92 

16-30 


A close study of the results io Table I 
will reveal important differences in the 
composition of the non-protein nitrogen 
fraction, emphasising the widely ^ differing 
dietary values so well recognised in actual 
practice. P. aconiiifolim has a very much 
higher percentage of dicarhoxylic nitrogen 
while in the case of P. mnngo^ the value, for 
the non-basic non-amino nitrogen points to 
the existence of proline in exceptionally 
liigh concentration. 

The percentages of the amino^ nitrogen in 
the basic fraction of Cicer arieiinnm and 
P. mungo^ are low, while their arginine 
contents as determined by Van Slyke’s 
method are high ; further distinctly lower 
values for arginine are however obtained by 
the enzyme method which points to the 
presence*^ of bases other than arginine, 
capable of easily yielding ammonia during 
alkali hydrolysis. The bases appear to pos- 
sess no free amino group capable of reacting 
with nitrous acid, as revealed by the low 
values for amino nitrogen in the basic 
fraction. Further work with a view to 
characterise these bases, is now in progress. 

K AM ALA BhAGVAT. 

M. Sreekivasaya. 
Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

March 7, 1936. 

^ Curr. Sci., 1933, 3 , 354 ; Biochem. J., 1935, 29, 909. 

2 Biochem. 1931, 25, 2123. 


A Note on the Melting Point of Cane Sugar. 

Sucrose is one of the very well-known 
and common substances and that makes 
it the more surprising when the readily 
available different text -hooks record an 
uniformly incorrect figure as its melting 
l)oint, viz., 160*^ 0. The accompanying list will 
show that even the standard or authoritative 
sources (the last four) do not agree among 
themselves. 

While trying to identify an unknown 
sugar m.p. 182° C., we suspected it to be 
cane sugar. But on reference to some text- 
books, the melting point of cane sugar was 
found to be 160° G. Hence the possibility 
of our sugar being cane sugar was tliought to 
be remote. How^ever, on taking the melting 
point of bazaar cane sugar, it was found to 
be 182° 0. On taking a mixed melting point 
of the bazaar sugar with our sugar, no depres- 
sion was observed. On repeated recrystal- 
lisation from alcohol and desiccation over 
phospliorous pentoxide, the bazaar sugar 
melted at 188° C. 


Author 

Book 

m.p. 

Holleman i 

I.ehrbuch der Organischen 
Chemie 

160° 

Cohen 

Theoretical Organic Chemistry 

160°-61° 

Bernthsen j 

A Text- Book of Organic 
Chemistry 

: 160° 

Diels 

Einfuehrung in die organisclie 
Chemie 

160° 

Heriot 

Manufacture of Sugar from 
the Cane and Beet 

160° 

Jagindarsingh 

A Text- Book of Organic 
Chemistry 

I 160° 

Weston 

Carbon compounds 

160° 

Clarke 

A Handbook of Organic 
Analysis, Qualitative and 
Quantitative 

160° 

Richter 

Lexicon der Kohlenstoffver- 
bind ungen 

160° 

Kaye and 

Laby 

Physical and Chemical Con- 
stants 

189° 

Beilstein 

Handbiich der organischen 
Chemie 

160° 

(Berzeliu-s) 

180° 

(Peligot) 

Thorpe 

Dictionary of Applied Chem- 
istry 

185°-86° 


It was thought possible that previous 
workers got the m.p. 160° C. because of 
slow heating and consequent partial decom- 
position into glucose (m.p. 146° C.) and 
fructozone or even partial hydrolysis into 
glucose and fructose due to the presence 
of traces of water. Hence in one ease as 
soon as the temperature 160° 0. was reached. 
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it was kept constant for five minutes without 
the cane sugar showing any signs of melting ; 
on raising the temperature further, it finally 
melted at 188° C. vSharp. 

A reference to a paper '' The Melting Point 
of Sugar ” by K. Sundera and A. Mircev^ is 
here necessary. These authors determined 
the melting point of various sugars and found 
that the method of making the determination 
had a very great influence on the melting 
point ; the difference may amount to as 
much as 25° C. in some cases. To see 
whether the same was true in the case of 
cane sugar, we determined its melting point 
under the following varying conditions : 

(1) Keeping the tube in the bath from the 

beginning and heating it gradually 
to 188° C., total amount of time 
taken to raise the temperature from 
150° 0. to 188° 0. being six minutes. 

(2) Immersing the tube at 150° C. and 

then raising the temperature gra- 
dually to 188° 0., stopping at 
160° C. for five minutes, total time 
being seven minutes. 

(.3) Immersing the tube at 180° 0. and 
then raising the temperature, gra- 
dually to 188° C. stopping at 184° C. 
for two minutes, total tim(.‘ being 
four minutes. 

The melting point found by us in all the 
above cases was 188° 0. When the velocity 
of the rise of temperature was strictly 
maintained at 1 minute for 4° 0., as recom- 
mended by Sundera and Mircev, in some 
cases there was softening at 184° C. though 
the sugar melted finally at 188° C. 

This shows that tlie melting point of 
sucrose is independent of the variables, the 
total time of heating, the velocity with which 
the temperature of the sample is raised or 
the temperature of the surrounding bath 
and that it depends upon the purity of the 
sample alone. 

S. V. Shah. 

Y. M. Chakradeo. 

Eajaram College, 

Kolhapur. 

February 15, 1936. 


^ Zeit. Ziickerind, Czech. Rep.., 1934-35, 59, No. 23, 
204-206, 


The Iso-Electric Point of Vitamin Bi. 

In a note on the iso-electric point of vitamin 
Bi, appearing in the February number of 
Current Science (p. 586), Mr. G. Karasimha- 


murti makes the following statements.- — 
“'Sankaran and Be reported that the iso- 
electric point is in the. acid range (pll 3 *0) 
while Guha and his collaborators found it to 
be in the alkaline range at pH 8-5. These 
discordant results may be ascribed to the 
use of impure vitamin preparations ; 
further, the values obtained were not con- 
firmed by satisfactory biological tests.'’ 
There are certain inaccuracies in these 
statements, which should be corrected. 
Firstly, Birch and Guha^ did not state that 
the iso-electric point was at pH 8-5. They 
concluded from their experiments on con- 
centrated yeast extracts that “vitamin B^i, 
behaves like a base even at pH 8-5, and, 
therefore, must be either a true base or 
an ampholyte whose iso-electric point is 
higher than pH 8-5.” This conclusion was 
confirmed by Ghosh and Guha,^ who found 
that the vitamin in a very concentrated 
fraction obtained from rice-polishings also 
migrated to the kathode at pH 8*2. We 
did not consider it worthwhile pursuing 
this question further and it was taken up 
only in view of Sankaran and Be's observa- 
tions. Secondly, some of the vitamin pre- 
parations used by us, although not pure, 
were highly concentreffed and our results 
were invariably based on “satisfactory” 
biological tests carried out according to 
well-known standardised techniques and we 
had pointed out that Sankaran and Be were 
perhaps misled by their reliance on chemical 
assay only. Mr. Narasimhamurti's present 
observations substantially confirming our 
earlier results are, however, to be welcomed. 

B. 0. Guha. 

Indian Institute for Medical Research, 
Calcutta, 

March 6, 1936. 


1 Biochem.J.. 1931,25, 1391. 
“ Curr. Sci.., 1935, 3_, 554. 


Preliminary Note on the Blood Groups of 
Some Cochin Castes. 

Agglutination tests liave been made upon 
out-patients at the General Hospital, 
Ernakulam, Cochin State, South India, with 
the co-operation of Br. P. Karayan Menon. 
Test sera were obtained from the Haffkine 
Institute, Bombay, through the courtesy of 
the Director, upon the recommendation of 
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Professor E. E. Gates, r.R.s. The metliod 
followed was that given by Kolmer and 
Boener in Approved Laboratory Technic, 
Blood was taken from patients belonging to 
seventeen different communities ; 300 blood 
samples were tested by the writer and 300 
by Dr. Menon. The data for some import- 
ant castes already reveal characteristics of 
sufficient interest to be recorded noAV, 
although we hope to obtain more. The data 
for a small sample of Tamils, which were 
obtained from various non-Brahmin castes 
are also given in the following table for 
comparison with the West Coast people : — 


Table T. 

Cochin Blood Groups by Castes (1935). 


Caste and No, of 

Numbers 1 belonging to groups 

subjects 

0 

A 

B 

i 

AB 

Naiars — 121 

47 ! 

(5S-S%) 

43 

(3S-3‘/c 

[ 

27 

[22-4%) 

4 

(3-3%) 

Syrian Christians — 
140 

Co 

37 

(26-4% ■ 

40 

(28-6%) 

12 

(8-6%) 

Izhuvans — 132 

77 

(oS-3%) 

32 

{24-2%) 

16 

(12-2%)' 

7 

(5 ‘3%) 

Pre-Dravidian 
Tribes— 50 

26 

) 

13 

(30%) 

6 

(9%) 

(12%) 

Tamil Non -Brah- 
mins — 50 ( Madras) 

21 j 

{42%) \ 

14 

(28%) 

12 

(24%) 

3 

(6%) 


The Naiars are a mixed race from an 
original Dravidian (Melanid) stock now inter- 
mixed with hTambuthiri Brahmin genes.^ 
They are a matriarchal community and 
high caste ISraiars often have Brahmin 
fathers. The Syrian Christians are descended 
from Brahmins and IS'aiars who were con- 
verted to Christianity early in the Christian 
Era, perhaps about 300 A.D.. These data 
show a higher proportion of B, the group of 
North India, among them than among the 
Naiars. Although this may be due to the 
size of the samples it will only be possible 
to judge the relative heterozygosity of these 
two communities alter sufficient data have 
been obtained from Nambuthiris for com- 
parison. The Dravidian group A is weli 
represented in them both. 

The Izhavans are a Dravidian caste who 
probably came to the Malabar Coast from 
Ceylon,^ and they show a very low percentage 


of group B. A sample of only twenty -live 
of the Dravidian fisherman caste, Valans, 
indicates that they also have very little B, 
The Dravidian data from both coast?, 
although from small samples, are of inter e.^t 
because of tlie strong resemblance they bear 
to those of BEeydoii and Murphey for 
Melanesian Papuans (53 =7% 0, 26 -S ’,, A, 
16 .3% B, 3-2% AB), 2 as well as those of 
Bijlmer^ for some tribes of the Halmaheira 
Islands of the Moluccas ; a similarity that 
v/arrants further investigation. The con- 
sistently high proportion of Group I that 
we find among the lowest castes of Cochin 
indicates that they belong to a very ancient 
stock. The proportion of Group B is lower 
in the high caste non-Brahmins of Cochin 
than it is further north where B exceeds A. 
This is probably due to the original scarcity 
of agglutinogen B among the Pre-Dravidian 
and Dravidian people in South India. 

Only fifty members of Pre-Dravidian 
tribes have been examined at Ernakulam. 
The data for these agree with those of other 
workers for primitive races in showing a 
low percentage of B, fairly high A and about 
half the population in Group 0 lacking 
both agglutinogens. 

Eileen J. W. Macfarlane. 

Madras, 

March 1, 1936. 


^ Ayyar, L. K. Ananthakrishna, T/ic’ Cochin Trik's 
a7id Castes, P'rnakulam. 

- Bijlmer, H. J. T., Jouni, Roy. Anih. Inst., 1935,65, 
123-131. 


Chromosome Numbers in Milling Ionia 
hortensis, Linn. f. (Family : Bignoniaeew). 

3Iillingtonia hortensis, the Indian cork tree, 
a native of Burma and Maolay Archipelago, 
is extensively planted in avenues and gardens 
in India. The chromosome numbers have 
been, for the first time, determined by the 
author. Several counts were made in the 
metaphase plates of somatic and meiotic 
mitosis. The 2n number of chromosomes 
is 30 and the n number is 15. 

U. Narasinga Eao. 

. Oil Seeds Section, 

Agricultural Eesearch Institute, 
Coimbatore. 

February 25, 1936, 
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Mathematics and the Sciences. 

I AM grateful to your reviewer for so freely 
quoting (p. 591) examples from Descriptive 
Mathematics. To these I shall refer in 
reverse order. The example on rhythm 
in prose I cannot take space here to explain ; 

I would merely extend it by putting the 
question, whether there be in any language 
a group of words or syllables, other than the 
specific “ tra la la ”, which do for three- 
time in music what '' due, duty, dutifully” 
do for four-time. The example is evidently 
a '' wandering away from well-trodden paths” 
on which the reviewer frowns. 

The excuse for tlie example on the 
secant is that the speed with which the sun 
crosses the horizon is noticed at once by one 
who comes to the tropics, and it is the 
contrast with the insensibly slow speed in 
temperate latitudes that is suggested. Build 
on this astronomy if you will, but the example 
itself is based on a wide range of simple 
experience. 

The quotation of Vieta’s formula 
(Descriptive Mathematics 12, Ex. 8) is, 

I am afraid, divorced from its context, 
'' calculate as far as the slide rule 
allows .... Compare with this. .. .loga- 
rithms.” There is nothing really terrify- 
ing about the calculations ; the limitations 
of our tools are soon revealed ! The other 
examples with the astronomical num- 
bers are, for one thing, intended to deliver 
from the general fear of such numbers. 
It comes as a great relief to the students to 
see the ease of dealing with such examples 
from a commonsense point of view. I 
have found nothing to equal the slide rule as 
a means of teaching students commonsense. 
(Must I take the phrase ^‘all the slide rules 
in. the World” to be a response to my query 
as to discussions on slid(‘. rules i) 

It may be useful if, following your re- 
viewer’s example, I mention a personal 
detail. I have no liking for statistical work, 
and I do none save what the students may 
require ; I have often wondered if it be a 
disadvantage that I have had no intimate 
experience of computing. 

(i) More important, however, than such 
matters is the suggestion advanced that the 
present courses in mathematics are really 
satisfactory, with the implied denial that 
there is any special need to -make liaison 
between mathematics and c the sciences. 
Doubtless there are somewhat rare scientific 
workers who automatically cultivate the 


required speed and accuracy in numerical 
work ”, but the general experience is that 
great numbers are handieapj^ed, and that 
even books and researches in their subjects 
are practically closed to them, because 
they had been given a maf-hematical 
training of an unsuitable kind. One' aim I 
should like to do something to achieve is- 
to make such books as Barcrot't’s Ar(M-. 
tecUire of Physiological Fnnction, or A.- Y. 
Hill’s books and papers, easy reading for 
the physiologist, and Keynes’ Money ^ YoL I,? 
for the economist. Mne-point circles and 
factorizations give no aid here ; their beauty 
must be reserved for specialist students. 

(ii) As to what is teachable, it was actually 
the fact that we mathematical teachers 
generally fail to convey to our students any- 
thing more than the impression that we are 
dealing with interesting puzzles that started 
me on the investigation which has led at 
this stage to Descriptive Mathematics. The 
complaint made is that I have overloaded 
the course, and to the outsider it will cer- 
tainly appear so. What, I believe, led the 
Board of Studies in Bombay University to 
arrange full facilities for teaching this course 
was that I gave the. members of the Board 
every opportunity to inspect tlie actual work 
of the students and to question them person- 
ally. It is possible to give students ' the 
satisfaction of Potcer with regard to the 
mathematical operations in question.: at 
the very least they are frequently in a posi- 
tion to api3ly critical tests to assertions 
which with the customary training they 
would have had. to accept: open-mouthed, 

^ Experto crede !\ and I am . hot. alone 
in the Bombay .Presidency in Irating.Jie^ted 


this new approach. 

JohN Maclean 

Wilson College, 


Bombay, 


March 9, 1936. 



I AM unwilling to continue the controversy, on 
the subject ; I shall close with a few remarks. 
In the first place^ I have been put at ease by 
Prof. Maclean’s nearly frank statement about 
his '' wandering away”, and about Ms 
recording through an example one of his 
experiences as he came over to - India from 
northern latitudes. 

Prof. Maclean ^ refers to the sugges- 
tion 'advanced that the present courses in 
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Mathematics are really satisfactory”. Wher- 
ever this suggestion may have come to him 
from, I am surely not its author or supporter. 
Blit in my opinion, the present book goes 
no way to remedy the defects of the existing 
system. The author aims at teaching the 
first ’ year Intermediate students the ele- 
mentary x^rinciples of mathematics and 
at the same time deliver ” them from 
the general fear’’ of ‘‘astronomical numbers”. 
I wish the author all success in the attempt 
but unless the Bombay Presidency students 
arCy as human beings, made of some other 
material than their colleagues elsewhere, 
I can foresee only a very limited amount of 
success in the endeavour. 

“ nine-point circles and factorizations . ... ; 
their beauty must be reserved for specialised 
students” — so writes Prof. Maclean, though 
I made no reference to these. But in the 


question papers set at the Wilson College, 
the non-specialised students are asked (i) to 
discuss the difficulty caused by irrational 
numbers in the theory of similar figures, 

(ii) to prove that any portion of an equi- 
angular spiral is similar in form to any 
other portion within the same angular range, 

(iii) to evaluate a fourth-order determinant, 
etc., etc. 

Mathematicians ! Please don’t be “ Conser- 
vative ” or narrow-minded ” II 

I shall close with the following sentence of 
Prof. Maclean, which, I trust, will amuse 
the general scientist, the student of Arts 
and the general educationst : 

“ I have found nothing to equal the slide 
rule as a means of teaching students common- 
sense.” 

' 0. X. 8. 


A Modification of Dixon’s Constant Pressure Respirometer. 

By Dr. B. X. Singh, 

AgriculUiral Research Institute, Benares Eindu University. 


pEACTICALLY all methods of determin- 
^ ing the respiratory exchange in plants 
depend upon the use of some gas- analysis 
apparatus, the one devised by Haldane 
being usually employed. Gas-analysis is a 
tedious process and various investigators 
have felt the need of some simpler method. 
In the course of investigations on the influ- 
ence of temperature on gaseous exchange in 
Fisum sativum, a study designed primarily 
to get an insight into the reactions involved 
in respiration,^- the constant-pressure respi- 
rometer recently described by Dixon- was 
found to be highly convenient for respira- 
tion measurements. But it was found in 
practice that the temperature of the measur- 
ing pipette in the Dixon's respirometer fre- 
quently changes, thus introducing consider- 
able errors. To obviate this difficulty? a 
“compensation” pipette (B') has been added 
to the Dixon’s apparatus (Fig. i). As a 
further safeguard against temperature 
fluctuations, the graduated pipette (B), 
the compensation pipette (B') and the 
manometer (M) have been enclosed within a 
glass jacket, the water in which is kept 
stirred to maintain a uniform temperature. 
The addition of the water jacket introduces 

1 Crozier, W. J., /. Gen. Physiol., 1924 7, 123. 

2 Dixon,’ M., Monometric Methods, 1934 (Cambridge). 


no inconvenience manipulation as the res- 
piroraeter need not be shaken during 
experimentation. The 3- way tap (F) facili- 
tates the introduction of the monometric 
liquid (paraffin coloured witli Sudan III) 
into the U-tube (M). The vessels P and 
Q are of the type used by Haines (see Fray- 
mouth^) in the modification of the raicro- 
respirometer of Barcroft and Winterstein. 
Arising from the base of each vessel is a 
capillary tube which communicates with the 
outside air and may be closed by means of a 
tap (T). The right-hand vessel contains a 
glass-lattice platform on which the plant 
material is placed. 

Attention has recently been drawn by 
various investigators to the existence of 
several metabolic groups among individuals 
of the same chronological age, an important 
consideration when it is not feasible to 
experiment upon single individuals. In 
investigations where a number of seeds are 
taken in a lot for experimentation, this 
error is considerably reduced, if not entirely 
eliminated, by a rigid control over the 
selection of a single variety and the condi- 
tions of germination in order to obtain a 
population more or less of the same meta- 


^ Fra3miouth, J. Ann, Bot., 1928, 42 , 75. 
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Fig. 1. 

Modified Dixon’s Respirometer. 


bolic age. After the germinating seeds have 
been weighed they are placed in the right- 
hand vessel, 20-25 minutes being allowed 
for the vessels to attain the temperature of 
the water bath. This long period of equili- 
bration is necessary as the material takes an 
appreciable time before the constant rate of 
respiration for the temperature of the 
apparatus is reached. Moreover, when 
seeds are brought from a lower to a higher 
temperature the output of CO^ is temporarily 
increased (due, in all probability, to the 
lower solubility of 00^ at the higher tem- 
perature) above the level that it subse- 
quently attains at that temperature. 

Further details of manipulation are as 


follows. In order to fill the vessels with 
dry CO^-free air the supply tube is connected 
by means of a T-piece with the tubes (X) 
and (Y) and the air is allowed to escape 
through the side-tubes attached to the 
vessels, after 3-4 minutes the current being 
stopped, the outlets closed and the supply 
tube detached . By means of the screw (S) 
the mercury is adjusted to the mid-point on 
the graduated 1 c.c. pipette (B) and the taps 
G and H are closed. After 45 minutes 
the reading of the pipette, representing the 
resultant of oxygen absorption and CO.^ 
evolution is noted and the taps G and H 
are opened. Having introduced a piece of 
damp potash in each vessel, both the vessels 
are filled with COo-free air in the usual 
fashion. In this case the COo produced is 
absorbed by the alkali, the oxygen uptake 
being noted after 45 minutes. Let us assume 
that the volumes involved due to oxygen 
absorption and CO^ evolution are Y O. and 
Y COo respectively. The volume Y read 
after the first 45 minutes gives the algebraic 
sum (the readings are considered + ve or — ve 
according as they indicate an evolution or 
absorption of gas) of Y O. and Y COo : 

V = Y COo H- Y Oo 
or V CO. = V - V Oo 
Y - V 0. 

when ce R . Q, . = — - - 


A few values of R.Q. obtained for Pisum 
sativum with the apparatus are tabulated 
below : 


Stage in 

Temperature 

germination 

25=^ 0. 

30° C. 

35° C.’ 

1 

1-01 

1*00 

1*02 

2 

1 0-62 

0-65 

0*72 

3 

1 0-80 

0*82 

0*91 

4 

0-77 

0*78 

0*80 . 


Measurements of E.Q. were made at four 
stages during germination, viz,^ (1) soaked 
seeds, (2) seedlings with roots 0-4 cm. long. 
(3) seedlings with roots 4 cm. long, and (4) 
seedlings with stem 2 cm. long. Generally 
speaking, an increase in temperature above 
25"" C. is associated with an increase in the 
ratio COo/Oo. 
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Pictorial Statistics — A New Method of Teaching. 

ill ,1 : „ By Prof. B. Samuel, 

Mvslim University, Aligoirh. 


^NE of the greatesf difificult-ies of teaching 
^ in our time is the ever-increasing 
amount of human knowledge and the ever- 
increasing entanglement of the individual 
facts produced by the complicated connec- 
tions of present-day civilisation. The great 
experiments of a hundred years ago. say 
Faraday’s investigation on the relation of 
electricity to magnetism, have to be 
taught to-day in lower classes in order to 
gain time in the upper ones for teaching 
the modern developments of science. The 
teacher of economics, who wants to lecture, 
;.s^ay on the wmrld crisis, has to acquaint his 
an^lience with the social, economic, hygienic, 
;%iid historical conditions of each and every 
I'Cpntinent and country before he can even 
:Start to analyse the situation of the times. 
It ds bpporning dppreasm^^ difficult to keep 
in tnuch.-, spheres, of activity 

of tlm ''pivifased has resulted 

in narrow specialisation of certain branches 
of knowledge accdmpanied .by stupendous 
ignorance of others, as is seen not only in 
different strata of society but in every human 
being;. How many men among us with classical 
M^cation'kh^ our own body, how and why 
it^'^'Orks^^ How many scientists .and technical 
men know the history, the social and the 
ecdnointtrdevelopment of our civilisation, on 
whose functioning our w^elfare and happiness 
depend f Any number of such questions 
can be put with justification even to the 
highly educated classes, the specialists them- 
selves. And this state of affairs confronts 
usi: everywhere. How, for instance, is a 
naifoh supposed to regulate its life, when 
thejifidividual has lost sight of the basic 
factV'bf its existence f But how can know- 
l‘T^dge'd3no-“-acquired ! Who has the time to 
study -^^odentifie or technical treatises: who 
is able to read a complicated statistic — and 
uhdbrstand its implication^? This article 

^ intended ‘-to draw attention to a new^ 
glkhod'of teaohing which may be a possible 
f5dllfeoff*'^-^f6r many of the difficulties 
M^id^ed- above. 

The Vienna Method of Pictorial Statistics 
was originally developed by Dr. O. Neurath 
and his collaborators in Vienna, where the 
municipality wanted to acquaint the people 
with its activities and to popularise its 


achievements with a view to obtain their 
intelligent co-operation. From such a small 
beginning it has now grown to be a recog- 
nised method of teaching on the Continent, 
in England, and in America. 

The idea of representing statistics by pic- 
tures is very old. In spite of the fact, that the 
basic principles of the Vienna method are few 
and simple — as in so many good methods — 
the difference between the old w^ay of repre- 
sentation and the new one is enormous. 
Let us suppose that it is desired to compare 
the motor car industry of America with 
that of Europe. The old way would be to 
represent the American industry by a big car 
and the European with a small one. So far 
so good ; but now the difficulty arises : — what 
shall be compared The height, the length 
or the area of the picture f In addition to 
the picture it becomes necessary to indicate 
the numbers of cars produced in each country. 
In other words, the illogical position, viz,, 
that the statistics is given in two different 
manners, — in figures and pictures, — is 
brought out, the latter being degraded to 
mere illustrations, the former alone giving 
the real meaning. One of the fundamental 
principles of the modern mqthod is, to re- 
present the facts, wdiateyer they may be, by 
2 b repetition of pictorial units, eVhCV unit stand- 
ing for a certain quantity. Fig. 1 gives in 
this manner a comparative idea of the motor 
car industry in America and in Europe. 
Here we see pictures of a number of cars, 
each of which is “ineant to represent 100,000 
motor vehicles - produced. Further the 
method is particularly adapted, to repre- 
sent various other facts simiiltaneously and 
to indicate their inter-relations-. This is done 
by giving an individual symbol intended 
to represent the factj such form and appear- 
ance that it is clothed with technical or 
social meaning, and by arranging these 
symbols in a suitable manner,' they can be 
ih^de to convey their relationships. Eefer- 
ring to this picture again we see the niunbCx 
of employed workers, each symbol repines eh- 
ting the worker, standing for 100,000 employ- 
ees, and we can see at one glance, that the 
armual production per icorker is 11 cars in 
America and less than 1 car in Europe. The 
background for the portion of the picture 
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North and South America. Europe. 

Fig. 1. Production of Motor Vehicles in 1929. 

representing America, for instance, the sky- rationalisation, for the high level of the 
scrapers and the symbols of mass production industry in that countrv . . . . , 

convey the reason, viz., the higher state of A similar problem is dealt with in Fig. 2. 


1923 


1928 i 


Eaa» wagon repreionte 50,000 tons of coal produced Each Figu.-e represenfj 200 miners 

Fig. 2. Rationalization and Reduction in the Number of Workers. 

( J^ationalhation of an Austrian coalmine.) 
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Here, however, the inter-relation and expla- 
nation of the factors thus represented do not 
constitute a side- issue, but form the main 
object of the representation. We are able to 
see not only the increased production and 
reduced number of workers represented, but 
also the difference between manual and 
automatic transport clearly portrayed. 

Thus, by a careful design of each indivi- 
dual symbol, and by a thoughtful construc- 


hundred years ago by 140 horses and 
840 men, is ^ accomplished by a crane 
and 3 men to-day. Fig. 4, an example 
of the application of the Vienna Method 
to Geography and Economics, shows the 
productiveness of the continents. Each 
black figure represents 100 millions of 
human beings, actually living there, whereas 
the w^hite figures indicate, how many more 
millions could be supported on each conti- 




tidi^ipf each table, each picture can be 
made to be a living entity. In short a 
simplified language results. These modern 
hieroglyphs speak a language which anyone 
can„understand. Their possible applications 
are many indeed ; they may be employed 
whereyerr facts and their relations have to 
be stated*; in other words, they make it 
possible to “ get a picture ” at one glance. 

Fig. 3 gives an example of the method 
in science teaching, shows the develop- 
ment of mechanical engineering. The 
lifting of 350 tons which was done some 


nent. It can be seen that Europe and 
East Asia (China) are the really over- 
crowded parts of the globe, no white figures 
being present, whereas North America is 
only sparsely inhabited. In the picture at 
the same time distinguishing marks are 
employed to characterise the standard of 
the economic system of the people, tlie 
toothed wheel standing for modern technical 
method, the hammer for the earlier method 
and the bow and arrow for the methods of 
the tribes of primitive hunters. 

We have confined ourselves in this article 
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Each figure 100 millions human beings. White figures = potential surplus. 

Fig. 4. Agricultural Productivity of the Continents. 


to these few remarks, but any one who studies 
the new method more intensively will find it 
attractive and fascinating. It recommends 
itself to any teacher, lecturer or social 
worker ; it is of extreme usefulness in social 
work and for adult education. This method 
appears to be of particular value to India, 
where the needs of education are so great, 
where the work of '' uplifting the village ” 
has become imminent and where the ideas 
and conceptions of western civilisation 
clash with those of an old tradition, render- 


ing educational problems particularly diffi- 
cult. The Vienna Method is eminently 
adaptable to Indian conditions ; the more 
so, because the hieroglyphic language of 
the pictures can be understood by any one 
in complete disregard of the diversity of 
the spoken language.* 


* Further detailed information may be obtained from 
the “ International Foundation for the Promotion 
of Visual Education.” The Hague (Holland), 
Oberechtstraat 267. 
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Industrial Outlook. 

Power Alcohol. 

By Dr. N. G. Chatterji, 

Earcourt-Butler Technological Institute, Gawnpore. 


A LCOHOL, in the form of a mixture with 
petrol, is being used in Europe as a 
“carburant” in motor cars for more than 
twenty years, but on account of certain 
technical difficulties vigorous steps could not 
be taken to push it on until the time of the 
appearance of absolute alcohol in large 
quantities in the market. The success 
achieved in the manufacture of water-free 
alcohol on a commercial scale made it 
economically possible to replace rectified 
spirit by this quality of alcohol in preparing 
alcohol-petrol mixtures, with the result that 
most of the technical difficulties with regard 
to the use of such mixtures became things 
of the past. Power alcohol may now be 
taken as almost synonymous with absolute 
alcohol of not less than 99-4% strength. 

It may here be mentioned in passing that 
so long as rectified spirit was being used in 
the alcohol-petrol mixtures, it was absolutely 
necessary to incorporate into the mixture a 
certain proportion of benzol, in order that 
the latter may serve as a kind of 'hinder” 
and prevent the spirit-petrol mixture from 
separating into two layers, specially at low 
temperatures. But the miscibility of abso- 
lute alcohol and petrol is very high, so that 
the addition of benzol is no longer a necessity 
but may be regarded as a luxury, for alcohol- 
petrol mixtures containing benzol are sold at 
a higher price and are classed as 'super- 
carburants’. 

Technical Methods of Manltfacturing 
P owEU Alcohol. 

Practically the whole of the world's 
manufacture of absolute alcohol is being 
carried out by one or other of the two 
processes, namely, (1) Azeotro 2 :)ic Frocess, 
which is represented by {a) the French 
Process — the so-called D.D.S. (Distilleries 
des Deux Sevres) or Molle Process, suing a 
mixture of benzine-benzol as the entrain- 
ing liquid, the patents for the process held 
by Usines de melle, Melle, France, {b) The 
so-called "Drawinol” process of the Eeichs- 
monopolver-waltung of Germany, using tri- 
chlorethylene as the entraining liquid. This 
process, however, is merely an adaptation of 
the D.D.S. process to suit certain local 
requirements and conditions. (2) The Salt- 
dehydration Process, or the Hiag Process, 


the patents for which are held by the 
Hiag-Verein of Frankfurt am Main, Germany. 

By far the largest number of factories 
make power alcohol by the Melle Process, 
not only because it is the oldest, but also 
because in its latest improved form it has 
considerable advantages over the Hiag 
Process. 

Principles of Working of the Processes. 

Azeotropic Frocesses depend upon the fact 
that when rectified spirit wffiich contains 
about 4*5 per cent, of water and 95*5 per 
cent, of alcohol is mixed with a certain 
quantity of some other liquid, say benzol 
or trichlorethylene, and the whole is distilled, 
the first portions to distil off is a mixture of 
alcohol, the added liquid, and water in a 
fixed proportion, because such a ternary 
mixture is most volatile. F'ow the propor- 
tion of water in such mixtures is considerably 
higher than its proportion in rectified spirit, 
so that if enough of the 'entraining liquid' 
is added and the distillation carried on long 
enough, the rectified spirit is gradually 
exhausted of its water content in meeting 
the demands of the ternary mixture, whicli 
would be the first to get into the vapour 
condition as it is the most volatile. In 
case there remains a surplus of tlie 'entrain- 
ing liquid', a binary mixture in definite 
proportions of this liquid and alcohol is next 
formed, for such a mixture in its turn is 
more volatile than either alcohol or the 
liquid alone. Finally, when the quantity 
of the entraining liquid also is exhausted in 
this way, there remains only pure anhydrous 
alcohol. Some details of the Melle Process 
have been described by Caupin.^ 

Some of the salient points connected with 
this process are given below : — 

(1) This process gives 100 per cent, alcohol 
in works practice. 

(2) The process can be worked either 
with rectified spirit, or with raw^ spirit, 
or directly from fermented wash. 

(3) The purity of the alcohol is high 
even when the impurities in the raw alcohol 
are considerable and of different kinds. 

(4) The existing distilleries equipped with 
rectifying columns can easily be adapted 

'^Ciirrent Science ^ February, 1935^ 
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to work on this process by small additions 
and alterations. 

(5) It requires the use of an ‘‘ entraining 
liquid ” which works in the process in a 
cycle. The working losses of this liquid 
may not be higher than 0*075 per cent, of 
the quantity of absolute alcohol produced. 

(6) Starting with fermented wash and 
adopting the improved process known as 
the Meile 4th technique, the head and 
tails ” fractions may not be more than 
5 per cent, of the total quantity of alcohol 
distilled. In other words, out of every 
100 parts of alcohol present in the fermented 
wash, as high as 95 pa.rts may easily be 
obtained in the form of absolute alcohol, 
the rest as mauvais gout ”, fit for being 
used in making methylated spirit ”. 

(7) The cost of production of absolute 
alcohol may be taken to be practi- 
cally the same as that of rectified spirit 
made in the ordinary rectifying plants. 

(8) Plants made for this process work 
almost automatically and can easily be 
managed by one intelligent workman. They 
have no moving parts to get out of order 
or to require constant attention. 

The Hiag Process depends upon the very 
strong hygroscopic properties of anhydrous 
alkali acetates, which wdien treated with 
rectified spirit abstracts water from it 
making it practically water-free. The salt, 
after being made anhydrous by heating to 
a temperature of about 300^^ C., is suspended 
in a certain quantity of absolute alcohol, and 
in this form flows down a tower packed with 
Easchig rings, meeting in counter-current 
vapours of rectified spirit rising from the 
bottom. Thus dehydrated alcohol vapours 
come out from the top while hydrated salt 
in alcohol flows away from the bottom. The 
salt is recovered, dehydrated and used again 
in the process. 

The more important features of this 
process may be summarised as follows : — 

(1) It is not possible to get 100 % alcohol ; 
in works practice, 99 *8 % alcohol is obtained, 
which is of coxirsc high enough for making 
motor fuel compositions. 

(2) The process may not work very 
satisfactorily for a length of time, unless the 
spirit treated has been carefully rectified. 
For this reason in the preliminary process of 
rectification, a fairly large proportion — 
about 12 per cent. — may have to be cut 
out as head and tail ” fractions. In other 
words, out of every 100 parts of alcohol 
present in the fernaented wash, not more 


than 90 parts at the most, can be obtained 
in the form of absolute alcohol. 

(3) Superheated steam is necessary for 
dehydrating the salt, and making it active. 

(4) The dehydrating salt is cheap ; more- 
over, the loss in use is almost negligible. 

The patentees of both the processes are 
not directly interested in the manufacture 
and sale of plants, which may be ordered 
from any of the firms, who have obtained the 
permission for doing tlie same from the 
former. 

Some Properties of Alcohol-Petrol 
Motor Fuel. 

The properties of alcohol-petrol mixtures 
as motor fuel have been very carefully 
investigated by a large number of people, 
particularly by Prof. Hubendick in Sweden, 
Prof. Wawrziniok in Dresden, Lascot in 
Prague, Dumanois in Paris, and the Polish 
Alcohol State Monopoly. The cumulative 
result of these investigations has been to 
establish firmly the superiority of alcohol- 
petrol mixtures (within definite proportions) 
over straight petrol, wken used in motor 
cars. It seems, however, that there is still 
a certain amount of prejudice against these 
mixtures, partly due to ignorance and partly 
to propaganda carried on by interested 
opponents. Of the more common criticisms, 
some are mentioned below : — 

(ft) Alcohol has loAver calorific value and 
hence there must be increased consumption 
of this fuel per mile. This objection is 
based on a fallacy, for it assumes that in 
ordinary motoring practice there is com- 
plete conversion of the theoretical heat 
content of petrol into mechanical power, 
which is far from truth. On the contrary, 
the addition of a certain amount of alcohol 
to petrol, brings about more complete 
combustion of the air and fuel vapour 
mixture in the cylinder, and increases the 
nett efficiency, as it is possible to wnrk such 
mixtures under higher compression ratio. 

(b) Alcohol attacks some parts of the 
motor — ^much fuss seems to have been 
made on this point, because the cylinder of 
an autobus of the Paris Transport Co., using 
mixed fuel was found to be abnormally 
corroded. This was later traced to be due 
to thiophene contained in the benzol, a 
small quantity of which had been mixed in 
the fuel. Exhaustive experiments have 
shown that absolute alcohol has no corrosive 
action on ordinary metals used in the con- 
struction of motor car engines. Prolonged 
periods of use in Paris omnibuses of fuel 
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mixtures made with even rectified spirit, 
have not revealed any undue corrosion. 

(c) Difficulty in the starting of motors 
has sometimes been cited, but this is not at 
all likely to be experienced in India, even 
during the severest winter, for with absolute 
alcohol added in the right proportion, there 
is neither the risk of any separation of the 
alcohol and petrol, nor a lowering of the 
vapour pressure of the liquid fuel. 

On the other hand, the advantages offered 
by the addition of alcohol to petrol are 
many. The most important of these is the 
antidetonant property which enables an 
alcohol fuel to be used under higher com- 
pression than ordinary petrol, resulting in 
the production of more power. Another 
useful property conferred by alcohol is that 
it prevents pre-ignition and knocking of the 
engine. But probably what is likely to be 
most appreciated by the motorist is the 
anti-calamine property of alcohol. When 
carburation of the engine is not perfectly 
regulated, as is likely to be in town driving, 
there is deposited on the walls of the explo- 
sion chamber of the engine a hard black 
incrustation known as calamine. The harm- 
ful effects of this carbon deposition are too 
well known. Due to the more complete 
combustion of the mixed fuel, the engine 
remains clean for much longer x>eriods, for 
there is practically no carbon deposition in 
the cylinder. 

It is perhaps worthwhile to mention one 
property of alcohol fuel, namely its solvent 
action for the resinous material which 
gradually gets deposited from petrol on the 
inside of the car reservoir. The result is 
that when an alcohol-petrol mixture is filled 
for the first time in the tank, the incrusta- 
tions may get dissolved, and getting 
deposited in the filter cause choking and 
annoyance. Within a short time, however, 
the tank becomes clean and the cause of the 
likely trouble is over. 

Cost of Manufacture in India. 

The question of the probable cost of 
manufacture of power alcohol in India 
is of great importance, and every effort 
has been made to show that the cost would 
be much higher than that of petrol brought 
from Burma. But careful estimates show 
that with molasses at -/4/- per maund, the 
cost of manufacture may vary from -/6/S to 
-/4/9 per gallon, according to the nature 
of the distillery. It is therefore necessary 
to emphasise on the fact that the semi- 
official estimates made in 1932 are now 


acknowledged to be too high, for at that time, 
first-hand knowledge of the industry was 
not available. One ma^^ thus take it that 
the cost of power alcohol in the sugar growing 
parts of India would be the same as that 
of Burma c.i.f. Calcutta, which is 

stated to be -/5/- per gallon. 

Po^vER Alcohol and Molasses. 

Great interest is now being taken in 
India in the problem of the utili- 
sation of molasses, the production of which 
has very rapidly increased with the growth 
of the sugar industry. But curiously enough 
little attention seems to liave been given 
to the fact tliat the c^uantity of this material 
which is actually likely to be surplus would 
be just sufficient to produce the quantity of 
power alcohol that may be required to 
supply the country’s need. Thus the esti- 
mated maximum production of molasses 
is 450,000 tons per annum, while the con- 
sumption is about 175,000 tons, so that 
the surplus in molasses is some 275,000 tons. 

The present annual consumption of petrol 
in India may be taken as 82 million gallons. 
On a 20 : 80 alcobol-petrol mixture basis, 
the quantity of alcohol required woiild be 
16*4 million gallons. To produce this 
quantity of alcohol, the amount of molasses 
required v/ould be about 273,000 tons, which 
is almost exactly equal to the amount of 
molasses lying surplus in the country. 
Importance OF Power At.cohol Industry. 

There can be no question about the 
immense national importance of establishing 
the power alcohol industry in every country, 
especially after the recent announcement 
of the Oil Sanctions Enquiry Committee 
that in order to make oil sanctions effective, 
there must also be the power alcohol 
sanction. The gravity of the question has 
always been recognised, and as early as 1920, 
Government appointed the Industrial 
Alcohol Commission, who reported very 
strongly in favour of developing the power 
alcohol industry. After mature considera- 
tion, the Government of. India accepted these 
recommendations [Resolution Wo. 6 of 
October 1, 1927) and ordered that power 
alcohol as such should not be handicapped 
by the imposition of any excise duty. But 
in spite of this encouragement and practical 
sympathy of the Government of India, the 
establishment . of the industry was not 
economically possible on account of the 
high price and non-availability of the neces- 
sary raw materials. But curiously enough 
when there is an abundant and incessant 
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supply of molasses in the country, interest 
in power alcohol manufacture is being casu- 
ally revived not for its own sake but as a 
means for utilising this by-product which 
has become almost a nuisance for sugar 
factory management. 

Common Objections Against Power 
Alcohol Development in India, 

It may be of interest to examine briefly 
some of the more important argu- 
ments that have been advanced even from 
authoritative quarters against the develop- 
ment of the power alcohol industry in India. 

(1) The possibility of exporting molasses 
outside India through a foreign agency is 
now being banked upon largely for getting 
rid of surplus molasses. Here tacit 
assumption is being made that power alcohol 
industry should be regarded merely as a 
by-products industry twice removed and is 
of no intrinsic importance at all ! And yet 
huge sums of money have been given as State 
grant to establish the “ Synthetic Petrol ” 
industry in The United Kingdom in order to 
have an independent supply of liquid fuel in 
the country. In addition to this, the Chan- 
cellor of the Exchequer has persistently 
refused to impose any duty on power alcohol. 

Apart from the fact that it would never 
be possible for any agency to export molasses 
produced within but a limited area from 
the port towns, there is at least one strong 
reason why every effort should be made to 
establish the power alcohol industry in the 
country for its own sake, even if a fair price 
were obtained for molasses exported out of 
the country. With the separation of Burma 
from India, it is certainly a matter of national 
importance to have an indigenous motor 
fuel to combat against the possible evils of 
a virtual monopoly in petrol held by a private 
company outside India. As matters stand 
there is even now no protection against 
any arbitrary rise in price of petrol, for it 
is too well known that laws of economics 
play very minor part in fixing the price of 
this commodity in any country. It may 
also just happen, as has been pointed out 
by some, that for the improvement of the 
industry or the finances of the country, a 
cess on the export of Burma petrol may be 
imposed, the burden of which would fall 
on the consumers in India. 

(2) There is no doubt that the Burma 
petrol industry would be adversely affected, 
but due considerations should also be 
given to the fact that during the last two 
years, there has been a natural increase 
in consumption of petrol in India by at 


least 8 million gallons. In fairness, here- 
fore, the power alcohol industry may legi- 
timately claim for a share in the increased 
market, especially in those areas where 
power alcohol can be marketed at the same 
price as petrol. 

(3) The question of the of revenue to 
GovernmcTit may, after all, be not very 
serious, especially if power alcohol be intro- 
duced in the sugarcane areas, far away from 
port towns, and where the cost of manu- 
facture and distribution would be low 
enough to bear an excise duty almost equal 
to the present petrol duty. At the same 
time, it ma^^ be pointed out that with the 
separation of Burma, the wholebf the income- 
tax derived from the petrol industry would 
be lost. A part of this may, however, be 
recovered by developing the power alcohol 
industry in India. 

Power Alcohol and Legislative 
Measures. 

The necessity for some kind of legislative 
protection is absolutely necessary during 
the initial stages of the development of 
the industry. This has been the experi- 
ence of practically every country in Europe 
where power alcohol is being used. Pro- 
bably the simplest measure that may be 
taken is to fix a minimum sale price for 
petrol within the province, based on the 
present average market price, so that unfair 
cut-in-price competition may not be possible. 
Such a measure would also indirectly give 
protection to the Burma petrol industry, 
which is alleged to be threatened by what 
is reported to be foreign dumped oil. 

Concluding "Eemarks. 

From what has been said above, one may 
say that the conditions in India are ideal in 
every way for the development of the power 
alcohol industry. We have an abundant 
supply of cheap molasses, a large internal 
market which is expanding rapidly, best 
climatic conditions for getting more favour- 
able results from the use of alcohol-petrol 
mixtures, and political changes in the consti- 
tution of the land making it almost impera- 
tive to have an independent supply of motor 
fuel spread out all over the country. Last 
but not least power alcohol offers the best 
economic advantages to the country for the 
utilisation of molasses, for it would be seen 
that out of every -/6/- per gallon involved in 
the cost of manufacture of power alcohol, 
only -/!/- (cost of denaturants and patent 
licence fee) really goes out of the country, in 
contrast to at least -/3/- per gallon in the 
case of petrol brought from outside. 
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Zeros of Legendre-Polynomials. 


SzEGO (Trans. Am. Math. Soc., 39 , 1-17) has 
derived very interesting results concern- 
ing the zeros of Legendre-polynomials, 
Bessel’s functions and certain trigono- 
metrical polynomials in an entirely elemen- 
tary way. The method consists in applying 
in a modified form the classical theorem of 
Sturm concerning the zeros of functions 
defined by means of a linear second order 
equation. [For an analogous method, see 
e.g. Courant-Hilbert, Methoden der Mathe- 
matisclim PhysiJc., Ed. II.] The modified 
form runs as follows: Let y{x) and Y{x) 
satisfy the equations y" + fix)y == 0, 
Y" + P(:r) Y =--- 0. Further let y{x) > 0 in 
a < X < b. yib) ==■ 0 and Lim {y'Y~yY'} 

X a 0 

exists and > 0. Then either Y is identi- 
cally zero or else it will be negative in some 
subintervals of {a, b). As an immediate 
consequence of this is the following theorem, 
mz., if be continuous and decreasing 
then the sequence of zeros of y(x)^ any solu- 
tion of y" + = 0 is convex. (Szego 

makes the conditions on (fi^x) less restrictive.) 
The method of application of these results 
consists in comparing the equations that are 
satisfied by or J^x) with equations, 

the nature of the roots of the solutions of 
which are known. For instance, the seco nd 
order equation satisfied by y = Vsin6^ X 
P„(cos d) is y''+{{n + i)"+(2 sin. 6)'=} y=0 ; 
this is compared with the equation y" + 
[n + ‘J)- y ~ 0. By applying these two 
theorems Szego proves the results of Markoff- . 
Bruns-Stieltjis in a slightly sharpened 
form. He has proved that if Qv is the vth 
zero of (cos 9) in the interval (0,77/2) 
then 


(V — i) 77 

n -r J 


< dv < 


V 

n-hl 


rr. 


Analogous results are proved in the case of 
Bessel’s functions of all orders and associa- 
ted Legendre functions. By comparing the 
equations satisfied by Jq{x) and P;,^(cos 6), 
he has also deduced interesting relations 
connecting the zeros of these two functions. 
In the second part of the paper he has 
obtained results concerning the uniformity 
of distribution of zeros of polynomials of 
the type 

(/) (/) 


where A;, is a monotonic decreasing sequence. 

For the proofs the only result that is used 
is the known elementary result that 

U sin - — - — ^ is^ 0 for all v. Sharp- 
m = 0 ^ 

er inequalities are derived for the case when 
the A’s form a convex sequence. He has 
also obtained simple proofs, with genera- 
lisations of some known theorems of Polya 
and of some results concerning the regularity 
of distribution of zeros of polynomials of the 
type 

S (n — 2'k)6 (a > 0). 

0 

He has obtained some more precise results 
in case the a^/s are capable of being defined 
as the moments (interval (0, 1)} of a positive 
function. 

K. V. L 


Trigonometric Series and Power Series with 
(Multiply) Monotonic {Melirfaeh-monotone) 
Sequence of Coefficients. 

Fejer (Trans. Am. Math. Soo.., 39 , 18-59) 
has obtained a series of theorems 
concerning polynomials and power series of 
the type mentioned in the title in a very 
elementary way. He has deduced a great 
number of results concerning the rest series 
[e.y., S Cv cos (y -l- r)d] and in particular has 
obtained the result of Szego concerning the 
distribution of zeros of P,, (cos d). There are 
some results concerning the positivity of 
partial sums of various orders of trigonome- 
tric polynomials whose coefficients are multi- 
ply-monotonic. Incidentally he has given a 
very simple proof of Heine’s sine-series deri- 
vation for P;^ (cos 6) cv sin {n-\-2v + l)d, 
and has obtained the interesting result that 
the sequence Cp is 3-ply mono tonic. He has 
made this too evident by obtaining the 
formula 

- p =r- r 

4 ^ ^ 2^^ + 2v + 1 

where 

_ 1.3*5***(27c-l) 

■ 2-4-6---2A: 

(It can also be obtained by expressing 
Heine's formula for Cv in terms of partial 
fractions.) It is not possible to reproduce 
here all the important results contained in 
the paper. The following illustrate the 
types of important results obtained : — 
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1. If is a monotonic sequence then the 
cesaro-means of the first order of the sum of 
the series U av sin {2v-\-l)d are all non-nega- 
tive. 

2. If /(6>) ^iJavSin (v-hl)0, and Lima,,=:0. 

11—^00 

Then f(d) cannot be throughout negative in 
any interval (0, a). 

3. If ay is a positive non-increasing se- 
quence, andLima;^ — 0, then if 8^, 6^, •• ‘8,^ 
are the zeros in (0, tt) of 

oo 

f{8') — Z ay sin [n + 2i7 + 1)0 are such that 
0 

(k —1)7T ^ ^ 

< C7;, < — * 

n n 

If, moreover, aj^is 2-ply monotonic (then the 
zeros are symmetrically distributed about 

77/2) then 

^ n ^ WTT 
w + 1 n + 1 ’ 

if the sequence is 3-ply monotone 

(m — ‘J)77 ^ ^ mrr 

There are two results concerning the 
schlicM nature of power-series whose coeffi- 
cients are monotonic. These are, 

00 

If f{z)=^S Cy and Cy is I-ply mono- 

1 

tonic, then /(c?) is scMichi in the unit-circle; 
and if f{z) is an odd-function then f{z) is 
schlicM in the unit-circle even if the coeffi- 
cient-sequence is only 3-ply monotonic. 

These results are proved by investigating 
the hild-curves of \z \ =)•<!, and showing 
that they have no multiple points. 

K. V. 1. 

The Neutrino Theory of Light. 
Following a suggestion of I)e Broglie 
{Gomptes Eendus, 1934, 199, 813) but altering 
his ideas in an essential way, P. Jordan 
has recently developed a neutrino theory of 
light. (Zs. /. Phys., 1935, 93, 164 ; 1936, 
98, 709 and 759^.) The neutrino is con- 
ceived as an elementary particle with a spin 

4 ™ and a rest-mass zero ; its existence 

was originally suggested by Pauli in order 
to account for the continuous ^-ray spectra 
of radioactive bodies. (The idea has been 
employed by Permi to develop a theory of 
;8-decay.) i)e Broglie assumed that a quan- 
tum Ihv of light was made up of two neutrinos 
of energy 7iv/2 and he attempted to deduce 
Maxwell’s equations for the quantum from 


the Dirac equation of the neutrino. Jordan, 
on the other hand, does not consider the 
quantum as a real entity at all, but thinks 
that only neutrinos produce the effects 
usually attributed to a quantum when a pair 
of them enter simultaneously into the 
reaction. Thus the absorption of a quantum 
hv is deserihed in the neutrino-theory as 
either a simultaneous absorption of any two 
neutrinos of energy liv^ and liv. such that 
D + v, = V or the absorption of one neutrino 
hv and the emission of another of less energy 
Jiv" such that v' — v" = v (Eaman effect 
of the neutrinos as Jordan calls this 
latter process). From this point of view 
Jordan has been able to prove that while 
the neutrinos having spins of i obey Fermi- 
Dirac Statistics, the apparent entity — the 
quantum — must follow Bose-Statistics. In 
the neutrino processes considered above, 
not only should the conditions + hv^ = 
hv = Jiv' — hv" be satisfied but also the 
neutrinos /ivj and hv^ must have parallel 
spin-axes as also the neutrinos hv' and hv". 
Kronig has been able to show how to set up 
a Lorentz invariant connection between the 
field, E, H obeying Maxwell ’s equations and 
the spinor field ^j, i/tg, ijj^ of the neutrinos 
which obeys a Dirac wave-equation. Now 
Jordan has tried to develop the physical 
significance of his theory by assuming two 
kinds of neutrinos — positive and negative. 
— and assumes that in every light process the 
difference between the numbers of positive 
and negative neutrinos remains constant and 
shows that the matheraatic.al icsults of 
Kronig receive a simple interpretation in 
terms of this hypothesis. In this way 
a close analogy has been set up between 
electron-positron pairs and y-rays on the 
one hand, and a positive-negative neutrino 
pair and the quantum on the other hand. 
By considering a unidimensional cavity to 
which Thermodynamical considerations 
are applied Jordan then shows that when 
and only when there are equal numbers of 
positive and negative neutrinos do we get 
a pure radiation field. 

T. S. B. 

Direct Measurement of the Absolute Amount 
of Adsorption in Liquid Surfaces. 
McBain has been associated with the deve- 
lopment of several new experimental methods 
useful in adsorption studies. To mention a 
few, vre have the quartz spring technique for 
following the rate of adsorption, the precision' 
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beam-type quartz niicrobalance, the nltra- 
filtration method for tlie determination of 
bound water and the microtome method for 
measuring adsorption at the plane liquid- 
vapour interface. In a recent communication 
{J. Am„ Ghem. Soe.^ 1936, 58, 378), has been 
described two new methods for measure- 
ment of adsorption which involve the use of 
the Plilger Raleigh Interferometer. The two 
methods, referred to as the 'compressed 
surface’ and the ' submerged surface ’ 
method, are both claimed to be applicable 
to any type of solution whatsoever. The 
method has given good results with an 
aqueous solution of ^-phenylpropionic acid. 

K. S. G. T). 


Determination of Melting Point of Organic 
Substances. 

A C 0 MMUNICA.TION on the above subject by 
F. Francis and F. J. E. Collins in the 
Journal of the Chemical Society (1936, p. 137) 
should be of great interest to all chemists 
as it discusses in detail the classical deter- 
mination of melting points by the capillary 
tube method. The authors have designed 
an apparatus by means of which different 
observers can obtain results which do not 
differ by more than 0*03°. The essential 
modification, apart from such improve- 
ments as electrical heating and mechanical 
stirring, is in the method of observation 
for which a telescope incorporating a periscope 
device is used so that in the same eyepiece 
both capillary and thermometer scale can 
be viewed together. There is also described 
another apparatus by means of which the 
setting points can be determined correct to 
rb 0-01° with but 2 gr. of material. It is 
found that invariably the melting point 
determined by the capillary tube method is 
higher than the setting point, but the latter 
is nearer to the temperature at which the 
molten material allowed to cool very slowly 
commences to solidify in the capillary tube. 
This temperature thus affords a better value 
for the melting point of a substance than 
the criterion used at present. 

M. A. G. Eau. 


Purification of Gallium by Fractional 
Crystallisation of the Metal. 

tlAMES I. Hoffman and Bourdon F. 
Scribner [Journal of Research of tjie National 
Bttreau of Standards, U. S. Department of 
Commerce, September 1935, 15, (3), 205] 
give the results obtained in a systematic 


investigation of the suitability of a process 
of fractional crystallisation for obtaining 
gallium in a state of high purity starting 
from the metal containing small amounts of 
various impurities. It was found that most 
of the impurities (some 20 other metals) 
tended to concentrate in the crystalline 
portion, and only a few impurities like 
silver and lead remained behind in the 
molten residue. Copper and thallium were 
found to be distributed about equally 
between the crystals and the residue. It 
was also found that the removal of iron, 
platinum, iridium and lead was impracti- 
cable except when the elements were present 
in very small amounts. 

The detection and estimation of the 
impurities were carried out by examination 
of the sensitive lines of the elements, employ- 
ing the stigmatic concave-grating spectro- 
grairh described previously by Meggers and 
his co-workers. K. R. K. 


A Study of Sagger Clays and Sagger Bodies. 

Raymond A. Heindd [Journal of Research 
of the National Bureau of Standards, F, S. 
Department of Commerce, September 1935, 
15, (3), 255] presents in detail the results 
obtained in a laboratory investigation of 
various specimens of simple and blended 
clays, this being undertaken with a view to 
determine their suitability for the produc- 
tion of saggers of desired quality. 

Each of the various grogs employed in 
the mixtures had been heated to about 
1200°C. before being crushed and graded. 
The test specimens consisted of bars of 
1 sq. in cross-section and of different lengths 
up to 12", and also of oval saggers 4" x 4" x 
6" X V. The tests carried out included 
(a) water of plasticity, (b) the volume and 
linear shrinkage during drying, (c) porosity, 
{d) modulus of rupture, {e) pyrometric cone 
equivalent (softening point), (/) linear 
thermal expansion from room temperature 
to 1000° C., (g) relative resistance to thermal 
shock, (h) Young’s modulus of elasticity 
and (i) plastic deformation. The addition 
of talc or magnesia in small quantities to 
sagger mixes was found to be beneficial but 
larger additions were injurious owing to 
their detrimental effect on the refractoriness 
of clay. 

The large amount of valuable data obtained 
in this investigation are presented graphically 
as well as in tabular statements. 

K. E.K. 

{Research Notes continued on p. 683) 
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SUPPLEMENT TO “CURRENT SCIENCE 


Neue Versuche uber den Mechanismus der enzymatischen 
Kohlehydratspaltung (Milchsaurebildung und alkoholische Garung).* 

Yon Professor Otto Meyerhof, L.L.n. 

(Aus clem Instiiut fur Fhysiologie am Kaiser Wilhelm- Institut fur Medizinische 

Forsclmng, Heidelberg.) 


D er Umfauo: des Gebietes, liber da^s ich zu 
beriehten liabe, ist in den letzten Jahren 
so gewachsen, dass icli mich not-\vendig anf 
einen kleinen Teil, der die gemeinsam mit 
K. Lohmann iind W. Kiessling ausgefdhrten 
Arbeiten der j lings ten Zeit umfasst, 

besehranken muss. Neben deni aeroben und 
dem anaerobenUmsatz des Kohlehydrats im 
Muskel haben in den letzton Jahren vor allem 
7 Avei aiidere, am Tatigkeitsstoffwechsel be- 
teibgte Substanzen das Interesse der For- 
schnng auf sich gezogen ; oinmal das YonEgg- 
leton und Eiske entdeckte Phosphagen, die 
Kreatinphosphorsaure, die bei der Tatigkeit 
in Kreatin und Phosphorsaure gespalten und 
dann wieder resynthetisiert Yurd. Tm Wir- 
bellosenmuskel tritt an ihre Stelle die Argi- 
ninphosphorsaure, die in unserm Institut 
aiifgefunden wurded Und zweitens die Ade- 
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nylpyrophosphorsaure oder Adenosintriphos- 
p'horsaure. die in abnlicher Webse in ihre Be- 
standteile Adenylsaure und 2 Mol anorganische 
Phosphorsaure zerfallt und daraus wieder 
aufgebaut werden kann. Diese Substanz 
und ihre Umsetziingen wurde von K. 
Lolimann in unserm Institut entdcckt, 
wahrend die Adenylsaure schon vorher von 
Embden im Muskel aufgefunden wurde, 
sowie ihr Zerfall in Ammoniak und Inosin- 


* Nach einem Vortrag, gehalten in der Biologischen 
Gesellschaft in Wien am 2, December 1935. 

1 O. Meyerhof u. K. Lohmann, BiQchm, Z,, J928^ 
196 , 22 . 


saure. Zwischen der Adenosintriphosphor- 
sii.ure und der Adenosinmono phosphorsaure 
Yurde kiirziich von Lohmann aueh noch 
die Adenosindiphosphorsaure als Zwischen- 
produkt fesbgestellt. Pie folgenden Por- 
ineln sind ietzt endgiiltig gesichert.^ 
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In meinem Bericht werde ich mich im 
wesentlichen besehranken auf die Inter- 
mediarreaktionen des Kohlehydrats selbst, 
die zur Bildung von Milchsaure flihren. 
Wir kdnnen sie am besten studieren in 
einem zellfreien Extrakt, der die Enzyme 
entbalt, aber koblehydratfrei ist und zu 
dem man Glykogen odor auch Zucker und 
geeiguete Aktivatoren zusetzt. Dieser Ex- 
trakt, besonders wenn man daraus noch 
durch Dialyse alle kleineren Molekiile ent- 
fernt, hat seit dem Jahre 1926, wo or zuerst 
von uns hergestellt wurde, flir zahlreiche 
Eragen als geeiguetes Material gedient.^ 


- K. Lohmann, Biochem. Z., 1935, 282, 120. 
? O, Meyerhof, Biochem. Z., 1926, 178, 395, 
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Abb. 1. 

Hydrolysekurven. Umwandlung der Harden-Young- 
schen Hexosediphosphorsaure in Froschmuskelex- 
trakt in Gegenwart von 0,01 n Fluorid bei 20° nach 
10,45,120 Minuter. 

Kun^e 2 Anfangswert. 

„ 5 mit Fluorid nach 10 Minuten, 

„ 9 „ „ ,, 45 
,, 13 „ „ „ 120 

Die Umwandlung des Harden-Young Esters ist nach 45 
Minuten beendet. Der senkrechte Abstand der einzelnen 
korrigierten Nullwerte entspricht der Spontanveresterung 
des Exirakts. 

Salzsaure bei 100°, ist ein aiisserst wicbtiges 
Hilfsmittel zur Untersiicliung des Umsatzes 
der x)bospl'iorylierten Yerbinduiigen gewor- 
den, vor allem an eh ziir Auffindung nener, 
nocb unbekannter Pbosphor&aureester. Sie 
liat aiicb Embden den Yeg znr Anffindiing 
der Pbospboglycerinsaure gewiesen. Da die 
Phosphoglycerinsaure 1 Stufe boher oxydiert 
ist als die Hexosedipbospborsaiire, so musste 
gleicbzeitig ein rednziertes Prodnkt ent- 
stehen, wofur Embden zutreffend die a- 
Glycerinphospborsaare annahm, die wir urn 
diese Zeit, wie ihm nnbekannt war, gerade 
isoliert batten. Aucb die anderen Eeak- 
tionen liessen sicb zur Haiiptsacbe experi- 
mentell verifizieren, vor allem die letzte 
Eeaktion des Embdeii-Scbemas zwischen 
Brenztraubensanre nnd a-Glycerinphospbor 
sanre. Im Endeffekt mussen bei iiberscbtiss- 
iger Brenztranben.^aiire pro Mol a-Glycerin 
pbospborsa^ire 2 Mol Milcbsaiire auftreten 
nacb der Gleicbnng, 
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CHs CHoOH CHs 

C = O + ClIOH =2CHOH + H 3 PO 4 

coon CHo-O-POsH. COOH 
aber da nur die links drebende Komponente 
reagiert, gilt das mir fiir die natlirliche 
a-Glycerinphosphor&aure. Bei der raoemi- 
schen dagegen, wo nur eine Halfte reagiert, 
muss pro Mol Glycerinphospborsanre nur 1 
Mol Milcluaiire entsteben. Das ist iiiin in 
der Tat bei Totalumsatz ganz genau der 
Pall, wie die Kurven der Abbildung 2 zeigen. 



Abb. 2. 

Verlauf der Milchsaurebildung in 10 com Extrakt 
mit naturlicher und synthctischer a-Glycerinphos- 
phorsaure. 

Kurve O : Milchsaurebildung ohue Zusatz. 

Ausgezogene Linien la und Ib : wSyntlietische Glyce- 
rinphosphorsiiure nut'll, 7 und 24 ing Glycerin. 

Gestiichelte Linien Ila unrl Ilb: NatiirUche Glyce- 
rinphosphor>aure mit 5, 9 und 11, 9 mg Glycerin, 

dm letzteien Falle entspricht die Differenz der Milch- 
saurebilclung gegeniiber dem Leerwert genau dem Dop- 
peken des zugesetzten (Uyceiins. Bei der synthetischen 
Saure stimmen Milchsaurebildung und Glyceringehalt 
ii herein.) 

Dass aber die bier vorliegende Eeaktion nur 
eine Bilanzgleicbung darstellt und der 
Umsatz wirklich, wie Embden annirnmt, 
Tiber eine Triosephospborsaure fiibrt, zeigt 
sicb in Gegenwart von Fluorid. Fluorid 
unterbricbt die Eeaktionskette hinter der 
Phospboglycerinsaure. Es bindert aber nicbt 
die Dismutation zwiscben Brenztranbeiisanre 
und a-Glycerinpbospborsaure. Infolgedessrn 
wird in Fluorid die a-Glycerinpbospboi£aiiie 
zu Phospboglycerinsaure oxydieit nuler 
Aufnabme von 2 Sauerstoffatomen und 
dafiir werden 2 Mol Brenztraubensaure zu 
Milcbsaure. 
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CH, CH.OII CH3 coon 

II II 

2C = O + CHOH = 2CHOH + CMOH 

II II 

COOH CHi-O-POaHi COOH CM.-O-POsH. 

Dies erklart sicli so, class bei der Dismutation, 
voa a-Glycarinphosphorsaiire mit Brenz- 
traubeasaare Milchsaure uad Trioseplios- 
phorsaare entstehen iind die letztere dann 
wieder in Phospboglycerinsaure und Glycenn- 
p'lospliorsa’ire dismiitiert, die Pliosphogly- 
cerinsanre aber dann durch Flnorid gleiehsam 
in eine Falle gerM'. 

Die Yorlegung des Embden-Schemas 
gerade im Aiigenblick nnserer eigenen Arbei- 
ten liber dieses Tbema hat- selir anregend 
anf die weitere Arbeit gwirkt, wobei ich 
zwei Efcappen nnterscheiden mochte. Die 
erste Etappe bestand in der Anfdndnng nnd 
Isolierimg teils einzelner im Schema ans 
theoretischen Grdnden schon postiilierten 
Zwisehenstufen, wie der Triosephosphorsanre, 
teils anderer dabei nicht voransgesehener 
weiterer Intermediarprodukte. Hierbei 
ergaben sich auch hochst eigenartige Gleicdi- 
gewiohtsreaktionen, diirch die die phosphory- 
lierten Zv\^ischenprodukte mit einander in 
Verbindnng stehen. Die zweite Etappe, 
die erst iieuen Datums ist und jetzt zum 
Abschluss gebracht wiirde, bestand darin, 
das Schema selbst einer bedeutenden Abande- 
rung zu unterziehen, um den raschen Abbaii 
zii Milchsaure damit zutreffend wiederzu- 
geben. 

Ich beginne mit der ersten Etappe, Das 
hauptsachliche Mittel zur Isolierung der 
Zwisehenstufen und Untersuchung ihres 
Umsatzes ist die Dialyse des Enzymextrakts. 
Dadiirch wird das Adenylsauiesystem und 
das Magnesium entfernt und infolgedessen 
auch alle Eeaktionen aufgehoben, die mit 
Aufnahrne oder Abgabe von Phosphat ver- 
kniipft sind. Eine Eeihe anderer Eeaktionen 
findet aber noch statt und dies sind merk- 
wiirdigerweise vor allem umkehrbare Eeak- 
tionen. Schon frtiher hatte K. Lohmann 
auf diese Weise eine umkehrbare Eeaktion 
gefunden, die noch vor dem' eigentlichen 
Abbau liegt, namlich die Umwandiung der 
am Anfang vorgeftihrten Hexosemonophos- 
phorsauren, der Aldosephosphorsto'e und 
Ketosephosphorsaure.^® Es hatte sich 
ergeben, dass der naturliche Eobison-Emb- 
den-Ester, der in Wirklichkeit nicht 


reine Glukosemonophosphorsaure ist, sondern 
aus zwei Teilen Glukose- und einem Teil 
Fruktosephosphorsaure besteht, ein Gleich- 
gewichtsester ist und dass sich, ausgehend 
von den reinen Verbindungen enzymatisch 
also ein Gleichgewicht herstellt. Diese Be- 
obachtung erklarte, warum neben der Hexose- 
diphosphorsaure, die eine reine Fruktose- 
diphosphorsaure ist, zim Hauptsache Glu- 
kosemonophosphorsaure in den Enzymex- 
trakten vorhanden ist. Sobald namlich eine 
Pliosphorsauregruppe aus dem Diester enzy- 
matisch abgespalten wird, wandelt sich der 
Monoester in das Gleichgawichtsgemisch 
um. 

Die erste Abbaustufe, die man aus Hexose- 
diphosphorsaure im Enzymextrakt erreicht, 
ist die Dioxyacetonphosphorsaure. Diese 
Etappe war von Embclen vor allem aus theore- 
tischen Erwagungen eingesetzt. Auch war 
damals schon die Glycerinaldehydphosphor- 
saure bekannt geworden, die H. 0. L. Eischer 
synthetisiert hat und die enzymatisch 
Milchsaure bildet und mit Hefeextrakt zu 
Alkohol und Kohlensaure vergaren kann.^’ 
Auch andtcre Autoren hatten Hinweise auf 
die Triosephosphorsaure gefunden. Die 
direkte Isolierung nnd Darstellung der Triose- 
phosphorsaure golaiig nils, als wir erkann- 
ten, dass die Hexosodiphosphorsaure sich in 
dialysiertem Extrakt nmwandelt in eine 
Verbindnng, die durch schwaches Alkali hei 
Zimmertemperatur in Phosphorsaure und 
Milchsaure verseift wird. Dieselbe Eeak- 
tion gab die Fischersche Glycerinaldehyd- 
phosphorsaure. Tatsachlich war unsere 
Substanz, die von K. Lohmann isohert 
werden koniite, das Isoinere, namlich die 
Dioxyacetonphosphorsaure.^® Das wurde 
zuerst dadurch hevdesen, dass sie mit Jod 
und Brom niclit reagierte. Schliesslieh 
wurde sie von Dr. Kiesshng synthetisiert 
und damit die Identitat sichergesteUt. Da 
die Substanz kein asymmetrisches C-Atom 
besitzb, so kann auch der synthetische Triose- 
esfcer zu 100 % vergaren. Im folgenden 
ist der chemische und der enzymatische 
LTmsatz der beiden Triosepbosphorsauren 
schematisch dargestellt. Merkwlirdiger- 
weise ist nun die Siialtung von Hexosedi- 
phosphorsaure in Dioxyacetonphospliat 
reversibel und bei dieser Eeaktion ist genau 


II. O. L. Fischer u. E Baer, Ber. Chem. G-js.^ 1932, 
65, 337 u. 1040. 

O. Meyerhof a. K. Lohmann, Biocheni. Z., 1934, 
271, 89; 1934, 2/3, 73; 1934, 2/3, 413 ; 1935, 275, 430. 


K. Lohmann, Biochem, Z., 1933, 262, 137. 
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die Forderiing des Massenwirkungsgesetzes 
erflllit (Abbildung 3). 

TT __ (Diox.) 
c (Hex.y 



xxuu> 

Ordinate : % Triosephosphorsaure. 
Abszisse : Zeit in Sekunden. 


CHoO-POsIIa 
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CHoOH 
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Gleichgewicht (2-Triosephosphorsaure ^ 1 Hexose- 
diphosphorsaure) bai wechselndsr Gesamikonzen- 
tration des gebundenen Phosphats. 

Ordinate : Triosephosphorsaure. 

Abszisse ; 10’- mol gebundenes Phosphat. 

X — X — X Gleichgewichtseinstellung bei 6!)®. 
0—0—0 Gleichgewichtseinstellung bei 20®. 


Ferner ist dieses Gleiclige^viclit stark temper- 
aturabhangig nnd gehorcht genau der flir 
cin temperatiirabkangiges G-leicligewicht 
gtiltigen Isochorengleichung von van t’Hoff. 
Auf Abbildnng 5 sehen Sie die Abbangig^ 
keit des log K von der reziproken Tempera- 
tur. FTach der van FHoff’sclien Gleicbung 

log K = — berechnet sich darans 

fiir die Spaltung eine negative Warmetdnnng 
von '^12 -000 goal. Experimentell baben 
wir diese Warme^gemessen nnd zii — 14 000 
goal pro Mol gefnnden. Es ist dies die erste 
messbare negative Warmetonnng, die bei 
einer freiwilligen enzymatiscben Spaltnng 
aufgefunden ist. Icb kann micb aber nicht 
langer bei dieser interessanten Eeaktion 
auflialten nnd Trill nnr noch sagen, dass sicb 


aucb die syntbetiscbe Glycerinaldeh 3 ’’dpbos — 
pborsaure enzymatiscb in die Dioxyaceton- 
phosphorsaure nmwandelt.^^ Mcht ganz 
sicher, aber wabrscbeinlicb liegt bier ancb 
ein Gleicbgewicbt vor, das sebr zugnnsten 
der Eioxyacetonpbospborsaure verscboben 
ist nnd in diesem EaJle ist dann die Gleicbung 
zn formulieren : 

Hexosedipbospbat 2 Dioxyacetonpbospbat 
^ 2 Glj^cerinaldebydpbospbat. 
Bine zweite Eeihe nmkehrbarer Eeaktionen 
findet sicb bei der scbon vorher erorterten, 
von Embden anfgefundenen Spaltung der 
Phosphoglycerinsaure zn Brenztraubensaure. 
Im dialysierten Mnskelextrakt erhalt man 

O. Meyerof u. W, Kiessling, Biochem. Z.^ 1935, 

279, 40. 
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zwei weitere phosphorylierte Zwisclienpro- 
dnkte, die in der folgenden Gleicliiing anfge- 
fiilirt sind, 





Abhangigkeit der Gleichgewichtskonstanten K von 
der Temperatur. 

Ordinate : logio K. 

Abszisse: 1/T abs. (Die Messtemperataren sind in *C. 
angegeben). 

I X — X — X Mittelwerte fUr eine Fermentver- 
diinnung und Esterphosphat 4- 10"^ mol. 

II O — O — O Dasselbe fiir Fermentverdiinnungen 

1/16 bis 1/32. 

III A — A — A Dasselbe fiir Fermentverdiinnungen 
1/16 und 0-006 mol, MgCD. 

IV • — • — • Fermentverdiinnungen 1/16 und 
maximal wirksame MgCU — Konzentration (0-12 
bis 0*06 m). 

Die log K liegen auf parallelen Geraden in Uebereinstim- 
mung mit der vun’t Hoff’sclien Isochorengleichung (fiir 
konstante Warmetonung der Reaktion). 


32 3.i 

Abb. 5. 
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niimlich die 2-Phosplioglycerinsaure und 
die (enol) Brenztianbensanrepliospliorsanre 
(Phospliobrenztranbensanre). Bis dabin 
bestand keine Sicherbeifc liber die Konstitu- 
tion der Phospboglycerinsaure. Man nahm 
stillscbweigend an, dass es sich bier nm 
3-Pbospboglycerinsaure bandelt und das bat 
sicb dann aucb insoweit als zutreffeud er^^ie- 
sen, als der Hanptteil der gewobnlicb isO' 
lierten Substanz 3 -PbospbogIycerinsaure 
ist. Diese 2- und 3 -Pbospboglycerinsaure 
imterscbeiden sicb aber durcb ibre Loslicbkeit 
und vor allem durcb ibre optiscbe Drebnng. 


Sie konnten von Br. Kiessling beide 
isoliert und aucb syntbetisiert -werden.^^ 
Die Pbospbobrenztraubensaure wiirde von 
K. Lobmann als kristallisiertes Silber-Bari- 
umsalz isoliert nnd dann aucb von Kiessling 
syntbetisiert,2i Diese Verbindungen steben 
mit einander in Zusammenbang durcb weitere 


Gleicbgewicbtsreaktionen, 


geringe 


20 "W- Kiessling, Ber. Cliefn. Ges. 193o, 68, 243 ; 

O. Meyerbof u. W. Kiessling, Biochem. 7..-, 1935, 276,. 

239 . 

21 K. Lohmann u. O. Meyerhof, Biochem, Z., 1934, 
273, 60; W. Kiessling, Ber, Chem. Ges., 1935,68,597, 
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Verteilung zwischen 3 -Phosphoglycsrinsaure, 
2-Phosphoglycerinsaure und Phosphobrenziraubensaure 
im Gleitchgewicht bei verscbiedener Temperatur. 
Die gestricbelte Flache stellt den Anted 
2-Phosphoglycerinsaure dar, die daruber befindliche 
Flache denjsnigen von S-Phosphoglycerinsaure, die 
unten befindliche den Anteil von Phosphobrenztrau- 
Phosphobrenztraubensaure 

bensaure. Das VerhaUnis ' 2 — Ptiosphoglycennsaure 
ist danach annahernd temperaturunabbangig. 

Abhangigkeit: von der Temperatur zeigen. 
Abb. 6 ist eia Diagramm, wif sieli 
die 3 Verbindungen verteilen. Jedes dieser 
G-leichgeviiclite, dasjenige zwischen 3-Phos- 

phoglycermsaureund2-:Pho8plioglyeerinsanre, 
sowie das zwischen 2-Phosplioglycerinsaure 
nnd Phosphobrenztranbensanre kann man 
aber anch flir sich beobachten. Man 
bekommt dann z.B. den anf Fig. 7 darges- 
tellten Zeitverlauf. Das letzte vStiick 
der Eeaktionskette, die Aufspaltung der 
Phosphobrenztraubensaure zu Brenztrauben- 
siiure + Phosphorsanre ist nnn eine typiscbe 
Umesternngsreaktion. Die Pbosphobrenz- 
tratibensilure wird in dialysiertem Enzymex- 
trakt nieht gespalten, sondern erst nach 
Zusatz Ton Adenylsanre und dies beruht 
eben darauf, dass die Adenylsanre sich dabei 
zu Adenylpyrophosphat \unestert, ohne 
Abspaltung von anorganischem Phosphat. 
Diese Beaktion wurde im Institut von J . K. 
Parnas als Tell der von ihin entdeckten 
Umesterung der Phosphoglycerinsaure zu 
Kreatinphosphorsaure anfgefunden,^- iibrig- 
ens unabhangig davon aueh in unserm 
Institut von H. Lehmann.-® Xim gibt es 
zwischen diesen beiden Reihen umkehrbarer 


22 J. K. Tarnas, Klin. IVs,, 1935, 1J17, 

2 3 Meyerhof u.-H. Lehmann, Naturxviss.j 1935, 23, 

337 . 



Verlauf der Phosphobrenatranbensaurebildung in der 
Restlosung des Tierkohlenadsorbat^. 

0^0 — 0 I Bildung aus 2~Phosphoglycerinsaare. 

O- -o- -O la mit 2 .10"“ n NaF. 

X — X — Xlt Bildang au3 S-Phosphoglycerlnsaure. 

X--X--X Hamit 2X10"“ n NaF. 

Die Fluoridhemmungen sind in diesem Fall noch unvoll* 
staiidiger und ergeben im ivesentlichen nur Verlang.sa- 
mung der Gesch'AhncUgkeit der FMnstellung. Infolgedessen 
geht das Maximum im Falle von la in der Versuch.szeit 
nicht zuriick wie das Maximum von I. Hier ist nocn so 
viel Phosphoglyceromutase vorhanden, da^s aus 2-Phos- 
phoglycerinsaure und 3- Phosphoglycerinsaure in 9 
Min. das vollstandige Gleichgewicht der 3 komponenten 
entsteht. 

Keaktioneiij die ich genannt liabe, nocli 
einen Uebergang, dea wir in Gegenwart 
Fluorid loiclit realisieren koai'ien. Die 
.Keaktion namlicli : 2 Triosc'pliospliorsaiiTe 

— Phosphoglycerinsaure + a-Glycerinphos- 
phorsanre. 

Diese Beaktion hat sich bisher aiS nicht 
nmlvehrbar erwiesen. Sic geht aber anch 
ohne Aondernng des Phosphathestandes 
einher und daher anch in der Tat noch bei 
starkster Yerringernng des Adenylsaure- 
systems, aber vielleiclit doch nicht hei 
voliigem Feblen aller Oofermentbestandteile, 
jedenfalls nicht nielir in so langc aiisdialy- 
sierten Extrakten wie die bisher beschriepen- 
en Beaktionen. Moglicherweise ist an dieser 
Beaktion nicht das Adenylsauresystem, 
sondern die davon verscliiedene Enlexsche 
Oozymase heteiligt. Ich muss dies aber 
offen lassen, weil diese Frage nocli nicht 
voUstandig geklart ist. ^ 

FTiin komme ich zu der zweiten oben 
genannten Etappe unserer Arbeiten. Sich mit 
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dem bisherigen, d. h, rait dem Embden-Sche- 
ma, soweit es vorlag und den Modifikationen, 
die diirch die neu aiifgefnndenen Zwischen- 
reaktionen notig wnrden, noeh nicht zn 
beruhigen, dazu gab die Erkenntnis Yeran- 
lassimg, dass cinzelne Keaktionen, vor allem 
die zwisclien Brenztranbensaure nnd a- 
Glycerinpliosphorsiinre meist viel langsamer 
und mit schlechterer Ausbeute abliefen als 
die Milch siiurebildung aus Glykogen odor 
Hexosen. Wie Aiibel und Simon in Paris 
zeigten,-^ kann man ein Acetonpulver aus 
Muskulatur herstellen, das nocli aus Glykogen 
Milchsaure bildet, aber nicht mehr in dem 
System Brenztraubensaure + a-Glycerin> 
phosphorsilure. Das war natiirlich ein ernster 
Einwand. Yon den echten Zwischenreak- 
tionen muss man verlangen, dass sie nnter 
gieichen TJmstanden mindestens so gut und 
mit mindestens derselben-Geschwindigkeitvor 
sicb gehen, wie die Gesamtreaktion. Wenn 
dies nicht der Fall ist und sogar ein einzelnes 
Teilglied unter Umstanden ausfallt, so kann 
man sicher sein, dass etwas noch nicht in 
Ordnung ist. Die Beobachtung von Aubel 
und Simon ist zutreffend. Man kann be- 
sonders leicht durch Eallung nicht der 
Muskulatur selbst, wne die Aiitoren es taten, 
sondern durch Fallen des Muskelextrakts 
mit Aceton, ein Pulver herstellen^ dessen 
wiissriger Auszug Glykogen und, in Yer- 
bindiing mit einem T-leieaktivator, den ich 
frilher angab, auch Glukose in Milchsaure 
umwandelt, aber nicht mehr mit a-Glycerin- 
phosphorsaure die Brenztraubensaure. Die 
franzosischen Forscher wollten in ihrer 
Beobachtung den Beweis erkennen, dass 
hier die Spaltung uber Methylglyoxal ginge. 
Das Metliylgiyoxal, das man unter solchen 
Umstanden finden kann, riihrt jedoch von 
dem spontanen Zerfall der Dioxyaceton- 
phosphorsaure her. Dieser Zerfall geschieht 
auch in Abwesenhcit des Ferments ; er 
ist also nicht enzymatisch, in den wenigen 
Minuten aber, die in ungeschadigten Fer- 
mentextrakten fiir die maximale Milchsaure- 
bildung ausreichend sind und in denen das 
zugesetzte Kohlehydrat verbrauclit wmd, 
entsteht uberhaupt keine messbare Menge 
Methylglyoxal, auch dann nicht, wenn 
Glutathion abwesend ist. Des Batsels Lb- 
sung fiir diesen negativen Befund der 
franzb&ischen Autoren ist yielmehr eine ganz 
andere.^^ Tatsachlich ist nanilich die 


£. Aubel u. E. Simon. C. Jd, Soc, Biol., 1934, 114, 
905 : 115,373, 1178, 

25 O. Meyerhof, u. W. KiessUng, Biochem. Z„ 1935, 
283, 83. 
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a-Glycerinphosphorsaure nicht die pliospho- 
rylierte Zwischenstufe, die haiiptsachlich die 
Brenztraubensaure zu Milchsaure reduziert, 
sondern vielmehr die Tiiosephosphorsaure 
und schematisch lautet die letzte Eeaktion 

Triosephosphorsaure _ Phosphoglycerinsaure 

4“ Brenztraubensaure + Milchsaure. 

Diese Eeaktion kann direkt zwisehen der 
Diox^meetonphosphorsaure, die im Gleichge- 
wicht aus Hexosediphosphorsaure entsteht. 
und der Brenztraubensaure ablaufen, Eine 
entsprechende Eeaktion, namlich Milchsaure- 
bildung aus Brenztraubensaure in Gegenwart 
von Hexosediphosphat und Fluorid, ist von 
Dische im hamolysierten Blut beobachtet 
worden.2® Eascher geht aber diese in der 
Gleichung wiedergegebene Eeaktion, wenn 
man von Glykogen oder von Glukose in 
Gegenwart des schon erw^ahnten Plefeakti- 
vators ausgeht. Diese w^erden dann zunachst 
verestert und es bildet sich ein Produkt, das 
ich als primares Yeresterungsprodukt be- 
zeichne und das man als eine Hexosediphos- 
phorsaure in status nascens oder auch als 
ein Eadikal auffassen kann. Dieses zerfallt 
viel ras.cher als die Uarden-Youngsche 
Diphospiiorsanre, die eine Art Stabilisierungs- 
prodiikt vorstellt. Nun, sowohl mit 
Hexosediphosphat wie auch mit Glykogen 
Oder Glukose reduziert sich in Fluorid 
Brenztraubensaure zu Milchsaure, wnbei das 
frisch veresterte Kohlehydrat auf dem Wege 
liber Triosephosphorsaure zu Phosphoglyce- 
rinsaure oxydiert wird. Das Fluorid fangt 
gleichsam die Phosphoglycerinsaure ab und 
der Yorgang bleibt stehen, entweder w'enn 
die ganze zugesetzte Brenztraubensaure zu 
Milchsaure gewcrden ist oder im Falle von 
Glykogen oder Glukose das ganze anorgan- 
ische Phosphat zu Phosphoglycerinsaure 
verestert ist. Einen Eindruck von den 
vergleichsw^eisen Geschwindigkeiten der 
Eeaktion haben Sie auf den Kurven (Fig. 8). 
Hier ist die normale Milchsaurebildung 
aus Glykogen beziehungsweise Glukose 
ohne Fluorid verglichen mit der Milchsaurebil- 
dung aus Brenztraubensaure mit Fluorid und 
zwar aucli in Gegenw^art von Glykogen bezie- 
hungsweise Glukose. Der Pfeil oben links 
gibt" die Menge am Anfang zugesetzter Brenz- 
traubensaure beziehungsweise anorganischen 
Phosphats an. Wie genau der Umsatz 
stbchiometrisch verlauft, zeigt das folgende 
Bild (Fig. 9) und zwar ist hier die 
Eeduktion der Brenztraubensaure zu 


26 z. Dische, Biochem. Z., 1935, 230, 248. 
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Vergleich der spontanen Milchsaurebildung aus 
Kohlenhydrat mit der Milchsaurebildung aus Brenz- 
traubensaure in Gegenwart von Fluorid und Kohlen- 
hydrat. 

Umsatze pro I ccm frischem Kaninchenmuskelextrakt. 
Ausgezogene Kurven : Milclisaarebildung. Gestrichelte 
Kurven : Verbrauch cles anorganischen Phosphats. 

I • — • ohne Flaorid. Milchsaurebildang aus 3, 6 mg 
Glukose und Hexokinase. 

II 0 — O Milchsaurebildung aus 3, 6 ing Giykogen, 
ohne Hexokinase (ohne Giykogen ist die Milch* 
saurebildung Null und nicht eingezeichnet). 

III X — X und Ilia X---X Milchsaurebildung und 

Phosphatveresterung mit 3* 10”- NaF, Brenz- 
traubensaure und Glukose (Anfangsgehalt von 
Brenztraubensaure und Phosphat 22*5 X 10”^ 
mol. I . 

IV IVa ebenso. Brenztraubensaure und 

Giykogen. Man sieht, dass mit Giykogen zusatz- 
liche P-Veresterung stattfindet. 

Milchsaure in Gegenwart von Glukose vorge- 
nommen, wobei sich die Glukose also mit 
Phosphat verestert und zu Phosphoglycerin- 
sMre wird. Aufgezeichnet ist Milchsaure- 
bildung, Brenztraubensaureschwund, Ver- 
brauch von anorganischem Phosphat und 
Bildung von Phosphoglycerinsaure. Alles 
ist genau aquivalent, entsprechend der 
Gleichung : 

Glukose-l-2 Phosphat _ 2 Phosphoglycerinsaure 

-1-2 Brenztraubensaure -|-2 Milchsaure 

Auf Abhildiing 10 ist nnn auch in 
einem Muskelextrakt, der zur Milch- 
saurebildung aus Brenztraubensaure und 
a-Gylceriniohosphorsanre befahigt ist, die 
Geschwindigkeit dieser Milchsaurebildung 
verglichen mit der.jenigen, die sich bei 
gleichzeitiger Oxydation des Yeresterungs- 
produkts zu Phosphoglycerinsaure ergibt. 
Die erstere ist ausserordentlich viel kleiner. 
Stellt man denselben Versuch an mit einem 
Extrakt aus Acetonpulver, so ist iiberhaupt 
die Geschwindigkeit dieser Keaktion mit 
a-Glycerinphosphorstore nahezu ISTull, dage- 
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Abb. 9. 


Kohlehydratumsatz in fluoridversetztem Extrakt aus 
Acetonpluven 

40 mg Pulver, Zusatz von Glukose und Brenztrauben* 
saure (die Pfeile links geben den Anfangsgehalt von 
Benztraubensaure und anorganischem Phospliat an.) Urn- 
satz in 10”^ mol. 

I * — • Milchsaurebildung. 

II X ~"X Brenztraubensaureabnahme. 

III Bildung von schwer hydrolyslerbarem Ester. 

IV O — O Abnahme des anorganischen Phosphats. 

H P Milchsaurebildung mit Brenztraubensaure 

ohne Glukose. 


gen die der anderen Eeaktion ganz im- 
verandert. Tatsachlich sind die iibrigen 
Kurven, mit einem solchen Extrakt aus 
Acetonpulver angestellt. Indiesem Fall ist die 
Eeaktionsgeschwindigkeit bis nahe ziim 
Verbrauch der Brenztrau1:>ensaure ocler des 
vorhandenen Phosphats immer grosser 
als die spontane Milchsaurebildung und das 
gilt nach unsern Versuclien bei alien 
beliebigen Fermentextrakten und imter 
alien Versuchsbedingungen. Darans miissen 
wir folgern, dass dieses auch die Eeaktion isi, 
die letzten Endes fiir die rasche Milchsaure- 
bildung verantwortlich ist. 

^ Ehe icli nun das Schema fiir die Milchsaure- 
bildung entwerfe, wie es sich aus alien 
Eeaktionen ergibt, mochte ich kurz auf die 
analogen Zwischenglieder der alkoliolischen 
Garimg eingehen, wobei ich micli allerdings 
auf einige wesentliche Punkte beschranken 
will. 

Zwei Eigentlimlichkeiten der alkoholisclien 
Garung, die sich ebenso, wenn auch nicht 
ganz so ausgesprochen, bei der enzymatischen 
Milchsaurebildung wiederfinden, seien zu- 
nachst erwahnt : 
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Milchsaurebildung und Phosphatveresterung beim 
Umsatz von Brenztraubensaure und Phosphobrenz- 
traubensaure in Gegenwart von NaF. Pro com frischen 
Kaninchenmuskelextrakts. Ausgezogene Linien : Milch- 
Saurebildung. Gestrichelte Linien : P-Veresterung. 
Die Pfeile links geben den Anfangsgehalt von Brenz- 
traubensaure, Phosphobrenztraubensaure und anorga- 
nischem Phosphat an. 

X -| j- Milchsaiirebilclung aus Brenztraubensaure al- 

lein. 

IT O — 0 und I la O O Milchsaurebildung und 

P-Veresterung mit Brenztraubensaure und 
Glukose (Der Umsatz fallt schon nach 5 Minuten 
al) wegeu fast vollstandiger Veresterung des 
praformierten Phosphats ) . 

III aus Brenztraubensaure und a-Glycerin- 
phosphorsaure. 

IV X — X und IVa X X Milchsaurebildung und 

Pbosphatveresterung aus Phosphobrenztrauben- 
saure und Glukose (hier wird voriibergehend 
anorganisches Phosphat abgespalten). 

erstens die sogenannte Induktions- und 
Angarungsperiode und dann die Harden- 
Young’schen Gleichiingen. Die zellfreie 
Garung setzt nach Zuckerzusatz niemals 
unmittelbar ein, es vergeht eine gewisse 
Induktionsperiode, bis die sogenannte 
Angarung beginnt und auch diese Angarung 
zeigt noch keine konstante Geschwindigkeit, 
sondern steigt langsam bis zum Maximum. 
Die maximale Geschwindigkeit halt dann so 
lange an, bis alles anorganische Phosphat 
verestert ist. Diese Phosphat veresterung 
fmdet aber ihren Ausdruck in der 1. Harden- 


Young’schen Garungsgleichung. Wahrend 
der raschen Periode der Garung verestert 
sich, gieichzeitig mit der Vergarung eines 
Zuckermolekiils ein zweites zu Hexosediphos- 
phat evtl. ein Tell zu Hexosemonophosphat, 


mg Zuchen/erbrauch 



Abb. 11. 


Umsatz von 2 mg Glukose durch Muskelextrakt mit 
Hexokinass. 

, — . Milchsaurebildung [ mit vermehrter Phos- 

X — X Pbosphatveresterung j phatmenge, 

(Gehalt: 0,736 mg PoO.-, aquivalent 0,942 mg Z acker. 
Die vertikalen gestrichelten Linien entsprechen dem 
Umsatz der im ganzen vorhandennen 2 mg Glukose.) 

Q Q Milchsaurebildung ] ohne Phosphat* 

_j [_ Pbosphatveresterung j zusatz. 

( Praformierter Gehalt: P 2 G 5 0,356 mg, entsprechend 
0,546 mg Zucker.) 

P mit ausgezogenem Strich-^Phosphatgehalt des 1. 
Versuchs. 

Po gestrichelt, Phosphatgehalt des 2. Ver- 

suchs. 


wobei das anorganische Phosphat ver- 
schwindet. Dieses Hexosediphosphat wild 
erst dann im Anschluss daran, nach Yerbrauch 
alles anorganischen Phosphats, langsam 
selbst vergoren. Induktions- und Angarungs- 
periode hangen nun mit der Bildung von 2 
Intermediarprodukten zusammen, durch 
deren vorherige Zugabe man sie abkurzcn, 
beziehungsweise ganz beseitigen kann, 
namlich einerseits Hexosediphosphat, 
andererseits Acetaldehyd. Gibt man beide 
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gleiclizeitig von vornherein hinzii, so erlialt 
man fast sofort die maximale Garge- 
scliwindigkeit. In weniger ansgesprochener 
Weise ist dies auch. bei der Milchsanrebildung 
im Muskelextrakt der Fall. In diesem Falle 
kann man (aacli einer Beobachtiing von 
Lipmann)^^ die Indnktionsperiode durcli 
Brenzfcranbensaure beseitigen. • Ferner 
erweist sicb ancb bei der Milchsanrebildung 
ans Glnkose, dieHarden-Young’sche Garungs- 
gleichnng als giiltig, namlich in der ersteii 
raschen Periode werden neben der Bildiing 
von 2 Mol Milchsaure 2 Mol Phosphat zii 
Hexosephosphorsanre verestert^^. (Abbildung 
11). 

Die genannten Eigentiimlichkeiten nebsi 
andereQ werden nun durch das unten- 
stehende Schema der alkoholischen Ganing 


nun Hexosediphosphat und Glukose zugegen 
sind, so reagieren sie zunachst naeh der 
Gleiehung a, unter weiterer Veresterung der 
Glukose iiber die Triosepliosphorsa.ure zu 
Pliosphoglycerinsaure und a-Glycerin- 
phosphorsaure. Bei der Garung tritt die 
a-Glycerinphosphorsaure niclit in Eeaition, 
sondern wird durcli die Phosphatase zu 
Glycerin und Phosphorsaure au.Pgespalten, 
Die Phosphoglycerinsaure aber lagert sich 
naeh den geseliilderten Pucaktionen zu Phos- 
phobrenztraubensanre um. Aus dieser 
entsteht; Brenztraubensiiure und aus dieser 
Aeetaldehyd und Kohlenailure und mit dor 
Bildung des Acetaldehyds ist die Angarungg- 
]>eriode zuende und es beginnt der stationare 
Znst.and. 

Hier, bei deni Zerfall der Pliospliobreiiz- 


Ergdnztes neues (Hiningsschema (1935). 


((?) 1 m Glucose 

H- 1 m Hexosediph. 
+ 2 Ha 1^04 


4 m Dioxyacetonph. • 


4 m Glycerin- 
aldehyclph. 


2 in a-Glycerin-ph 
-r 2 m Phospho- glycerins . 


(/;) 2 m 3- P/iosp/io- glycerins. 2 m 2-Pliospho-giycenns. 2 m Phos p/w-brenztr. -f- 2 HoO 


(0 


I' 


2 m Phospho-hrenztr. 4- 1 m Glucose 1 m Hexose-diph. 2 m Brenztraubens, 


2 COo 


{d) Hexose-diph. Katal. 


1 m Glucose 
+ 2 IhVOi - 
-f- 2 m Aeetaldehyd, 


prim. Verester.- 
proaukt 

+ 2 m Aeetaldehyd 


2 m Aeet aldehyd 

1 

2 m P hap ho- 
^ a I ycerin m u j -e 

4“ 2 m Alcohol 


verstandlicb. Jede der angefiihrten Eeak- 
tionen lasst sicb flir sich nachweisen 
und verlauft dann iinter gleichen Umstanden 
mit dcrselben oder hoheren Gcschwindigkeit 
wie die ganze Garung. Zimachst sieht man 
die Trennung der Angarungsperiode vom 
stationaren Zustand, wohei die Angarimgs- 
periode bis zur Bildung von Aeetaldehyd 
fiihrt. Hier ist ziir Anslosnngy d.b. zur 
Anfhebiing der Indnktionsperiode etwas 
Hexosediph ospbat als vorgebildet eingesetzt. 
Man kann das in dem Schema vermeiden 
und, wie von Parnas vorgeschlagen ist, noch 
eine Gleichung an die Spitze stellen, die zur 
Bildung von Hexosediph osphat fiihrt, 
namlich den Umsaiz von Glukose mit 
Adenylpyrophosphat. Wie Dr. Lohmann 
schon friiher gezeigt hat und Avie none Versuche 
noch exakter ergehen, kann Adenylpyro- 
phosphat das Hexosediphosphat hei der 
Angarungquantitativ ersetzen, ehen dadurch, 
dass cs sich mit Glukose umestert. Wenn 


traubensaure, hndet noch eine eigenartige 
ITmesterungsreaktion statt, die ich bislier 
noch niebt erwahnt liabe und die tatsachlicli 
fur die Geschwincligkeit der Zuckergarung 
entscheidend ist. Die Phospliobreiiztrau- 
bensaure wird nilmlich in Gegenwart von 
Zucker ausserordentlich viel rascher aufge- 
spalten als ohno diesen und zwar dadurch, 
dass das Phosphat auf den:Zucker umgeestort 
wird.“^ Bei dieser Umesterung entsteht 
neben der- freien Brenztraubensaiire Hex- 
osediphospbat. Dieso rasche Umesterung 
gebt nun ihrerseits liber das Adenylsanre- 
system vor sich, indera sich zunachst die 
Pho.sx>hobrenztraubensaiire mit Adenylsanre 
zu AdenylpA'Tophosphat und Brenztrauben- 
saure und dann das Adenylpyrophospliafc 
mit Hexose zu Hexosediphosphat und Adenyl- 
saure iimsetzt. .Das Adenylsauresystem 
Avirkt also iiberall wie ein Katalysator, indem 
es einen clauernden Kreislauf Yollfiihrt. 
Diese liier aufgeflihrte .Eeaktion e lasst sick 


F. Lipmana, Biachetn, 1935, 2'6, 234. O. Meyerhof u, W. .Kiessling, Biochem, Z-f 1930, 

28 Q., Biochejjz. Z.y 1927, 1j 3, 176, 381,249t 
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filr sich stiidieren, wenn man Pliospliobrenz- 
traubensaure in Gegenwart von Zneker 
vergaren lasst untcr Znsatz von Jodessigsauro. 
Die Jodessigsanre verhindert die Oxydo- 
rediiktion der Trioseiiho.sphorsaure, infol- 
gedessen sclireitct die Eeaktion der Gliikose 
nur bis zum Hexosedixdiospbat bezielinngs- 
weise bis zum Triosephosphat fort, wahrend 
aiif der andern Seite die frebyerdendf Brenz- 
traubensanre bis zii Acetaldeliyd und Kolilen- 
saure gespalten wird. Wenn wir aT^er den 
Hefeextrakt, der mit denselben Stoifeu 
versetzt ist, nicbt mit Jodessigsanre, sondern 
mit Flnorid vergiften, so schreitet die 
Eeaktion weiter fort und niinrnehr spielt 
sich aiieh noeli die Gleielumg d ab. Sobald 
Acetaldeliyd entstanden ist, reagiert dieser 
mit einem weiteren Zuckermolekul, das sich 
nen verestert und von ilini zu Phospbogly- 
cerinsaure oxydiert wird, wobei er selbst zn 


erfiillt ist, dass alle Eeaktionen im stationaren 
Zustand mindestens ebenso rasch ablaufen 
wie die Gesamtreaktion. Das Schema ist 
auch dadiirch mit dem Garungsschema eng 
verwandt, dass es geuau dieselben Inter- 
mediarprodukte bis auf den Acetaldehyd 
enthalt. Dabei stellt die Brenztraubensaure 
das biologische Aequivalent des Acetaldehyds 
dar und die Milch saiire das biologische 
Aequivalent des Alkohols. Im Palle der 
Milehsaurebildung setzt der stationare 
Zustand ein, wenn Brenztraiibensaiire gebil- 
det ist, die in entsprechender Weise mit dem 
Veresterungsprodukt der Hexosen reagiert 
und dieses zu Phosphoglycerinsaure oxydiert, 
wobei sic zu Milchsaure reduziert wird. Da 
jetzt aie Angarungsperiode durch Brenz- 
traubensaure aufgehoben wird, so sind die 
Initialreaktionen zuende, sobald Brenztrau- 
bensaure entstanden ist. 


1. 


1 2 . 



4. 


Schema des Hauptioeijes der Milchsaurehildung. 

2 mol. Hexose H- 2 niol. Adenylpyiophosphat — 2 mol Hexosediphosphat -j- 2 mol Adeuylsaiire 

2 mol a-Glycerinphosphai 

/ 

2 mol Hexosediphosphat ^ 4 mol Dioxyacetonphosphat (^4 mol Glycerinaldebydphosphat) 

\ 

2 rnol Phosphoglycerinsaure 

2 mol Z’Phosphoglycerinsanre ^ 2 mol. 2- Phosphoglycerinsaure ^ 2 mol. Phosphobreuztrauhensaitre 

I 


1 mol Hexose -f- 2 mol. Phosphobrenztrauhensdure — > 1 mol Hexosediphosphat -f 2 mol. Brtnztraiihejisdure 


0 . 1 mol. Hexose *f 2 Uiol Brenztrauhensanre -+* 2 mol. Pliosphat -> primares Veresterungsprodukt + 2 mol. Brenztiauben 

saure -> 2 mol. Triosephosphat -|- 2 mol. Brenztrauljensaure -> 2 mol Phosphoglycerinsaure -\- 2 mol. Milchsaure 
! 


5a. 1 mol. Hexosediphosphat + 2 mol. Brenztraubensaure -> 2 mol Dioxyacetunpho.=^phat A 2 mol Brenztraubensaure 
— > 2 mol. Phosphoglycerinsaure -h 2 mol Milchsaure 


Alkohol reduziert wird. Hierbei kommt es 
auch zu intermediarer Bildung von Triose- 
phosphorsaure, die aber nicbt noch einmal 
besonders aufgefiilirt ist. Bei dieser Eeak- 
tion d entsteht also wieder Phosphoglycerin- 
sanre, die dann nach b wieder in Eeaktion 
tritt, was so lange geht, bis der ganze Zucker 
verbraucht ist. Zum Ablaiif der Eeaktion 
ist eine Spur Hexosedixibosphat erforderlich 
und dies wird, wie man sieht, wenn es nicbt 
schon vorgegeben ist, dauernd durch die 
Eeaktion c nachgebildet. Man sieht ferner, 
dass hier als Endprodukt neben 2 Mol 
Kohlensaure und 2 Mol Alkohol 1 Mol Hexo- 
sediphosphat entsteht, wie es die Harden- 
Yoiing'sche Gleichung vorschreibt. 

Ein ganz entsprechendes Schema kann 
man nun auch fiir die Milehsaurebildung 
Wfstellen, wobei ebenfajls das Postulat 


Die Eeaktionen des Embden-Schema 
gehoren danach in die Initialperiode. Ich babe 
iiiernoch die Bildung der Ilexosediphosphor- 
saure durch die Umesterung von Hexose mit 
Adenylpyrophosphat als die Primarreaktion 
eingesetzt, weil man tatsachlich nachweisen 
kann, dass die Hexosediphosphorsaure im 
Muskelextrakt auf diesem Wege entsteht, 
wobei dann die Adenylsaure bei dem Zerfall 
der Phosphobrenztraubensaure wieder anor- 
ganisches Phosphat aufnimmt. Yom Hexo- 
sediphosphat an folgen nun dieselben Zwi- 
schenreaktionen wie bei der Garung bis zur 
Brenztraubensaure, daun aber andert es sich, 
weil der carboxylatische Zerfall in Kohlen- 
saure und Acetaldehyd fehlt. Die Brenz- 
traubensaure tritt vielmehr direkt, wie ich 
es geschildert babe, mit dem Yeresterungs- 
produkt der Hexose in Eeaktion (Hexose;^ 



682 


CURRENT SCIENCE 


[March 1936 


Glykogenaquivaleiit beziehungsweise ver- 
garbarer Zucker.) Uebrigens kann, wie ich 
erwahntej die Brenztraubensaure auch 
Yerbaltnisrnassig leiebt mit Hexosediphos- 
pbat selbst, beziehungsweise der daraus 
entstehenden Bioxyacetonphosphorsaure 
zu Milchsaiire und Phosphoglycerinsaiire 
reagieren. Biese Eeaktion babe icb bier 
als (5a) aufgefiibrt. Bie analoge Eeaktion 
feblt bei der Gaxung. x\ndererseits kommt 
es aucb bei der Milcbsaurebilclung zur An- 
baufung von Hexosedipbospbat. Bas bat 
dieselbe Ursacbe wie dort, namlich erfolgt 
aus der Umesterung der Phospbobrenz- 
traiibensaure mit Hexose nacb der Gleicbung 
(4). Bie Weiterreaktion der Glycerinpbos- 
pborsanre mit Brenztraubensaure ist 
nicbt extra aufgefiibrt. Wie ich eingangs 
gescbildert babe, gebt sie relativ langsam, 
aber gerade die Mogliebkeit, dass auf diese 
Weise ebenfalls Brenztraubensaure umgesetzt 
werden kann und ferner die andere, dass 
aucb die Hexosediphospborsaure selbst mit 
Brenztraubensaure in Eeaktion tritt, sind 
zweifellos die Ursacbe, dass die enzymatiscbe 
Milcbsaurebildung nicbt so scbarf in verscbie- 
dene Perioden zerlegt werden kann wie die 
entspreebenden Garungsreaktionen, wo der 
eigentiimlicbe Garverlauf im Hefepressaft 
scbon vor 30 Jabren die Aufmerksamkeit 
der Forsclier erregt bat. 

Natilrlich wollen wir aus diesen Studien 
im Enzymextrakt aucb etwas liber den 
Cbemisnius der Zelle erfabren, M'enn aucb 
die Eeaktionen von dem Zusammenbang 
mit der Muskelfunktion vollstandig gelost 
sind. Tatsacblicb kann man aus diesen 
Studien gewisse Scbliisse auf die Eeibenfolge 
der Eeaktionen im lebenden Muskel zieben. 
So konnte K. Lobmann scbon vor einigen 
Jabren, aufgrund des Befundes, dass die 
Kreatinpbospborsaure nur aufgespalten wird, 
wenn sie sicb mit Adenylsaure zu Adeny Ipyro- 
phospbat m&estern kann, den Scbluss zieben, 
dass die Aufspaltung des Adenylpyropbos- 
phats bei der Muskelkontraktion der Spal- 
tung der Kreatinpbospborsaure vorbergehen 
muss.^^^ 

Wenn wir nun aucb durcb diese Scbluss- 
folgerung und ebenso aucb durcb die andern 
cbemisehen Befunde nocb keinerlei braucb- 
bare Yorstellung gewonnen baben, wie sie 
mit dem Mecbanismus der Muskelkontrak- 
tion verkniipft sind, so konnen wir immerbin 
die energetiscbe ®Seite dieser cbemisehen 
Eeaktionen studieren, da sie ja die Energie 
ftir die Muskelkontraktion liefern und letz- 


K, Lohmaun, Naturwiss.^ 1934, 22, 409, 


ten Endes dab('r aucb der Warmebildung 
des tatigen Muskels zugrunde liegen. Als 
Beisiuel moebte icb nur auf einen Punkt 
binweisen. I^acb den genauesten Warme- 
analysen von Br. Hartree, dem Mitarbeiter 
Professor Hills, gibt es nacb Ablauf der 
eigentlich en Kontraktionswarme (initiale 
Warmebildung) in. Stickstoif eine kurze 
negative Warmexjbase, also eine Abkliblung 
vor dem FTeuanstieg der Warme, der soge- 
nannten anaeroben Eestitutionswarme.^i 
Scbon lange bezieben wir diese anaerobe 
Eestitutionswarme auf die nacbtragliche 
Milcbsaurebildung, d.li. genauer auf den 
Ueberschussder Ybirme, der bei der naebtrag- 
licbe Milcbsaurebildung iiber die negative 
Warme der damit gekoppelten endothermen 
Syntbese der Kreatinpbospborsaure auftritt. 
Ein Teil dieser gekoppelten Eeaktion zwi- 
seben Milcbsaurebildung und Kreatinpbos- 
pborsauresyntbese ist aber die von Parnas 
entdeckte Umesterung der Pbospbobrenz- 
traubensaure mit Kreatin, wobei Kreatin- 
pbosiiborsaure und freie BrenztraubenBaure 
entsteben. Tatsacblicb bat nun diese Eeak- 
tion, wie ich gefunden babe,^- eine messbare 
negative Warmetonung von — 3,000 g cal pro 
Mol, well namlich die Spaltung der Pbos- 
pbobrenztraubensaure pro Mol etw^a 8,000 
g cal, die Spaltung der Kreatinpbospborsaure 
aber etwas liber 11,000 g cal Warme liefert. 
Trotzdem aber lauft, wde Sie seben, aucb 
diese endotberme Eeaktion freiwillig ab. 
Biese negative Warme ist gerade so viel, 
wie sie aufgrund der zu bereebnenden 
Umsatzgrossen fiir die negative Warmepbase 
des Muskels no tig ist. Kun ist es trotzdem 
nicbt zwingend, dass diese Eeaktion filr 
die negative Warmepbase verantw'ortlieh 
ist, aber man siebt, dass uns wenigstens die 
energetiscbe Seite der bier in Prage stebenden 
Eeaktionen scbon etw^as znr Beutung des 
Warmeverlaufs im lebenden Muskel zu sagen 
gestattet. Indessen fiibrt dieses auf ein 
neues Tbema, wie die gescbilclerten einzelnen 
Intermediarreaktionen der Milcbsaurebildung 
mit den anderen Tatigkeitsreaktionen ver- 
biinden sind. Icb zweifle nicbt, dass die 
nenen Einsiebten in den feineren Yerlaiif 
der Koblehydratspaltung, dia wir in den 
letzten Jabren gewonnen baben, nicbt nur 
enzymcbemisch interessant sind sondern aneb 
fiir die Pbysiologie des Muskels und vielleicbt 
aucb die Stoffwecbsel-Patbologie von Bedeu- 
tung sein werden. 


31 Hartree, JL of FkysioL, 1933,-77, 104. 

32 O. Meyerhof u. W, Biochm, l93o, 281, 
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The Nutritive Value of Soya Bean Oil Cake 
Protein. 

The nutritive values of the proteins of three 
important feeding stuffs, viz , soya bean cake, 
linseed cake and corn-gluten, form the subject 
of a comparative study by K. L. Turk, 
Morrison and Maynard and are reported 
in the Journal of Agricnltural Research^ 51, 
^^■o. 5. The data show the superiority of the 
protein of soya bean oil cake over those fur- 
nished by the other two. The average coeffi- 
cients of apparent digestibility for protein 
were 67 •() per cent, for soya bean cake, 66 *3 
for corn-gluten, and 63 *3 for linseed cake. 
The lambs under experiment were more 
efficient in storing protein from the soya bean 
cake ration than from either of the other 
rations. The average percentage of protein 
intake stored was 33*8 for the soyabean 
cake, 26-5 for corn-gluten and 26*7 for the 
linseed cake. 

Slightly but significantly higher biological 
values were obtained for the soya bean cake 
ration, this being 72*8 as against 65-7 for 
corn-gluten proteins and 67 -7 for linseed cake 
proteins. The experiments were conducted 
with three growing wether lambs and each 
of the feeds in question was added to a low 
nitrogen ration in such amounts as to furnish 
a protein level of 10 per cent, with approxi- 
mately 1 per cent, additional protein being 
furnished by the other ingredients of the 
ration. All rations were equalised in energy 
content. 


The Influence of Soil Temperature and 
Maturity on the Incidence of Sunn Hemp and 
Pigeon Pea Wilt at Pusa. 

At Pusa it has been found that the same 
fungus Fusarium vasinfeetim Atkinson 
produces wilt in both sunn hemp and the 
pigeon pea. Characteristic differences how- 
ever are found to exist in the response to 
soil temperature made by these two crops. 
(B. B. Mundkur in the Indian Journal of 
Agri. Sei., 5, Part V.) In both crops, 
the incidence is favoured by soil tempera- 
tine, but in th^pigeon pea, wilt was favoured 
by a somewnat high temperature, viz,, 
between 28° C. and 33° C., while in the case 
of sunn hemp it was a lower temperature 
that mattered, viz,, 17° C. and 29° C. It was 
noted that the maturity of the plants also 
exercised some influence on their suscepti- 
bility to the pathogen, more plants dying 
in the earlier part of the growth in the case 


of the sunn hemp and more of the pigeon 
pea in the later stage. The simple and 
multiple coefficient s of correlation among the 
three variables, soil temperature, maturity 
and wilt incidence, gave signiflcant values 
indicating that the hypothesis is correct. 
It w^as further noted that the values of 
partial coefficient of correlation between 
wilt incidence and soil temperature, elimi- 
nating the effect of maturity, or between 
wilt incidence and maturity eliminating 
the effect of soil temperature, were not 
significant, showung that the influence of 
soil temperatures and maturity was a com- 
bined one on these crops. 


The Propagation of Coffee by Cuttings. 

The obvious advantages of the method of 
vegetative propagation in the breeding of 
new varieties of coffee make it worthy of 
much more attention than it has been 
receiving so far. The results of a study of the 
method by Briccio O. Beynoso (abstracted in 
the RMlifinne Agriculturist^ 24. No. 4) 
are therefore of much welcome interest. The 
work related to study (1 ) coffee propagation 
by cuttings ; (2) the soil medium best suited 
for rooting coffee cuttings ; and (3) to 
determine the difference between soft-wood 
cuttings and hard-wood cuttings in their 
ability to produce roots. In the experi- 
ment, 12,000 cuttings of Coffea robusta were 
used ; 6,000 were soft-wood cuttings 

from immature upright branches with green 
bark and 6,000 were hard-wood cuttings 
from mature upright branches with brown 
bark. The soil media used were sand, 
combination of equal parts of sand and ordi- 
nary garden soil, ordinary garden soil and 
forest soil. Plots were laid down at three 
stations having different elevations. Leaf 
counts were made weekly and the root 
formation was examined after year of 
growth. The author found that', (1) under 
field conditions, the two types of Eobusta 
coffee cuttings produced roots, (2) the soft- 
wood cuttings required at least three to six 
weeks to develop leaves and the hard-wood, 
five to nine weeks, (3) garden soil ivas the 
best medium for the rooting of the hard- 
wood cuttings and sand for the soft-wood, 
(4) hard-wood cuttings produced more long- 
roots than soft-wood. The recommenda- 
tion is made that' for propagation, hard- 
wood cuttings from mature upright branches 
with brown bark are to be preferred to soft- 
wood cuttings. 
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Does the Flowering of Sugarcane Injure its 
Quality ? 

An emphatic answer in the negative is 
furnished by H. N. Batham and L. S. Mgam 
as the result of their observations at Cawn- 
pore and Shahjahanpur in the season 1931-32 
{Agriculture and Livestock in India, 6, 
Part I). The canes concerned were Co. 213, 
Co. 281, and Co. 300. The flowering of 
canes is a rare occurrence in the U. P., but 
in the season 1931-32 it occurred extensively 
and was taken advantage of for this study. 
Their conclusions are : (1) the flowering does 
not appear to reduce the tonnage nor the 
quantity of juice but tends to increase both; 
(2) flowered canes are better in sucrose 
content than those which are not then in 
flower to the extent generally of more than 
one per cent. ; (3) the amount of glucose is 
found to be appreciably less in flowered 
canes than in unflowered canes ; (4) a nega- 
tive correlation is found to exist between 
leaf area and the percentage weight of 
juice expressed ; and (o) heavy rainfall 
combined with high temperature and humi- 
dity can induce arrowing in sugarcanes in 
ISTorthern India. The arrowing studied here 
appears, however, to have occurred practi- 
cally at the maturity of the cane, i.e., from 
about the tenth month or so onwards after 
planting, a fact which is borne out by the 
glucose content of the canes, viz., about 
0 -2 per cent, on the average. The studies 
also do not indicate if and to what extent 
cane deteriorates if left to stand after flower- 
ing has taken place, and to what length of 
time it can be so left without serious loss of 
sugar. The more serious aspect of the 
problem is not what has happened in the 
present case but when cane flowers much 
before its period of maturity with the obvious 
cessation of all further growth and therefore 
a great reduction in the exxjected tonnage. 
The earlier records of the Mysore Depart- 
ment of Agriculture contain somewhat 
extensive studies of this problem and could 
have been consulted by the authors with 
advantage. 


An Automatic Respirograph. 

Essentially on the lines of Bose^s Photo- 
synthetic recorder, A. Guha-Thakurta and 
B. K. Dutt [Trans. Bose Res. Inst., 1933-34, 
9, 77) have developed an automatic apparatus 
for the measurement of respiration of plants. 
The respirograph consists of a respiration 
chamber, a bubbler, an oxygen container 
and an electro -magnetic recording apparatus. 
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The respiration chamber contains, besides 
the respiring material, a quantity of XaOH 
which absorbs the COg evolved, and the 
decrease of pressure in the chamber due 
to the absorption of oxygen, causes the lifting 
of a mercury valve, allowing ingress of a 
number of bubbles into the respiration 
chamber. The rate of passage of successive 
bubbles of oxygen is automatically recorded 
on a revolving drum b^ means of an electro- 
magnetic device. The advantages of the 
apparatus are that the percentage of oxygen 
in the respiration chamber is maintained at 
a constant value and due to the use of an 
automatic recording equipment all personal 
errors of observation are eliminated. 


Automatic Record of Embryonic Growth of 
Germination of the Seed. 

The time of initiation of growth of the em- 
bryo of the seed as well as its rate have been 
a matter of speculation. The germination 
of the embryo starts a considerable time 
before the external appearance of the radicle 
subsequent to the rupture of the seed-coat. 
B. K. Dutt and A Guha-Thakurta (Trans. 
Bose Res. Inst., 1933-34, 9, 58) have recorded 
by means of an automatic device the rate of 
growth of the radicle before and after the 
bursting of the seed-coat. Investigations 
were carried out on the seeds of Cicer arieii- 
num, and four phases have been distinguished 
during early germination : (1) a period of 
physical expansion or swelling due to the 
absorption of water lasting for 1 -5 to 2 -5 hrs.; 
(2) a stationary phase, lasting from 1-1 '5 
hours before the initiation of the embryonic 
growth ; (3) the slow growth of the radicle 
inside the seed for about 10 hours ; and (-1) 
the enhanced growth of the radicle following 
the sudden bursting of the seed-coat. A 
parallel study was also made of the rate of 
oxygen absori^tion during germination. The 
intake of oxygen began at the initiation of 
germination inside the seed, there being no 
oxygen absorption during the swelling of 
the seeds. 


Thelleriasis of Young Calves. 

Smears from liver and spleen taken during 
the post-mortem examination on the body 
of a young calf aged 18 days at the main 
dairy at Baghdad revealed that 90 per cent, 
of the red blood corpuscles were invaded 
by Tlieileria annulata (Machattive, Indian 
J. Vet. Sci. and Animal Hush., 1935, 5, 288). 
Since then enquiries conducted at other 
dairies revealed that the disease is common. 
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Only young calves aged about two to three 
weeks are known to be affected, the infection 
reaching its height between the 17th and 
19th day of life. The period of incubation 
is usually about 14 days. The real crisis with 
a temperature of 105° *0 F. to 106° -0 F. lasts 
from 12 to 24 hours. No appreciable symp- 
toms of disease are usually seen. Important 
post-mortem appearances are, a marked 
icterus condition with haemorrhages on 
stripping the skin, tlie characteristically 
yellow liver and enlargement of spleen to 
about 5 times its normal size. The mortality 
among the alfected is about 50 per cent., the 
course of the acute disease lasting about a 
week ending eitlier in death or in recovery 
by crisis. 

B. D. A. 


A Study of Felspar Twinning in a 
Differentiated Sill. 

Some petrographers have observed from 
time to time that the different types of 
felspar twinning are essentially controlled by 
the composition of the magma, and as a 
consequence it has been assumed that the 
pericline type of twinning is commonly 
noticed in basic rocks and the other type 
in acid rocks. In order to verify the above 
conclusion, W. M. Chapman of the Wisconsin 
University (American Mineralogist, 21, 1) has 
made a detailed study of the differentiated 
diabase sill of the Algoma district, Ontario. 
His study has shown that the number of 
twins increases with the basicity or the 
anorthite content of the rock, and that the 
variation of twinning is due to causes other 
than the composition of the magma. He 
has further undertaken the investigation of 
the causes that control the felspar twinning 
in granites and gabbros, and interesting 
results are awaited. 


Mitosis in Amoeba. 

J. A. Dawson, W. E. Kessler and J. K. 
SiLVERSTEiN (Biol. Bul., 1935, 69 , No. 3, 447- 
461) have found a number of significant 
differences in the details of mitotic divisions 
between Amoeba dubia and other free living 


Amoebae, depending upon fundamental struc- 
tural differences in the nucleus. In the 
nucleus of this species no endosome, as has 
been described for other sx)ecies, has been 
found, but the chromatin is evenly distri- 
buted throughout the entire resting nucleus. 
The nuclear membrane never disappears 
throughout the entire process, both chro- 
matic and achromatic elements of the spindle 
being derived solely from the nucleus. 
Another interesting feature is the presence 
of large achromatic bodies of as yet unknown 
constitution and function, which appear in 
large numbers in the early prophase, persist 
throughout the entire process of fission and 
gradually disappear in the reconstructing 
nucleus. The study supports the view that 
A. dubius and A. protens are quite distinct 
species. 


Cytoplasmic Components in Fertilisation. 
The role of cytoplasmic inclusions, espe- 
cially that of the Golgi apparatus and the 
mitochondria, in fertilised eggs is the subject 
of a paper by Vines Collier Jr. (Qnart. Jouryi. 
Micros. ScL, Feb. 1936, 78, Part III, N. 
B, No. 311) who gives an accurate picture of 
the fertilisation processes and the ultimate 
function of the Golgi and mitochondria. 
One of the main functions of fertilisation is 
to deposit in the egg, the acrosome, whose 
precise function during and after fertilisa- 
tion, has been a matter of great doubt and 
diversity of opinion. Collier has determined 
its function ; it gives rise to a number of 
refringent bodies so characteristic of ferti- 
lised eggs of Ascaris. At first scattered 
evenly in the egg, they tend gradually to 
accurnulate towards the periphery and in 
the opinion of the author contribute to the 
formation of the thick cell wall of the egg. 
The Golgi bodies and the mitochondria are 
at first small and indistinguishable from 
each other. The Golgi bodies become 
enlarged and gradually deposit fat within 
them while the mitochondria remain the 
same and probably do not undergo any 
change. The secretion formed by the Golgi 
bodies is used up by the cell. 
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Recent Researches in the Theory of Meromorphic Functions with Special 
Reference to Picard-Borel Theorem/^' 


Part I. 


/^NE of the most interesting topics in the theory 
^ of functions is that ot* the distribution 
of values of an analytic function. The easiest 
of problems of that nature is the investigation 
of the nature of the distribution of values of an 
analytic function in the neighbourhood of an 
isolated singularity. Tlie distribution of values 
of f {z) in the neighbourhood of a pole is well 
known. [ 1 /( 2 ) |-^ oo uniformly as 2 - 5 - to the pole] . 
Therefore we need consider only the case of an 
essential isolated singularity. Weierstrass ob- 
tained the first fundamental theorem in this 
connection. He showed that an analytic function 
takes values as near as we please to a given value 
in any neighbourhood of the singularity. Picard 
showed by using the , fundamental properties 
of the elliptic-modular function that / {z) takes 
every value with the exception of at most one 
value. (Note does exclude the value zero 
in the neighbourhood of its essential singularity, 
viz,, the origin.) Borel gave an elementary proof 
of this result and extended this to the case of 
a singularity which may be a limiting point of 
poles of the function. (At this stage it is better 
to consider the singularity to be at 00 .) In such 
a case we say that the function is meromorxDhic 
in the neighbourhood of the singularity. Borel 
precised this result and was able to show that 
the density of zeros of f {z) — a, (we say f {z) is 
a meromorphic function in case it has no essential 
singularities other than 00 ) was the same for 
almost all a, in case of meromorphic functions of 
finite-order. Valiron, Blumenthal and others 
precised and extended Borel’s classical results 
to the case of meromorphic functions of all orders. 
But up till the advent of the Finnish School of 
workers headed by R. Nevanlinna, all the results 
that were obtained were only the sharpened 
forms of Borehs results. (For results in other 
directions see, e.g., Bieberbach-Lehrbuch der 
Funktionen-Theorie, Bd, II, Auf. II.) R. Nevan- 
linna introduced the important notion of a 
defective value and gave a different systematic 
theory. (See his excellent Borel-tract— Xe theo- 
rome de Picard-Borel, etc.) F. Nevanlinna 
obtained his brother’s results by utilising the 
theory of modular functions {Ada Math., 
1927, 50). He was able to find out the kernel 
of the use of the modular function in this theory. 
(See, e.g,, F. Nevanlinna, Festschrift an Lind- 
Idf, 1930.) Ahlfors gave a very simple and 
beautiful introduction to the subject recently 
[Comm. Soc. Sci. Fenn, 1935). I propose to 
develop the main results of the theory by adopting 
the methods sketched by him. 

Fi- st of all let us assume that f{z) is a function 
meromorphic in the whole plane. (The generali- 
sation of the results obtained to the case when 
f(z) is meromorphic in | 2 : | > R is too obvious. 
Hence Picard’s great-theorem is obtained at once 
from the second fundamental inequality of 


Nevanlinna obtained here.) Let us project the 
complex-plane stereographically on a sphere 
of radius 1, touching the plane at the origin. 
Let {a, b) denote the distance between the images 
of a and b on the sphere (actual distance— -not 
the spherical distance). Then 

r 7- 

{a, b) = — - — 

_ V( 1 + 1 «P) ( 1 + I?,P) 

with slight modifications when a or & is 0 or 00 , 
We introduce the two functions 
277 




(/ «) 




N (r, a) = / dr, 


where u (r, a) is the number of zeros of f(z)- a in 
\z\<,T (the zeros being counted according to their 
multiplicity). It is easily seen that the first 
function measures the nearness of / (z) to a on the 
circle \ z\— r, and the second measures the density 
of zeros ot f{z)== a in |;3:| < r. Then we have the 
remarkable result of Nevanlinna that the sum 
of these two functions is independent of a. This 
function is called the characteristic function of 
f{z) and is denoted by T(r). This result is derived 
very simjfiy as follows : 

277 

m (r, a) - m (r, ^>) = T / li'g I ~ ^ I d9 


If (.n’d) 


dm (r, a) 


dm {r, b) 
dr 

277 


277 


- 

277 >r 


hr 


T- const 
f-h 


dS. 


^Abstract of lectures delivered by K. Venkatachaliengar 
to the Central College Mathematical Society, Bangalore, 


0 

__ n (r, b) - n (?*, a) 
r 

Integrating both sides and incorporating the 
integration con tants in the functions themselves 
we obtain th first fundamental theorem of 
Nevanlinna, viz, 

I. '■l'(r) — m(r, a) -f N (r, b) —yn{r, &) + N (r, h). 

Roughly speaking, we may say that if the 
density of the zeros of f{z) = a is < that of f{z) =d> 
then f{z) has to incline more towards a than h 
B&z-^oo, There is an interesting property of 
T(r) (analogous to Hadamard’s three circle 
theorem), viz., it is a convex increasing function 
of log r. This is proved easily as follows : — 

Let dcu{a) be the surface element at the point 
on the sphere corresponding to a on the complex 
plane. Then multiplying by doj{a) and inte- 
grating I we have 


7T T(r) = 


jm{r, a) 


doj (a) 


■ y'N(r, 


, a) do) (a) 
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where J means that it is integrated over the 
spliere. As the distance between any two points 
on the sphere is < 1, m(r, «) is +ve. Now 

277 

J m (r, a) dw (a) = ^ / 

0 

by changing the order of integration, 

but/ log is certainly inde- 

pendent of / {re^6) [on account of the symmetry 
of Iho sphere], 
r 

T (r) = J ~ j n (r, a) dcu (a) + const. 


== f -NE cLr + const. — sa}', where S(r) 
J r 
0 

is easily seen to be positive (and increasing). 
H ence 

rp/ ^ Hence T (r) is a convex increas- 

ing function of log r. 

To illustrate the first fundamental theorem we 
take an example [r/. Nevaniinna, loc. Sup- 

pose /(s:) = J dt. Then we easily deduce the 
0 

following formulae, m (r, oo) = — [1 + € (r)], 
€ (r) 0 as r oo. N (r, oo) = 0. 

ir) — — [1 + € (r)]. It is also proved easily 

that m ^r, -± ” Ttt ^ C^)]» 

other value of a, m (r, a) = 0. Hence we deduce 
from I, the following information about the den- 
sity of roots of / iz) = a, viz., 


{a is a point on the complex plane), such 
that the total density is unity. Let us denote 
for simplicity the surface element on the sphere 
corresponding to the image of a on the sphere 
by da. Multipl;^dng by p (a) and integrating I, 
we obtain 

r 

T (r) = Jm (r, a) p (a) da -r f yy??//, a)p{a)dd. 

0 

as the first term on the right is alw^ays -fvo. 

r 

T (r) > y J y^K^^ P 
0 

We shall interpret JuitM-) p (a) da. It means 

that at every point in | < f at which the function 
takes a value a (for every a), a small element of 
area around it is transformed by means of f{z) 
and then this element is projected on to the sphere. 
i.e., it is the weighted area of the total Rieman- 
nian-sphere of f{z) for the area [ 2: 1 ^ We 
can ob vdoiisly calculate the area in another way 
and obtain 

t 277 

fn (r, «) p{a)ra = f nduf dB. 

0 0 

Let us introduce the symbol A iic), for the 
integral la.r.f. don the R.H.S. .Finally we obtain 
r t 

T (r) > f ^ f A (u.) udu. 


This shows that T (r) is jjrobably of the same 
order as A(r). We shall prove that excluding 
certain intervals, whose total length, is finite 
log A ( 7 *) = 0 [logT(?*). r]. Suppose in an interval 

Ii={a, 6 ), (1) A(«) > 


and N (r, a) — — [1 + ^ (^*)]* 

77* 

In this typical example we notice the following 
. excepting for the values 00 , ± 

If we define 8 (a), the defect of a by 

N ( 7 , a) . -, 5 / WX , 

1 - Lim T fT) ~'^ 8 ( 00 ) = 1 , 8 ( ± — j -L 

S 8{a) is called the total defect of f{z), and a 
value for which 8 (a) 0 , is called a defective 

value. Precise information about questions of 
this nature are obtained by the second funda- 
mental theorem of Nevanlinna. From this 
Nevanlinna has obtained that the aggregate 
of defective values is enumerable and the total 
defect is at most 2. (This is^the best possible 
result, e.g., consider e^, then S( 0 )=o(co) — /•) 

Now we come to the proof of the second funda- 
mental theorem of Nevanlinna. Let p (a) be a 
positive density function defined on the sphere, 


where e > 0, and A (f) 


f A (m) 


•. k(t) monotonioally increases ; and 
A' [t) = iX (0. 

A' (t) _ A (0 

[Ait)y+e e[.\(f)]’+f 

Integrating this we obtain 


-T— 

e L[A (a 


[A ( 6 )] 


:6)]f ] 


Writing such inequalities for all intervals, in which 
( 1 ) is true and summing up, (as the series on the 
left is convergent) we obtain that the sum of 
the lengths of such intervals is finite. Similarly if 

Then excluding a set of intervals whose total 
length is finite A(«) < t [B(«)] i+e. Combining the 
two and noting that T(r) > B(r) we obtain that 
log A(r) = 0 (log r + log T(r)]. From this we 
derive an inequality due to Ahlfors, 
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A(r) 

277 


277 

2n J [1 + |jr| 2 J 2 
0 


p (/) 


But as log X is concave towards the X-axis, 
we have 


Ing 


A (r) 


277 


- f 

2ttJ 


log 


\.n-- 


[I 


dd 


2tt 

+ ^ f P if) de. 

0 

Denoting the first integral on the R. H . S. by 
2fx{r), we obtain 

277 277 

^ \ f' \ dd — ^ f \og[li-\f\^]hd9. 

0 0 
277 

^ f log I /' 1 — 2 m (r, co). 

^TT 'f 


277 






, dm (r, oo) 

dr 


The first expression on the R. H. S. is the 
difference between the zeros and poles of f(z) 
in I ^ J < r, -r- r. Denoting the corresponding 
functions of the derivate f' (z) by Ni, etc., 
and Integrating, we obtain 

^ (r) = N, (r, 0) - X, (r, co) 

- 2 [T (r) ~ N (r, oo)] 

= [Ni (r, 0) — Ni (r, oo) + 2 N (r, oo)]. 

- 2T (r)._ 


Denoting the expression in the brackets by N (r) 
we obtain Ahlfors’s inequality 
277 

II'- ^ P (/) dd < 4T (r) - 2 N (r) 

0 


-r log 


A (r) 
277 


The last term on the right is of 0(log r T(r)) except 
in the exceptional intervals (to be always under- 
stood in what follows). We call N" (r) the branch- 
function. If n (r) is the number obtained by 
counting the multiple roots of f(z) = a, for all a, 
in I 2 ! 1 < r, counting them, a number of times 
equal to their order of multiphcity decreased bv 
unity, then a little calculation will show that 

N (r) = / 2LM ar 
J y 


—hence is a positive increasing function of r 
From II" we derive Xevanlinna’s second funda- 
mental theorem by taking a suitable density- 
function p. Let flj, ctoj be any q values. 

Let p{f) be defined by 

log P (/} = 2 i7 log _i 

^ [/. ay] 



log 


1 

[/> 


] 


■f C 


where C is the constant introduced in order to 
ensure that the total density is unity. If ^ > 1 

it is easily seen that J' p{ci) da is convergent. 

Substituting this in II" we obtain 

277 



log 


1 

[/, ay-] 


dO 




277 

/log n 

n t 


<1 

S lag 


[/, Ok] 


d9+C 


< 2 [2 T (r) - N (r)] + 0 [log r. T (r)]. Tho 

9 

fooRicient of jS on L. H. S. ^ log f Z 

1:77 1 


r I 

= log < E m ( r, civ) > • 


log dB = log < E m [r, ciy) 

L/» ^vj ) 

Hence 

E m (r, av) < 2 T (r) — N (r) -j- log E T (r) 


-f 0 [log r T (r)] 

as T(r) > m (r, ay). Substituting T(r)=?n (r,ay) 
-I- N (r, ay) on the L, H. S., we obtain Xevan- 
linna’s second fundamental theorem 


(I 


IT. (q - 2) T (r) < EN (r, cy) - N (r) -|- 
1 


0 [logr, T (r)]. 

> 2 obviously.] 

From this Picard’s theorem is obtained im- 
mediately. For if a meromorphic function does 
not take three values say «i, a>> and ota, then 
taking q= 3 and these values in II we obtain that 

Lim , — ^ < ^'(a finite constant), 
logr 

X ( T a) 

^ * — i < for all r and a. From this we 
log r 

immediately deduce that n(r, a) is finite— he., 
the function takes all values only a finite number 
of times. In that case it should be a rational 
function. (For this simple result see, e.g., Bieher- 
buch-Fanktioneii-theorie, Bd. I., Auf. HI.) But 
then it cannot exclude more than one value. 
Hence the number of lacunary values of f{x), i.e., 
the values which are taken by f{z) only a 'finite 
number of times should be at most equal to 2. 
(Note that we could have derived all our results 
on the supposition that f(z) was meromorphic 
in I s I ^ R instead of in the whole plane ; hence 
Picard’s Great Theroem is also at once obtained. 

How Xevanlinna has deepened Picard’s theorem 
in this way — i.e., The total defect of a mero- 
morphic function is at most equal to 2. Let 

6(f) ~ Lim be named the branch-index of 

the function. Then dividing both sides of II 

by T(r) we obtain E S (ay) + €(/) 2, This is 



March 1936] 


CURRENT SCIENCE 


689 


true for any q and hence the total number of 
defective values is enumerable and the total 
defect + the branch-index, never exceeds 2. 
(As mentioned earlier 2 is the best possible con- 
stant.) In tins connection Nevanlinna has 
conjectured that the total number of defective 
values in the case of a meromorphic function of 
T(r) 

finite order [i.e., if ■ ■ ^ is finite for some p], 

then the number of defective values also is finite. 
This is as yet unproved. 

From II we can deduce theorems concerning 
multiple values, ax, is said to be a multiple 
value of f{z) if (2) f{z) == a-x, has always multiple 
roots. Its order is the least possible order of 
the roots of (2). (It is obviously <|: 2.) If ax,a 2 ,a.> 
are multiple values with multiplicity m.,, 

mo, respectively we obtain from II, 

3 

T (r) < r [N (r, «v) - — — ■ ^ N (r, Wv)] 

1 

-i- 0 [log r T (r)] 


by taking into account N (r). 

1 


3 

V 


-h 0 [log r. T(r)J 


> 1 . 


.-.T (r) < T (r) _ 

1 my 

asT (r) > N (r, ay). 

±. .. L + ± 

nil nio 

(We shall exclude the case of a rational function 
as direct analysis is possible in that case.) 
Similarly we obtain that 

i i. + i ■— 

(4, -I + X + X + 

mi //t.- 

but yn-r ^ 2. Hence from (4) we deduce that there 
cannot be more than four multiple values for a 
meromorphic function. This is really the best 
possible constant. For the We ierstraskan elliptic 
function p(z) is such that it takes the values 
Cl, Co, e-i and co always with multiplicity 2. 


Ml 

1 


^ 2 and 
■f ± . 


Conversion of Coal into Oil.* 


A REPORT issued by the Department of 
^ Scientific and Industrial Research reveals 
that the process which forms the basis of 
the big coal-into-oil plant recently opened at 
the Imperial Chemical Industries Works at 
Billing'ham, was first discovered by Bergius 
in Germany as the result of applying hydrogen 
under pressure to “ Artificial Coal” produced 
by him from cellulose and peat. The Report 
makes public for the first time the results of 
many early experiments on the conversion of 
British coals into oil and describes how the British 
Government, acting through the Department 
of Scientific and Industrial Research and its 
Fuel Research Board, ensured the development 
of the process covered by the Bergius patents. 

The Report makes it clear that in view of the 
great importance of securing adequate oil supplies 
from British coal, the department considers it 
highly desirable that the knowledge gained in 
every stage in the development of this epoch- 
making process should be fully available to 
British technicians. 

Via “ Artificial Coal ” to Oil. 

Bergius, the Report states, as early as 1910 
had evolved apparatus for working under 
high pressures and after studying a number of 
other reactions he lieated cellulose and peat in 
the j)resence of water to 340° C. at a pressure of 
150 atms. The products were black solids 
which he considered similar to natural coal and 
which he called “ artificial coal ”. Later Bergius 
turned his attention to heavy petroleum oils 
which, when heated under pressure in hydrogen, 
gave a quantity of light spirit. On treating his 
artificial coals in a similar manner, Bergius 
obtained a 70 per cent, conversion into oil soluble 
in benzene. Natural coals were then found to 
behave similarly, and in 1914 Bergius patented 
the application of the process to coals and other 
solid carbonaceous substances. 


Early Experiments at the Fuel Research 
Station. 

Further development was delayed during 
the War and, owing to the cost of high 
pressure work, little was done until 1921 when a 
plant on a semi-industrial scale was erected at 
Mannheim- Rheinau in Germany for treating oil. 
Research on the process was also initiated 
at the Fuel Research Station, Greenwich, in 
1923 wdbh a small home-made converter. From 
the experiments there, it was satisfactorily 
established that the Bergius process afforded a 
means of obtaining much higher yields of benzene 
soluble material from coal than were obtainable 
by any other known method. 

British Coals Tested in Germany. 

In 1924, the British Bergius Syndicate was 
formed which obtained an option on the 
patent rights of the Bergius process covering 
the British Empire, and experiments were carried 
out at Mannheim-Rheinau to test the suitability 
of British coals for the process. The preliminary 
results obtained were favourable and were com"- 
municated to the British Government. In 
view, therefore, of the importance of 
any practical means of obtaining liquid fuels 
from British coals, it was decided that the Depart- 
ment of Scientific and Industrial Research should 
proceed with the investigations. An agreement 
was accordingly entered into between the Depart- 
ment, the Britisli Bergius Syndicate, the Inter- 
nationale Bergin Compagnie and Dr. Bergius 
whereby the option on the patents which 
were shortly running out was continued. 
Further experiments were carried out at Mann- 
heim-Rheinau in Germany on British (3oals. 


*Fuel Research Technical Paper. No. 42 — “The Action 
of Hydrogen on Coal. Part II. Early Experiments 
with the Bergius Process.” Published by H. M. 
Stationery Office. IjSd. net. 
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Tliosc cxperinients were supervised by a Coni- 
inittee consisting* of two representatives of the 
Bepartment, two representatives of the British 
Bergius Syndicate and Dr. Bergius and in them 
trials \yere made with coals from various 
parts of the country in small converters w^hile 
“ OrgreavG Washed Slack ” obtained from South 
Yorkshire was selected as a suitable coal for 
costs in a continuously operated plant. The 
results were again promising and a plant 
enbodying the latest improvements resulting 
from the work in Germany was supplied to the 
Fuel Research Station. This plant was installed 
towards the end of 192(5 and in 1927, the small- 
scale experiments carried out at Bheinau were 
terminated by agreement and the work continued 
at the Fuel Research Station. 

Description of the Early Experiments. 

The Report in describing the process as 
evolved originally by Bergius states that his 
converters were at first glass lined, and then 
made of plain steel. They were rotated about 
a horizontal axis, with pebbles within to assist 
stirring ; about 100 atms. was the working- 
pressure, and they were heated externally, either 
by gas or electricity, for about one hour. After 
removal, the products were distilled and treated 
by benzene extraction, the material so recovered 
being known as oil At a later stage in the 
evolution of his process, Bergius added oil to the 
oliarge, at first to avoid local overheating, and 
later to help in the working of a continuous plant 
into which a mixture of coal and oil could be 
pumped in the form of a paste. A further modi- 
fication was tlie addition of a proportion of lux- 
masse, which consists largely of iron oxide with 
some alumina and titanium, to the charge in 
order to fix the sulphur in the form of iron 
sulphide. From subsequent researches at the 
Fuel Research Station, it was established that 
the luxmasse had also a definite catahdic effect 
in hastening the hydrogenation of the coal, 
contrary to the statements of Bergius. 
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Other British coals from the Nottingham and 
Derby, Soutli Yorkshire and Durham coalfields 
were then tried, generally with satisfactory 
results. In the course of the work at the Fuel 
Research Station, the early stages of the reaction 
were studied and it was discovered that below 
the temperature of 450° 0. normally employed 
by Bergius, the coal underwent marked changes. 
Thus, at about 370° (\ in the case of a bituminous 
coal, reaction between the coal and hydrogen 
took place rapidly and resulted in the formation 
of a plastic material. If the products were 
allowed to cool immediately after reaching this 
temperature a solid product was obtained whicli 
had every appearance of having been tlirougli 
a fluid condition. This solid product, which was 
almost equal in weight to the original coal, hari 
higher coking properties than the coal used in the 
experiment. 

The continuously operated plant at Mann- 
heim-Rheinau consisted of two horizontal reaction 
vessels in series, contained in baths of molten 
lead, heated by gas, and fitted witli simple 
mechanical stirrers. A. paste consisting of tar. 
coal and luxmasse was forced through these 
vessels, witli hydrogen, at 150 atms. pressure. 
Various modifications were tried and numerous 
tests carried out with varying success, details 
of which are given in the Report, 

The equipment whicli was installed at tlie 
Fuel Research Station as a result of the work is 
also fully described. It provided a continuously 
operating plant capable of dealing with a ton 
of coal a day, embodying all features of the latest 
practice, at the time of erection, of the Bergius 
Research Institute, together with an adequate, 
plant for making hydrogen. 

This plant was used originally for studying 
Parkgate coal from South Yorkshire and later 
coals containing less asli, namely, coal from the 
virgin Seam, Ijanark, and finally Beamshaw 
coal from Wakefield, 


The Classification of the Archaean Rocks in India. 


A 8YMPOSIITM on tlie Classification of the 
Archaean Rocks in India was held at a 
meeting of the Geology and Geography Section 
of the Indian ^Science Congress (Indore. 193(>) 
under the Chairmanship of Mr. B. Rama Rao, 
M.A., D.I.C., F.G.S., the President of the 
Section . 

The President in his introductory remarks 
pointed out that there Avas no general 
agreement among the several workers in the 
Ai‘chiean tracts of India regarding the classifica- 
tion and correlation of these ancient rocks. He 
stated this disagreement was in no small measure 
due to the fact of the scattered occurrences of 
the Archsean rocks in widely separated areas with 
the intervening distances between them being 
so large as to make it almost impossible for any 
single field geologist to get a personal acquaintance 
•with., tha typical chai*acteristics of each of such 
separataliregions. , ' He requested Sir Lewis 
-Fermor who had devoted more than 30 years 
of his life for an intimate stuvty of many of the 


Archaean tracts of India, to lead tlie discussion 
by giving an account of his views on the subject. 

Sir Lewis Fermor opened his observations by a 
reference to his Memoir on the Archaeans of India, 
which lie said was in the Pi’ess and would be 
issued soon. He stated that he had divided there- 
in the Archaeans of the Peninsular India into two 
main provinces : the Oharriockitic and the non- 
Gharnockitic and had brought together the various 
formations of the different regions under that 
grouping. These major provinces were furtlier 
sub-divided into minor provinces on the strengtli 
of lithological characters and associated ore 
deposits. Thus, in the non-Charnockitic Province, 
10 sub-divisions, viz., 3 iron ore Provinces of 
Singhbhum, Mysore, etc., 3 marble Provinces 
of Nagpur, Balaghat, Narbada and Son Valleys, 
etc., and 4 Igneous Pro^’inces of Hyderabad, 
Bundelkhand, Shillong, etc., were grouped. In 
the Charnockitic Provinces, 18 sub-divisions 
were grouped under the Garnet, Iron ore and 
Manganese Provinces. 
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Speaking on tlie correlation of tlie Archseans 
sir I^ewis referred to sonie of the general featureKS 
which had been dealt wit}i in Ids Presidential 
Address to the National Institute of Sciences of 
India and also in the , Introductory chapter of 
his ^lenioir which was in the Press, deferring 
to certain details of correlation, he stated that 
the recent work of Pr. Ivrishnan had shown that 
the Gangapur series of tlie Biliar and Orissa were 
the equivalents of the Sausar series of the C.P. 
He reg-arded the Kodurite series as hybrid igneous 
rocks with the Gondite series and pointed out the 
possibility of establishing an acceptable correla- 
tion by using the Gondite datum-line. The 
Dhanwars of Mysore appeared to him to be more 
or less akin to the Sakoli series of the C.P. and 
the Sakarsanhalli series suggested a relationship 
to the Gondite series. However, the authors of 
a recent Bulletin on the subject of origin and 
correlation of the Sakarsanhalli series had not 
accepted the correlation with the Gondites and 
they had only shown them to belong to tlie 
Bharwars. 

The Khondalites represented a higher grade of 
metamorphism and in the eastern ghat region. 
Sir Ijewis considered the Khondalites to have 
been once formed in a deeper zone and sub- 
sequently uplifted. Portions of Malabar and 
Travancore had also the Khondalites and Ghar- 
nockites. 

In concluding his remarks, Sir Lewis pointed 
out the uncertainty of correlations in the Arclneans 
of the Extra Peninsular India. 

Mr. T). N. Wadia spoke about the Archseans of 
the North- W'esteiMi Himalayas. He stated that 
tile Archaean rocks there occupied tracts of 
northern. 'Hazara, Indus-Koliistan, Gilgit, Ladakh 
and the Zanskar range. > The granites and gneisses 
of those areas were considered by Stoliczka and 
Lydekker to be Aicha^an (Central Gneiss), wdiile 
th^phyllites and schists were regarded as meta- 
morphosed older Paknozoics. McAIahon had 
established the intrusive nature of much of the 
Central Gneiss and he believed they were of 
considerably later age ranging from Palnozoic 
to Tertiary. Since 1928, the' speaker had been 
wmrking in the crystalline area of the Hazara- 
Kashmir syntaxis and the results of his field -w-ork 
tended to prove that the Arch^eans (Dharw^ars) 
of that part of the Himala,yas were largely- of 
sedimentary origin. These j'ocks .which had 
been named the Salkhala -series closely resembled 
the Tutogbs of Simla Hills. The imconformable 
relations of tlie Salkhalas to the ptimnas. and 
the fossiliferous Cambrians were observed in 
some sections. The gneissification of the Salklxalas 
at many places and the wdde prevalence of later 
intrusive granite gneiss in the Central axial 
ranges made it difficult to separate any remnants 
of the Archaean gneisses in the Complex. The 
Oreat Himalaya Bange Avest of Ladakh was 
found to be largely constituted of the Salkhalas 
'con’verted into p'araigneiss and the Nanga Parbat 
^5,6209-inassif W^s' almost Who'U built of those 
i'Obks' ' With' intrusive hiotite-gtanite of Palaeo- 
Mesbzoic age and hornblende-granite injectionis 
of post-Eocene period. South of that Range, 
thbySalkhalas showed 4lr steadily decreasing grade 
(Iff metkmorpliism. and sOrb^ of the rock elements 
4h6wecl-^ remarkable reseriabi^ce with the Dhar- 
of Rkjputana. ab.-d ; qSinghbh-um. .Mr- 
Wadia thdughtqit ‘ probable ‘ that' the^ Great -Hima- 


laya Bange represented the basement of tlie 
ancient Peninsular Archaeans on which the 
Tethyan sediments were laid down. It thus 
denoted the Ilimalayan pro taxis. 

The speaker said tliat there were no Archaean 
outcrops between the ^Vravalli and the Kashmir 
Himalayas, except the few straggling hillocks of 
Kirana and Sangha, wliich probably represented 
the unburied le.eaks of a suspected ridge buried 
under the Punjab alluvium. 

Mr. W. D. West spoke on the difficulty of 
bringing the Archaean s of the Bajputana into 
the “picture”. Dr Heron’s work had showm 
tliat the Bundelkhand gneiss was older than 
the Aravalli series which represented the lowest 
division corresponding to the Dliarwars. Else- 
wliere, in the Peninsular India, none of the 
gneisses were definitely established to be older 
than the ..Dliarwars. There was ‘ also some 
difficulty in fitting uj) the Archaeans of the 
Peninsular India with Dr. Heron’s classification 
in Bajputana. If the Sausar series of -the C.P. 
were to he correlated with one of the three meta- 
morphosed sedimentary systems in B.ajputana 
on lithological grounds, it was clear that they 
bore most resemblance to the Delhi system. 
But the fact that manganese occurred in the 
Champaner series — which was the same as the 
Aravalli system — equally well suggested the 
correlation of the latter with the Sausars though 
the two were not alike lithologically. Mdiether 
the classifications fitted up properly or not, the 
j)robability of the Aravalli strike in S.-E. Baj- 
putana curving round so as to join up with the 
E.W. strike of the O.P. remained clear. 

Bef erring to Sir Lewis’ remarks on the tectonic 
])osition of the .Eastern Ghat Charnockitic pro- 
vince, Mr. West enquired whether there was any 
progres.sive change in the metatnorphic grade 
within the non-Oharnockitic province proceeding 
away from the eastern area and if such a change 
could be shown to exist, he thought it probable 
that tilting rather than faulting had occurred. 

Mr. West also alluded to Auden’s work in 
the Himalayas, which had sliown the existence 
of the Arclifcar.s there with the Aravalli strike. 

Mr. D. H . Bhattagharjec spoke on his recent 
work in the East Bhandara, C’.P., which disclosed 
certain, interesting features and which were very 
suggestive to him in solving the p)roblem of the 
classification of the Arcliseans * of India. Mr. 
Bhattacharjee stated that tlie tract was bounded 
]>y' rocks with the tliree regional strikes, viz., the 
Satpum, Eastern Ghat and Godavari strikes and 
itself showed numerous evidences of balancing 
of. the directed pressures responsible for these 
strikes.- In the deei^er vertical zones of meta- 
morphism, gra.nite-]ike recks with what could 
be-described as “Triangular foliation” were deve- 
loped ; while in the higher zones, foliated rocks 
closely resembling the Sausars, Sakolis, Cuddapahs, 
etc.,* were found. According to him, those rocks 
were mere nietamorphic variants of one and 
the same group of rocks involve»i in different 
proportions and altered under different condi- 
tions at different periods of time. 

The .speaker thought that the studies in the 
Archgeans of India had so far been almost wholly 
confined to Belts characterized by effects of 
singularly dominant directed pressrires and tliat 
was iirobably the reason for the general disagree- 
ment of the various investigators on the method 
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of classification of these rocks. It appeared to 
him very likely that when the large tracts out- 
side those belts would be examined, many zones 
of balanced directed pressure might be found 
and that the study of such areas might throw 
more light on that highly controversial subject. 

Mk. M. B. Ramachandka Bag spoke on the 
metamorphic rocks of the Sakarsanlialli area 
(in Mysore) which had figured rather prominently 
in the correlation of the Archseans. The results 
of detailed mapping and examination of this 
belt had already been published in a Bidleiin of the 
Mysore Geological Departme?it. The rocks 
occurred as small included patches and lenticular 
bands along with the hornblende schists in the 
intrusive granitic gneisses and the speaker was 
indebted to the President of the meeting for 
having suggested a possible stratigraphic sequence 
which could be deduced from the geological sec- 
tion given in the Bulletin referred to. According 
to that view, the metamorphic rocks of Sakarsan- 
halli appeared to dip underneath the hornblende 
schists but whether the stratigraphic relation 
could be actually established or not was left 
entirely to future work. 

Regarding the correlation of the rocks with 
the Gondites, the speaker said that nothing- 
further could be definitely stated. The manganese 
garnet of Sakarsanhalli had raised some discussion 
and had been commented upon by Sir Lewis 
Permor who showed its relationship in composi- 
tion to the garnets from the Gondite-Kodurite 
series. Originally, tlie analysis of the Sakarsan- 
halli garnet had been interpreted rather differently 
since it was neither so higlily manganiferous as 
the Gondite garnets nor so liighly calcic as the 
Rodurite garnets. The OaO in the particular 
specimen had been treated as rather exceptional 
but the comparison instituted then had no implica- 
tion of correlation. How^ever, subsequent to 
Sir Lewis’ paper on the Manganese-Lime series 
of garnets, the speaker was engaged in studying 
some of the published analyses of many garnets 
from various parts of the world and the inspection 
of these analyses had showm him that a few of the 
garnets from extra-Indian localities could easily 
he shown to lie within the Gondite-Kodurite 
garnet field plotted in Sir Lewis’ diagram, though 
the t>q)ical Manganese-Lime series appeared to 
be rather rare outside India. The subject w^as 
under further investigation and he hoped that 
Sir Lewis’ view regarding the importance of 
the peculiar metamorphic associations in correla- 
tion problems w’ould ultimately prove possible 
to be established. 

Dr. S. K. Roy remarked that Sir I^ewis’ sug- 
gested classification of the Archseans into two 
main provinces and their further suh-divisions 
was most interesting and hoped that further 
investigation by Indian petrologists would prove 
the validity of Sir Lewis’ classification. The 
speaker, mth his staff and students of the Indian 
School of Mines, had carried out some detailed 
mapping and petrological investigations of the 
Dharwars. round the Jharia Coal Field and the 
Mica Mines of Kodarma during the past eight 
years. Those areas were, however, “little” in 
comparison with those wdth which Sir Lewis 
or Messrs. Wadia, West or Rama Rao were 
, acquainted wdth and on the experience of which 
they had based their classification. But, so 
far as the work carried out by the speaker and 
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his associates was concerned, they had found 
Grubenmann’s system of classification and general 
nomenclature of metamorphic rocks quite satis- 
factory. Grubenmann had proposed to group 
the Kristallemmenscheifer into twelve groups, 
while Sir I^ewis grouped the Indian metamorphics 
into IS provinces. Grubenmann’s classification 
was followed now-a-days in many parts of the 
world and the speaker believed that although 
the 18 groups of Sir Lewis showed individual 
provincial characters — which were, of course, 
somewhat different from what was usually under- 
stood by the provincial characteristics of igneous 
rocks — ultimately many of the rocks of" those 
provinces might be fitted up with Grubenmann’s 
classification. The speaker thought, for that 
purpose, careful chemical analyses, calculation 
of the Niggli values of those analyses and the 
projection of their various ratios on the Niggli- 
tetrahedrons, were necessary. Those data would 
not only determine the original igneous or sedi- 
mentary nature of the rocks but also the positions 
of the latter in Grubenmann’s scheme w’^ould he 
made clear. 

As suggested by Sir Lewis himself in his Presi- 
dential Address to the National Institute of 
Sciences, Dr. Roy thought it would be better 
to follow as far as possible Grubenmami’s classifi- 
cation of the metamorphic rocks to classify the 
Archrean rocks of India with, however, occasional 
modifications to meet the local needs. 

Sir Lewms Fermor then replied to some of the 
questions which had been put to him. In reply 
to Dr. Roy’s remarks, he stated that his classifica- 
tion of the Archseans into the Charnockitic and 
non-Charnockitic Provinces and their further sub- 
divisions were based on a different conception 
altogether and had no specific relation to 
Grubenmann’s scheme. 

The President thanked the several speakers for 
their valuable contributions to the discussion 
and concluded the proceedings with the following 
remarks : — 

“ The problem no doubt presents considerable 
difficulties. A good deal of intensive field woik 
in the several regions of Archaean rocks and a 
careful co-ordination of the results of such work 
are still necessary before any final solution could 
be reached. The classification of the Archaean 
tracts into provinces and sub-provinces based on 
mineralogical constitution and the association of 
epigenetic ores will undoubtedly help to split up 
the complex formations into conv^enient sections, 
but foi* purposes of correlation of the different 
isolated formations, it will have to he verified and 
supplemented by intensive petrogenetlc studies 
of many of the apparently allied types. The 
correlSition of disconnected formations of Arch man 
rocks of widely separated areas on the basis of 
the occurrence of any particular lithological type 
as a recognisable datum-line is not always reliable. 
But still, in the case of the Archoeau rocks several 
clues will have to be followed and the publication 
of Sir Lewis’ Memoir will be eagerly awaited by 
all students of Archaean Geology to see the lead 
Sir Lewis gives for amplified application of his 
line of study. 

“Mr. Bhattacharjee’s startling inference that 
the granitic rocks with ‘triangular foliation’ 
and the rock groups described as the Sausars, 
Sakolis and Oudappahs in the Central Provinces, 
are the resultants of directed pressure of one 
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and the same mass of granitic material along 
different zones in a vertical column is not likely 
to find favour with other geologists acquainted 
with the region. It is not unknown that in the 
Archaean Complex, rocks of different modes of 
origin, involved in various processes of alterations 
have been rendered almost alike to outward appear- 
ance, and the task of the field geologist is, if pos- 
sible, to sort them out from such confused jumble. 
In the Archaean complex of Mysore, which had 
been believed till now to have consisted almost 
entirely of igneous material, rocks of clearly 
recognisable sedimentary features are being 
traced and therefore considerable caution will be 
necessary before any extreme views could be 
formulated regarding the genesis of these complex 
formations. Attempts have been frequently 
made to classify the Archaean rocks into different 
groups based on lithological characters, but the 
question as to how far the crystalline schists as 
exposed in the several parts of India could be 
constituted into separate stratigraphic divisions 
in each of such regions, on che recognition of 
reliable evidences of break, seems to me to merit 
further detailed investigation. This involves a 
more intensive field study of the several exposures 
of conglomerates which might be found in the 
different regions of the Dharwar schists. I 
have already stated in my address that in Mysore 
from amidst the confusing types of ‘ conglo- 
meratic rocks’ of diverse modes of origin, two 
clearly marked horizons of what could be regarded 
as basal conglomerates are recognisable in the 
belts of Dharwar schists. The older set is 
characterized by the occurrence of pebbles of 
only quartzites whereas the younger contains in 
addition pebbles of granitic rocks, suggesting 
thereby the probability of some of the granites 
being really older than a section of the crystalline 
schists which are all at present grouped as one 
unit. 

“ This fact of the probable existence of a granitic 
series older than a section of the crystalline 
schists included under the Dharwars, leads me to 
offer a few remarks on the still controversial 
stratigraphic position of the Aravalli and the 
Delhi systems in the Archaean rocks of Indicr. 
I am personally unacquainted with much of 
these formations and if I venture to offer any 
remarks they may be regarded more as sugges-, 
tions than as positive statements. The Aravallis 
of Rajputana and the Champaner series of 
Gujerat seem to be now regarded as of one and 
the same formation. When I had an opportunity 
of making a hurried study of the latter as exposed 
in the southern parts of the Bariya State, I got 
the impression that portions of the Champaner 
series resembled very much in appearance the 
rocks of the ‘upi^er division’ of the Dharwar 
schists of Mysore, and also that the quartzites 
and shales exposed further north forming a 
major portion of the State bore a striking 
resemblance to the recorded descriptions of the 
Idar Quartzites and Phyllites of Mr. Middle- 


miss, and parts of the Delhi Quartzites of Dr. 
Heron. Between the typical Champaner beds 
and those quartzites there is a zone of conglo- 
merate which at the time when I examined 
struck me to be autoclastic, but whether it is 
so or not needs verification by closer investiga- 
tion and detailed mapping. At any rate, in that 
region, the typical Champaner beds come in 
contact with the series of quartzites and shales 
or phyllites, comparable in character to the 
types described as forming parts of the Delhi 
Quartzites. All these formations bear a close 
resemblance in their lithological character to 
corresponding tyi^es of the middle and the upper 
dhdsions of the Dliarwar schists of Mysore in 
accordance with the classification I have tenta- 
tively proposed in my address. On the strength 
of the occurrence of a series of granites older 
than a portion of these crystalline schists,- it 
would be a point for consideration, if parts of the 
formations now classified as Aravallis, Champaners 
and the Delhi Quartzites, may not correspond to 
the ‘Sjpper division” of my classification of the 
Dharwar schists of Mysore. 

“Let me also say a few words regarding the 
Sakarsanhalli series of Mysore. This series seems 
to liave attained more prominence for purposes of 
correlation than what the actual facts warrant. 
The Sakarsanhalli rocks form a series of a 
few insignificant outcrops scattered about 
in the granitic gneiss, and however interesting 
they may be from a petrographic point of \dew, 
they furnish very little data for purposes of 
reliable correlation. The question of their 
origin, whether they are merely the meta- 
morphosed facies of the Kolar hornldendic schists 
of igneous origin, or whether they constitute 
thermally altered representatives of an assemblage 
of a mixed series of sediments may be taken as 
still unsettled. The occurrence of mangani- 
ferous marbles in the series has suggested the 
alli.ance of the rocks with the gondite series of 
C.P. Manganiferous dolomites and limestones 
are found further west in the “middle division” 
of the Dharwar schists, and in some parts where 
the rocks are thermally metamorphosed, manga- 
nese silicates are also found developed in such 
limestones. The Sakarsanhalli limestone shreds 
with their manganiferous silicates may perhaps 
represent the remnants of a once continuous 
folded series of limestones, but reliable evidences 
are still lacking to prove this conclusi%^ely. 

“For a soccessfnl solution of the prohleni of 
the correlation of our Archfean rocks I think 
it is necessary for each large area where they 
are typically exposed, to record how far it is 
clearly possible to classify the schists into differ- 
ent divisions on provable stratigraphic breaks, 
and when this has been done, to arrange for a 
joint investigation of such typical areas by a 
small body of experienecd field” geologists consist- 
ing of individuals representing the regions ^ on 
which they have unquestionable knowledge.” 
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Utilisation of Molasses. 


A DISCUSSION on the utilisation of molasses 
took place at the meeting of the Chemical 
Section of the Indian Science Congress, on 
Monday, the 6th January 1036. 

Dr. P. 0. Cuba, the President, in introducing 
the subject pointed out the great loss that, 
molasses involve in sugar, amounting to something 
like 100,000 tons of sugar on the total production 
of molasses in the country and the consequent 
urgent need for utilising it profitably. He 
passed in review the various products for which 
molasses could be utilised, potable and industrial 
alcohol, fuel, acetic acid, acetone, butyl alcohol 
ami glycerine, yeast, cattle feeds, manures and 
road binding material and briefly referred to the 
possibilities of each and to the work in progress 
in different parts of India in connection with them. 

Dr. N. R. Dhar described how the addition to 
soil of carbon in the form of molasses leads to 
fixation of nitrogen. In the field as indicated 
by experiments at Allahabad and Shahjalianpur 
ill the United Provinces and on the estates of 
Messrs. Parry & Co, in Madras, higher yields of 
sugarcane w^ere obtained by the application of 
molasses at 90 to 270 maunds per acre. Rice 
has also favourably responded to manuring wdth 
molasses. To ensure the complete oxidation, it 
must be applied two or three months before 
planting sugarcane, the soil being frequently 
exposed by stirring and kept moist by irrigation. 
Molasses should not be applied to standing crops. 
Alkaline soils are benefited by the application 
of molasses and instances w^ere quoted from the 
IT, P. and Mysore in support. 

Dr. Subrahmanyan stated that he found 
molasses toxic to crops in its first stages of de- 
composition but not so after a month. Under 
swamp conditions, lactic acid was the first product, 
followed by volatile fatty acids ; considerable 
solution of ferrous iron and aluminium follow^s, 
which later on a.re precipitated or removed from 
solution. Fixation of atmospheric nitrogen does 
occur to some extent on direct application of 
molasses but it is wasteful of carbon. Fermenta- 
tion with restricted air supply conserves the 
carbon and in conjunction with lime the applica- 
tion will lead to enhanced nitrogen fixation. 

Dr. Ohatterjee strongly advocated the manu- 
facture of industrial alcohol for motor spirit 
and showed with the help of statistics that all 
the molasses produced by factories could be so 
utilized and urged the removal of the restriction 
on its manufacture. As there may be difficulties 
in introducing power alcohol throughout India, 
Dr. Chatter joe suggested that it should first bo 
introduced in the it.P., which is the largest molasses 
producing Province. The cost of manufacture 
has been carefully calculated and falls within 
six annas per gallon. There are absolutely no 
difficulties in technical matters, regarding'^manu- 
facture, distribution and wise suijervision. 

Sir Bryce Burt emphasised the need for greater 
efficiency in factories and scientific work to reduce 
the sugar content of molasses and its quantity. 
As regards motor spirit, this could not be manu- 
factured at anything like the 3 to 4 annas wliich 
was the price of petrol at the ports without duty 


and distribution cliarges. He would strongly 
urge tlie scope for u.sing it for cattle feed and 
manure and of experiments towards that end. 

Mr. A. K. Yegnanarayana Aiyer' {President, 
Agricultural Section) said that in the direct 
consumption of su^ah manufactured' now^ universal 
in India, molasses are a product of some value. 
The expensive and elaborate arrangements made 
by the recently formed exporting company, viz., 
transporting to the rail heads at the different 
places on the banks of the Ganges, shipping to 
Calcutta in special tank steamers down the rh’er, 
extensive storage tanks at Calcutta and ocean 
shipment to England, all involving heavy expen.se 
go to prove the fact. If it should be worth the 
while of an exx^ortiiig company to do all this, it 
should be much more so for utilisation in this 
country itself for similar purposes, as we could 
save all the expense of this elaborate transport. 
Industrial alcohol will certainly form the most 
profitable method of utilisation, but reasons of 
fiscal, administrative, and legislative difficulties 
rule this method out for the present. Utili.sa- 
tion as manure and as a cattle feed present 
promising outlets for the product, as India lias 
an abundance of neither the one nor the other 
and both are also crying needs in the country. 
Manuring directly for a cane crop has not yielded 
satisfactory results, but if a sunn hemp crop is 
grown as the first crop on molasses manured 
land a very heavy yield of green manure is 
o'btained which can be ploughed in for cane. 
This indirect method of cane manuring has been 
the one found promising in Mysore, as far as 
l^resent experience goes. The method of appli- 
cation and the difficulties of transport to the 
fields will prove somewhat serious obstacles. 
The need for weathering emphasised by Dr. Dhar 
which should go on for nearly three or foui* 
months will likewise constitute another difficulty, 
as also the very large doses which he recommends 
and which in practice are really much too large. 
For paddy, a one ton dose on alkaline land lias 
yielded good results, and if this should be con- 
firmed by further trials it wdll provide a very 
large outlet for molasses, no twdth stand in-g trans- 
port and other difficulties, .i line of even greater 
promise is tliat of making a cattle feed like 
molascuite, using groundnut husks and haulms 
as the filler. Groundnut deserves to be and will 
be growm extensively as a rotation crop with 
cane and very large quantities of these will be 
available.'v It will mean the utilisation of the 
by-products of groundnut cultivation and the 
by-products of the sugar industry benefiting 
both the growrer and the manufacturer. At the 
same time it wall give a great stimulus to the 
improvement of the cattle industi*y and of dairy- 
ing, by providing a valuable and largely available 
supply of. cattle ffibd. (The. manurial experi- 
ments . referred to relate to qiily one season anil 
should be regarded therefbrb' as tentative and 
not conclusive by any means.) 


*An article by Dr. N. G. Chatterjee on Power Alcohol, 
■appears elsewhere (pp. 662 ) in this number. 
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Traffic in Opium and Other Dangerous Drugs.* 


^WO important pamphlets concerning the 
measures taken by the Ijeague of Nations in 
preventing illicit traffic have recently been pub- 
lished. One of these deals with the documents 
regarding- the working of the sy.stem of import 
certificates and export authorisation, while the 
other is the report on the work of the Permanent 
Central Opium Board. 

The Central Opium Board of tlie League of 
Nations is constituted to scrutinise the inter- 
national trade in dangerous drugs as laid down 
in tlie Geneva Convention of 1925 and the Limita- 
tion Convention of 19131. The Board is em- 
powered, where excessive, stocks of any narcotic 
accumulate in any country, to take steps to 
overcome the danger. 

In the year under review, the Board held four 
sessions. In the report the Board states that, 
while they have been able, by the application 
of the Articles of the Limitation Convention, 
to reduce greatly illicit traffic, they have been 
unable to end the traffic. The reason for this 
failure is the complicated mechanism of the 
administration of the powers of the Board. 
Forged certificates of import and exijort and 
also the different interpretations placed on the 
Articles of tlie Convention by the different govern- 
ments have been mainly resi^onsible for the con- 
tinuance of illicit traffic. 

h’rom a study of the ways of the trade as stated 
by the Board, one comes to the conclusion that 
unless the international governments subscribing 
to the Convention wholeheartedly co-operate 
in ensuring the successful working of the Conven- 
tion and take rigorous steps to restrict import and 
export of narcotics, the l.eague of Nations Board 
will be ineffectual in its functions. After all the 
Board’s authority is only moral and very little 
can be done unless a universal sense of morality 
prevails. 

In the report the Board has discussed the 
difficulties of a strict application of the Articles 
of the 1931 Convention. A. number of pages are 
devoted to statistics of the quantities of different 
narcotic drugs manufactured in the world. A 
few important facts that can he gathered from 
these tables are — 

Morphine : — The quantity manufactured de- 
creased in Germany, the United States and France 
by about 25 per cent, while it increased in Belgium, 
Poland, Hungary, Italy, Sweden and Czechoslo- 
vakia by abont 8(3 per cent:. 

Heroin : — Tiie quantity manufactured gene- 
rally decreased everywhere except in Poland, 
Russia and Belgium. Nearly half the world’s 
output of heroin comes from .lapati. 

Cocaine : — The decrease in tlie manufacture 
of this drug has not been so general Five coun- 
tries, namely, Poland, Czeckoslovakia, .Russia, 
Belgium and the Tmited States show^ an increase. 

There is a movement in the manufacture of 


I.eague of Nations Publications Series, 1935. 
Vol. 11 , No. 8. Permanent Central Opium Board : 
Repoi't to the Council on the work of the Central 
Board during its 22nd, 23rd, 2-lth and 25th meetings. 
Vol. 11 , No. 11. Advisory Committee on Traffic 
in opium and other dangerous drugs: studies and 
docnnients regarding the working of the system 
of import certificates and export authorisation. 


morphine and cocaine from old centres to new. 
No comparison could bo made about figures for 
codeine and dionin as this is the first year of 
report on these drugs. It is found that the 
world’s total output of heroin and cocaine is in 
excess of the requirements laid down in the 
I^imitation Convention. More than a thousand 
kilograms in excess of the world’s requirements 
have been manufactured during the year. 

A glaring example of illicit traffic iii opium is 
found in an instance where more than 5,000 
kilograms of opium have been shipped from Turkey 
bo Panama, Argentina, Ethiopia and Paraguay 
under forged certificates. The Board has drawn the 
attention of the Tuikish Govermr.ent to the ma-tter 
and the latter has prosecuted some of the offenders 
and has undertaken to take the n^- pessary action 
on others. This instance only oiiiphasises the 
fact that countries dealing in tliese commodities 
should exercise great vigility in authorising import 
or export and that no restriction can be considered 
too rigorous to prevent fraud. 

The Hague Convention of 1912 regulates the 
import and export of raw opium and aims at 
limiting the import and export of morphine, 
cocaine and their salts to persons granted by 
their I'espective governments authorisation or 
permits for the trade in narcotic drugs. 

The Advisory Committee, at its first meeting 
in May 1921, took up tlie (piestion of giving effect 
to the above-mentioned provisions of the Hague 
Convention. After* a lengthy discussion, it 
adopted a system of import certificate, import 
authorisation, export authorisation, and export 
certificate, copies of which have to be transmitted 
to the importing authority, exporting authority, 
the import and export traders and the Customs 
of tlie two countries. 

In the Geneva. Convention of 1925 this system 
was improved upon by limiting the period vdthin 
which a transaction should be completed and 
by adding cocoa leaf and Indian hemp to the 
list of raw materials and by increasing the number 
of substances that come under the purview of 
the Geneva Convention. 

In 1928, the Committee drew up a. Model Code 
of Administration which it lias recommended 
to the several contracting governments to adopt. 

In the present report, the Committee recom- 
mends the adoption of a uniformity of forms by 
the various authorities concerned in the trade 
as discrepancy in this has led to forgeries. It 
recommends also the use of either English or 
French as language in these transactions to avoid 
administrative delays. The Committee empha- 
sises very strict control and scrutiny of the 
import and export trade. A few recommenda- 
tions regarding the number of copies, the possibi- 
lity of using special paper for these certificates 
and the disposal of import and export certificates 
are made to ensure a vigilant control over the 
trade. 

There is no doubt that, if all the governments 
involv^ed in the trade adopt these recommenda- 
tions in their administration, it will be iiossible 
to greatly reduce the illicit traffic in dangerous 
drugs that is so prevalent in the world and also 
provide the Central Opium Board with better 
means of ganging the situation. 
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Science Notes. 


Evidence tending to show that man existed in 
North America before the Ice Age is put forward 
by Prof. Paul Macclintock of the Department of 
Geology of Princeton University as a* result of 
the discovery of human implements in the White 
Eiver region of South Dakota and Nebraska and 
deposited there before the time of the groat 
glacier. Prof. Macclintock assisted by Justus^ S. 
Templeton, discovered iast summer varied 
sediments in the bed of an extinct lake of the 
"W^ite River which was dammed by the last 
advance of the ice sheet. Knowing that these 
sediments must be contemporaneous with the ice 
sheet, they figured that man-made artifacts found 
in or below the lake sediments would prove that 
man was there before the ice. Accordingly, 
aided by geologists from the Nebraska State 
Museum! they dug below the sediments and found 
not only many artifacts but scores of heaibhpits 
containing charcoal, burned stones, and burned 
bones of extinct animals {Science, Jan. 31, 1936, 
Supp. 7). The pits, wdiich are two or three feet 
wide and one or two feet deep, seem to liave 
been used to preserve the fire from day to day. 
While no skeletons of the ancient people have 
yet been found, hopes are held for excavations in 
coming seasons. 

M. Pavlov. — In the death of Pavlov at the age 
of 86, the world has lost an eminent physiologist 
of international reputation. He was a Nobel 
Prizeman, having been elected to that distinc- 
tion in 1904, in recognition of his researches on 
• the functions of the digestive glands. Professor 
Pavlov was the recipient of numerous honours — 
he was Foreign Member of the Royal Society 
(1907), elected Member of the Russian 
Academy of Sciences (1907), and Hon. Fellow of 
the Royal College of Physicians (1928). He was 
awarded the Oopely Medal in 1918. As Director 
of Physiological Laboratories in the Russian 
Academy of Medicine and the Institute of 
Experimental Medicine, he attained world-wide 
fame and carried out extensive investigations on 
the problems of digestion, of cerebral activity 
aud the theory of reflexes. 

* si: si£ 

Improved Varieties of Cotton in Sind and Their 
Cultivation. — The recommendations of a practical 
character made in the leaflet issued by the 
Department.of Agricultm'e in Sind are the outcome 
of considerable botanical research work carried 
out by the Department during the past ten years. 
The Department’s investigations have borne 
fruit in the evolution of several improved 
varieties of cotton which have been thoroughly 
tested in the main cotton growing districts both 
on Government Farms and on zamindari lands 
and have been found to be most suitable for 
general cultivation in the different cotton grow- 
ing tracts of the Barrage areas. 

The three main classes of cotton found to be 
successful in Sind are : — (1 ) Sind .American, 

(2) Imported Egyptian and Sea Island, and 

(3) Sind Deshi, and among each of these classes 
the Department has by botanical selection 
evolved improved strains specially suited to 
Sind conditions. 

The leaflet describes in detail the characteristics 
of these new strains and follows it up with a 


note on the prepaiation and lay-out of the land 
for cotton cultivation, the suitable seasons for 
sowing, the advantages for interculturing and 
the time when picking should take place'. 

Of the 5 varieties described the Department 
specially recommends the growing of '‘Sind 
Sudhar” (Sind American 289 F.) which is 
characterised as the “Bread and Butter” cotton 
of the advanced cotton growers in the Barrage 
areas. Sind Sudhar is stated to be a high yielding 
variety and on account of its hardiness and ability 
to withstand adverse climatic conditions, jassid 
attacks, “red leaf” and on account of its freedom 
from had opening of bolls, it has surpassed most 
of the American varieties of cotton so far culti- 
vated in Sind in point of yield and general 
utility. The variety is suitable for spinning 
up to 40 ’s standard warp counts ; has a ginning 
outturn of 30 % and was valued in 1935 at Bs. 80 
on Broach. 

Two other important varieties evolved from 
Imported Egyptian and Sea Island cotton which 
are still in the large-scale experimental stage 
are: (1) Sind Sea Island cotton and (2) Sind 
Boll III cotton, both of which are of high quality, 
very long stapled cottons, possessing silky fibre 
and spinning up to 80 ’s counts. As a "result 
they command a high price in the market hawng 
been sold during 1934-35 at a premium of Rs. 150- 
180 on Broach. Of recent years consideTable 
interest has been taken by Indian mills in Bombay 
and Ahmedabad in these high quality varieties. 

Pure seed for all these new strains are available 
at the office of the Cotton Supervisor, T^eft Bank, 
Mirpurkhas and tlie Cotton Supervisor, Right 
Bank, Dadu, or the nearest agricultural officer 
or Government Farm. 

:!: >1: >lx 

Air Seasoning of Soft W ood Railway Sleepers . — 
\'’arions recommendations based on experiments 
and experience for improving the soft wood 
sleeper situation in the Punjab have been in- 
corporated in a report by Dr. S. N. Kai:)ur assisted 
by Azizul Rahman recently piiblislied by tl\e 
Government of India {Indian Forest Reeonh. 
(New Series), IT tilizaiioyi, 1, 2). The increasing 
rejections in the case of coniferous sleepers have 
been a cause of anxiety to all forest authorities 
in the Punjab and Kashmir. These rejections 
are due to end cracks which the sleeiiers develop 
during the period elapsing between the exploita- 
tion in the forest and their arrival at the flnal 
destination on the line. The end- cracking is 
caused by too rapid drying at tlie ends and 
means should be adopted to retard the rate of 
end-drying ; painting the ends of freshly sawn 
scatterings with coal-tar has been found to ))e 
quite effective not only in saving the ends but 
also in reducing damage by other sea.soning 
defects such as surface cracking, opening out of 
shakes, split-knots, etc. On account of the 
milder climate of the forests, as compared with 
that of the plains, sleepers season much better 
there, and from a practical point of view the 
seasoning at the launching depots seems to offer 
the. best solution of the problem. Such sleepers 
should he launched so as to arrive at the depots 
early in the cold weather, and stacked properly 
with the least possible delay, after giving a coat 
of . coal-tar at the ends. The stacks themselves 
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should be well protected to slow down the rate 
of drying, and the depots should have provision 
of shade trees and shelter belts. The Report 
covers 75 pages and is provided with 2 plates, 
and 18 tabular statements of experimental results. 

jjc jj; 

Plijivood and Insect Pests . — Plywood is made 
in India from hollong (Dipteroca.rpiis macrocarpus) 
and hollock {Terminalia- mijriocarpa), by two 
factories in Upper Assam which supply plywood 
chests to the tea gardens of that province. Du- 
ring the past two or three 'years the reputation 
of tea chests made of these timbers ha,s sulfered 
somewhat owing to liability to damage by borers. 
Recent investigations by the Forest Entomolo- 
gist have discovered remedies by which Indian 
plywood can be rendered immune to borer attack. 
Tlie indigenous product is in no way inferior to 
imported plywood in this respect . — {Indian 
Forester, 198(1, 62, 102.) 

il: ;t: 

Study of the Blood Groups m the Christians and 
Hindus of Goa.-—PY. Pachico de Figueredo has 
made a study of the lisemetic groups among the 
Christian and Hindu natives of Goa, for which 
purpose he examined 509 persons, of whom 809 
were Christians. Tlie results show that the 
percentages of the different groups — Christians 
and Hindus — of Goa are very much similar, 
preponderating the O group, and being followed 
according to the frequency by the groups BA 
and AB. A similar observ’'ation has been made 
in the case of the Hindus of Ceylon. The 
Hirzfeld index is 0*71 in the case of the Hindus 
of Ceylon while it is much higher in the case of 
the Christians (0*83) and Hindus (0-S4) of Goa. 
Prof. Germane Correia found an index of O'Sl 
for the Malirattas. 

Hi 

Asiatic Society of BemjaL — At the ordinary 
meeting of the Society held on the 2ud March, 
Dr. Baini Prashad exhibited a Rufous-neeJeed 
Hornbill, a specimen of wdiich he obtained during 
liis recent tour in the Barail range of Manipur. 
“TnA^ol. XVITI, Part I. of A siatick Researches f.ov 
1829, B. H. Hodgson, the father of Vertebrate 
Zoology in India, described in detail the Rufous- 
necked Hornbill under the name Buceros nepal- 
ensis and published two coloured plates of tliis 
beautiful bird. Later, Blyth, the well-knowm 
Curator of the Society’s museum, in 1847, 
exhibited mounted specimens of males and 
females of this species. The author during a 
recent tour in the Barail range of Manipur 
obtained a specimen of a full-grown- male of this 
species at Nungha. This specimen shows certain 
differences in Ihe oblique black grooved bands 
extending across the basal portion of the beak.” 
The specimen was exhibited together with some 
other specimens from the collections of the 
Zoological Survey of India. The species now^ 
known as Aceros\iepale7isis has a wide distribu- 
tion in Nepal, Bengal, x\ssam, Manipur, Lushai 
Hills, mountains of Burma, Karenni up to Mount 
Muleyit, Tenasserim and Siam. It has also 
been recorded from Siam and Tonkin. 

Other exhibits shown and commented upon 
were: (1) Kabui Naga Cloths by Dr. Baini 
Prashad, (2) A shorter version of the Kaulavali- 
nirnaya by Mr. Chintaharan Chakravarti, and 
(3) A recent detailed map of Abyssinia by Mr. 
Johan van Manen. A paper entitled “Notes on 


a Fourth Tour in the District of Dinajpur” was 
read by Sarasi Kumar Saraswati. 

Mr. Richard Arnold Sliyring Thomas, Dr. 
Manomohan Chatterjee, and Mrs. Tuhinika 
Cliatterjee, were balloted for as ordinary mem- 
bers at the same meeting. 

:!: 

The Prince of Wrdes Museum of Western India . — 
The latest report published by the Trustees of 
the Museum biings out clearly the scope and 
nature of the important wmrk that is being 
carried out by the different sections of the 
Museum. During the year 1934-85, Nawab Sir 
Akbar Hyder Jung*, generously presented his 
interesting collection of copies of the Ajanta 
frescoes to tlie Museum. The iconographical 
section was enriched by the addition of no less 
than 60 icons of Vaislmavite, Saivaite and Sakta 
schools. The construction of the new wing of 
the Museum W'as taken in liand during the vear 
with a view to providing relief to the Art Section 
which at present is overcrowded. This extension 
wall enable the fine bequest of the late Sir Dorab 
Tata’s exhibits to be suitably displayed to the 
public. The Natural History Section carried 
out a scientific survey of the Eastern Ghats. 
The work dealing with the bird collections 
obtained by the Survey and published in the 
Journal of the Bombay Natural History Society, 
constitutes one of the most important contribu- 
tions to Indian ornithology made in recent years. 
Mr. Salim A, Ali assisted by Mr. E. Ilenricks. 
carried out a bird survey of the Eastern portion 
of the Hyderabad State and the Travancore and 
Cochin States. A. bird survey w^as also carried 
out in the Jodhpur State by Mr. V. S. La- 
Pei'sonne assisted by Mr. E. lienricks. Mr. A. S. 
Venay, undertook an extensive expedition to the 
Upper Reaches of C'hindwin river in Northern 
Burma, with a view to collecting Mammals, 
Birds, Reptiles, Amphibians and Pish. A large 
collection was made which will be worked out 
in the American Museum of Natural History, 
New A'ork. The various surveys have consi- 
derably added to the Museum collections in the 
Mammal Gallery. Bird Gallery, Reptile and Fish 
Gallery, and the Insect and Invertebrate Gallery. 
Among the notable acquisitions, may- be men- 
tioned, the bones of a large Baleen wiiale which 
was washed up at Colaba during the month of 
May 1934 (see Curr. Set., 1934, 3, 3). a specimen 
of the long-tailed Duck {Clangula hyemaVis) from 
Chaman, Baluchistan, presented by Mr. A. E. L. 
Dredge, which is the first recorded occurrence of 
this species within Indian limits, and a collection 
of several hundred insects collected during the 
monsoon of the year (1984-35), contributed by 
Mr. O, MacOann from Salsette. This collection 
is of particular interest as it shows the progress 
of insect life during the four months of the rains. 

* :1c :!: 

Ijidian Chemical Society . — At the tw^elftli 
annual general meeting of the Society held on 
Monday, 6th January 1936, at Indore, it was 
resolved to dispose off 50 sets of the back issues 
of the Journal of the Indian Chemical Society 
at the following concession rates : 

Vols. I and II . . at Rs. 6 per Volume 

Vols. Ill to X . . at Rs. 8 

Complete set (Vols. I to X) at Rs. 50 

The freight charges will liave to be borne by the 

purchaser. The price of the Sir P. C. Ray 
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Commemoration volume is reduced and Fellows 
can obtain it at Rs. 1-S-O per volume. 

^ X :ilc 

Mysore Serum Institute . — The work carried out 
by the Superintendent of the Institute and his 
staff during the year 1934-35, is set forth in the 
annual report which we have recently received. 
The chief item of work was to prepare, as usual, 
large quantities of several important biological pro- 
ducts such as Anti-Rinderpest Serum, Rinderpest 
Bull and Goat Virus, Anti-Haemorrhagic Septi- 
caemia Serum, Haemorrhagic Septicaemia Vaccine, 
Anti-Black Quarter Serum, Black Quaiter 
Filtrate and Bacterin, Anti-Anthrax Serum. 
Sheep-pox Vaccine, etc., required for controlling 
most of the contagious diseases of livestock, as 
also to supply the same on indents from the 
Veterinary Officers of the Mysore Civil Veterinary 
Department and from the several other customers 
outside the State. The other important activi- 
ties of the Institute were to conduct experiments 
and to carry on researches, witli a view to im- 
prove the technique of preparation of the biolo- 
gical products, so as to increase their efficacy, 
and also to prepare some more new products in 
the light of the accumulated experience gained 
in the Institute and with reference to the latest 
literature. 

During the year there was a considerable 
decrease in the demand for the main products, 
viz., Rinderpest Serum and Bull Virus, owdng to a 
further appreciable decline in the incidence of 
Rinderpest among the cattle in the State. Besides 
as the advantage of using ‘‘ Goat Virus alone” 
as a single vaccine in preference to “Serum 
Simultaneous method” was confirmed by field 
experiments, even on the scenes of actual out- 
breaks, the Mysore Civil Veterinary Department 
adopted chiefly the “Gocit Virus alone” inocula- 
tions with great success, to combat even the few 
outbreaks of Rinderpest that occurred among 
the cattle in some parts of the State, thus dis- 
pensing with the use of Anti-Rinderpest Serum 
and Bull Virus. As a result of this, there was 
practically no demand for these two products 
from within the State, and hence, their output 
had to be curtailed proportionately. 

As regards the production and supply of other 
biologicals, the Black Quarter Bacterin, which 
was introduced only last year for field use on an 
experimental scale, having been found to be 
decidedly superior to Black Quarter Filtrate in 
its antigenic properties, the former alone was 
used in preference to the latter in almost all cases 
within the State ; and hence the production of 
Black Quarter Filtrate was reduced by about 
50 per cent. But at the same time, the Black 
Quarter Bacterin whicli was in greater demand, 
was prepared in much larger quantities nearly 
16 times larger than that in the previous year. 

A noteworthy feature in the w'(;rk of the 
Institute during the year, was the preparation 
of three new^ products on an experimental scale, 
viz., Anti-Fowl Cholera Serum, Ar^ti- Anthrax 
Serum (Equine) and Anthrax Live Spore Vaccine. 
The first one, viz., Fowl Cholera Serum, was 
already issued to some of the Veterinary Inspec- 
tors of the State for being tried in the field, and 
the results reported thereon are encouraging. 
The Equine Anthrax Serum could not however 
be tried in the field as there was no demand for 
the same from anywhere. The Anthrax Spore 
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Vaccine is still under test and it is expected to be 
ready soon for issue for field use. 

Facilities for the investigation of Johne’s 
disease among cattle in the State for which the 
Imperial Council of Agi’icultural Research has 
given a grant, were provided by Jie Institute. 

Mi :|= :l: 

The Faraday Society . — A general discussion 
on the “ Disperse Systems in Gases, Dust. 
Smoke and Fog ” will be held in the Chemistry 
Lecture theatre of the University of Leeds, from 
Monday to Wednesday 20th-22nd, April 1930. 
The subject will be discussed under the followicf,!; 
heads : — 

Part I. ’'OeneraF' : with a general introduc- 
tion by Professor R. Whytlaw-Gray. 

Part II. Special ’’’ : with a general introduc- 
tion by Dr. R. Lessing. 

Prof. E. N. Da C. Andrade (London), Dr. 0. 
Brandt and Dr. E. Hiedemarm (Koln), Dr. J. H. 
Costa (I.ondon), Dr. G. B. Courtier (London), 
Dr. P. Drinker (Harvard), Prof. J. Firket (Liege), 
Dr. N. Fuchs (MoscowOr Mr. C. F. Goodeve and 
Mr. A. F. Dooley (London), Mr. H. L. GroeiL 
(Porton), Dr. W. R. Harper (Bristol), Mr. A. S. 
C. Hill (Porton). Prof. G. Jandei* (Greifsw^alfl), 
Prof. H. Kohler (Upsala), lh‘of. V. Kohlsclmtter 
(Bern), Dr. J. J. Nolan (Dublin), Prof. .1. C. 
Philip (Tiondon), Mr. H. H. Watson (Porton) and 
Dr. F. J. W. Whipple (London) and others will 
contribute papers. • 

An exhibition of apparatus and instruments 
relevant to the subject under discussion will be 
arranged. The exhibition will be open througn* 
out the meeting and demonstration will be given 
betw^een 2 p.m. and 4 p.m. on Tuesday, 21sl' April. 

i\z j]: :J: 

The C^onncil of the Institution of Electrical 
Engineers have made the fourteenth award of 
the Faraday Medal to Sir William H. Bragg. 
This aw-^ard is made either for notable scientific 
or industrial achievement in electrical engineering 
or for conspicuous service rendered to the 
advancement of electrical science, without restric- 
tion as regards nationality, residence or member- 
ship of the Institution. 

'A- :!= 

It is announced in Nature that the Council of 
the Royal Asiatic vSociety have conferred hono- 
rary membership upon Prof. Georges Coedes, of 
the Ecole Francaise D ’Extreme Orient, Hanoi, 
Indo-China, in recognition of his eminent services 
to the history, epigraphy and geography of the 
Malay Peninsula and the Far East ; and upon 
Prof. H. E. Winlock, Director of the Metropolitan 
Museum, for his distinguished services in the 
cause of Egyptology. 

Ar- 

Dr. C. Stuart Gager, Director of the Brooklyn 
Botanic Garden, Brooklyn, New’ York, has been 
elected President of the Botanic Society of 
America. The Brooklyn Botanic Garden ceased 
to be the publisliers of the A merican Journal of 
Botajiy, from January 1936. The Botanical 
Society of America will continue the Journal 
independently. 

:1; 5|: 

Dr. S. N. Ohakravarthy, Professor of Chemistry, 
Annamalai Hniversity (says an A. P. I. message), 
has been appointed Chemical Examiner to the 
Government of the United Provinces. Dr. 
Ohakravarthy is a Fellow of the National Insti- 
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tate of Sciences and also a Fellow of the Indian 
Academy of Sciences. He is a member of the 
Executive Council of the Indian Chemical Society. 

-i: 

Vaimclium and Titanium Smelting . — It is 
reported that Soviet Russia is now independent 
of foreign imports of Vanadium and Titanium, 
as metallurgists have succeeded in producing them 
[Chemical Age, Feb. 1, 1936, 8). Ferro- vanadium 
is an alloy that imparts elasticity to steel and 
increases its tensile strengtli ; titanium gives 
hardness to steel, and also a brilliant lustre to 
silvei*. Metallurgical difficulties were solved by 
tlie discovery that titanium ore, which contains 
ferro-vanadium and titanium could be smelted 
in the blast furnace. For a number of years 
Soviet works have been experimenting with 
various methods of smelting the ore, and in 1929 
Prof. Pavlov tried the blast furnace method 
without satisfactory resalts. Subse(.iuently'’ Prof. 
Shadlun found a way to separate the titanium 
from the ferrous component of the ore before 
smelting, and the Th’al Institute of Rare Metals 
carried these experiments a stage further and 
improved upon them. 

•A' >!: 5 !: 

Zirconiiun Oxide . — Zirconium oxide would 
appear to be a very promising material for the 
manufacturing of laboratory apparatus. Its 
melting point is about 2,700° 0., whilst its 
chemical stability to acids and alkalies is very 
great. Chemically pure zirconium dioxide, how- 
ever, cannot be worked up cei'amically, since 
it undergoes an allotropical change at about 
1,000° G. This change is principally an altera- 
tion in specific volume, and a crucible or other 
container which has been moulded at ordinary 
temperature loses its shape. It has been found, 
however, that a slight addition of other oxides 
particularly magnesium oxide or beryllium oxide, 
prevents this conversion at least up to 2,500° C. 
This modified zirconium ware is, however, not 
quite suitable for work in vacuum, since it is 
in general not completely tight to gases. It has 
been found i) 0 ssible to obviate this drawback, 
however, but only at the cost of the temperature 
resistance of the material. Zirconium vessels, 
in addition, are comparatively sensitive to tempe- 
rature changes since the oxide has a relative- 
ly high rate of expansion, and a relatively low heat 
conductivity . — [llie Cliem. Trade Jour, and Chew. 
Eng., Feb. 7, 1936.) 

•'i: * '-1: 

Cheap Steam Generation : Value of Loui Grade 
Fuels. — Mr. David Brownlie, 46, Grange Road, 
Ealing, London, W. 5, writes : — The only scienti- 
fic method of operating steam boilers is to adapt 
the equipment so that any quality of fuel can be 
burnt, from the highest to the lowest, including 
vegetable refuse material, without regard to the 
ash and moisture content and the physical 
condition. 

Fuel is then used according to the price paid 
per available heat unit so as to give the lowest 
cost for evaporating in the boilers, say 10,000 lbs. 
of water. That is, a cheaper fuel, such as small 
coal is often of much better value than high-grade 
expensive qualities, under conditions of course 
that in each case a reasonably good thermal 
efficiency can be obtained. 

In this connection of great value is the 
“Turbine” forced draught furnace, operated 


with either steam jets or forced draught fans 
with trunking, and with either hand firing or the 
use of mechanical sprinkler stoker gear. What 
can be accomplished in this field is well illustrated 
by the boiler plant of a w^ell-known Tiondon soap 
works with great fluctuations in tlie steam 
demand which makes efficient operation more 
difficult. 

This lias three “Lancashire” boilers, and 
originally tw'o of these were equipped wdth the 
“Turbine” furnace, one boiler being operated 
by oil fuel. Eventually, however, this latter 
method was abandoned, and a forced draught 
furnace fitted on the third boiler, coal being 
first used follow’^ed afterwards by coke. 

Incidentally it may be stated that on the oil- 
fired boiler alone the substitution of coal for oil 
resulted in a saving of £ 450 per annum, and in 
most countries, coal whether anthracite, semi- 
anthracite, bituminous, or sub -bituminous, will 
generate steam much cheaper than oil. In 
London, for example the average price of oil at say 

19.000 British Thermal Units of Heat per lb. is 
70/ to 75/ per ton, whereas high-grade coal of 

12.000 to 14,000 B. Th. U. is 25/ to 30/ per ton, 
representing less than half the price per available 
heat unit. It should also be pointed out that 
under proper conditions coal firing is just as 
thermally efficient as oil. 

This particular soap works plant in London after- 
Avards went on to burn Scottish anthracite, and 
following on this they used a blend of the anthra- 
cite with .Kent coal, which is highly volatile. 
The point is that anthracite, ordinary bituminous 
coal, a special Tughly bituminous coal, and 
towui’s gas coke have been used indiscriminately 
at high efficiency, due to the forced draught 
furnaces, allowing a complete choice of fuels 
according to the A'-ariation in price and quality, 
that is the cost per available heat unit. In 
addition all kinds of low-grade woody and 
vegetable material can be used without difficulty. 

The design of the furnace, a production of the 
Turbine Furnace Co. Ltd., (238, Grays Inn Road, 
W. C. 1.) is of course already Avell known, con- 
sisting in the use of a series of longitudinal 
trough firebars each equipped with a large 
number of transverse elements or small bars 
distributing the forced draught blast uniformly 
throughout the area, this being giv^en, as already 
indicated, either by means of steam jets or fans. 
In the latter case the power is extremely small, 
less than 2 H.P. for a standard 30' x S' 0" 
“Lancashire” boiler, while steam jets take about 
2-2-] % of the evaporation of the boilers, that is, 
approximately the same as induced draught. 
Which is the best method to use, how^ever, depends 
entirely upon the local conditions, including the 
nature of the fuel, the size and type of the 
boilers, the average rate and also the fluctuations 
in the evaporation. 

:i; :1: ,-tj 

The Chemical Engineering Congress . — The Tech- 
nical Proceedings of the Chemical Engineering 
Congress of the World Power Conference, to be 
held in London from June 22 to July 27, next, 
are grouped into the following main sections for 
discussions of papers, etc. (a) Ferrous metals 
in chemical plant construction ; (6) Refractories, 
rubber plastics and other materials in chemical 
plant construction ; (c) Separation ; [d) Size 

reduction, grading and mixing, electrolysis and 
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electrical applications ; (e) Destructive distilla- 
tion ; if) Tj'catnient and disposal of effluents and 
waste materials, lubrication ; {(j) ITi^ii-pressare 
reactions and high vacua ; (h) Heat exchange ; 
(j) Education and Training ; (A;) Statistics, admin- 
istration, safety ani welfare ; (/,) Trend of develop- 
ment ; and (m)‘ General Aspects. Copies of provi- 
sional time table, etc., can be obtained from the 
International Secretary, Chemical Engineering- 
Congress, 36, Kingsway, T.ondon. W.C. 2. 

^ i]: si: 

'fke Sixth International Congress of Physical 
Medicine will be held in London, on May 12-lG 
under the presidency of Lord Horder. ^ Further 
information can be had from the Hon. Secretary, 
Dr. Albert Eidinow, 1, Tpper Wimpoll Streel*. 
London, W. 1. 

The Sevodh International Congress of Refrigera- 
tion will be held at the Hague and Amsterdam on 
June 16-17, The Congress will be divided into 
the following sections: (1) Scientific (physics, 
chemistry, thermodynamics, units, biology and 
medicine); (2) Refrigerating machines and 
materials (air-conditioning, insulating materials, 
refrigerating plants and besting methods) ; 
(3) General applications of Refrigeration (food 
and perishable products, agricultural industries, 
ice industries, chemical and rare gas industries 
(low temperature); (1) Refrigerated transport, 
etc. (land and w^ater transport, legislation, educa- 
tion and propaganda, general economics and 
statistics). 

Further information can be obtained from the 
Organisation Office, 107 vStolbergloan, the Hague. 

>|< -.i: 

The 14th Congress of Chambers of Commerce 
of the British Empire will be held in Wellington, 
New Zealand, at the beginning of October next. 
It is understood that the Governor- General of 
New Zealand has provisionally accex>ted to open 
the Conference on October 2. 1933. 

;!: Jls 

Spectrometric Equipment. — We have recently 
received from Messrs. Bausch & I^omb Optical Co., 
Rochester, New York, U. S. A., their catalogue 
D-221 (Jan. 1936) giving an eminently 
readable account of the various types of spectro- 
scopes. The contents comprise Basic Tlieory and 
Designs, Direct Vision Spectroscopes, Burner 
Spectroscopes, Laboratory Wave-length Spectro- 
meter, Quartz ultra-violet monochromator, large 
spectrometer and equipment for sx)ectrophoto- 
meters for (<7) transmission measurements through 
fixed thicknesses, (&) transmission measurements 
through fixed or variable thicknesses, (c) reflection 
measurements, and {d) transmission measure- 
ments through fixed thicknesses and reflection 
measiuements. A price list is also provided. 
Details regarding the equipment can be had 
either from Bausch k. Lomb Optical Co., TJ. S. A., 
or from their Indian representatives, Messrs. 
Martin Sz Harris, Ltd,, Prinsep Street, Calcutta. 

Hi * 

Announcements. 

University op Madras. 

The Sir William Wedderhurn Prize, 1936 : — 

The prize, which will consist of books of the 
value of Rs. 45, will be awarded to the student, 
who, having qualified in Chemistry for the Degree 
of B.A. (Honours), or B.Sc, (Honours), or M.A., 
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or M.Sc., not more than two years previously, has 
shown aptitude for research. 

A thesis on any research work conducted by 
the student should be submitted with the applica- 
tion. 

Competitors should submit their theses so as 
to be received by the Registrar not later than tlie 
30th June, 1933. 

Further particulars governing the award of the 
above prize will be found in volume 11 of the 
University Calendar for 1934-35. 


Second lyiternationaL Coyiyress for Microbiology, 
Loyidon, 2oth July-lst August, 1933. — The 
Congress will be officially opened on Saturday 
evening the 25th July, 1 936. This will be followed 
by official receptions by His Majesty's Govern- 
ment, by the Royal Society and other societies. 
Excursions and visits to imx^ortanb institutes and 
laboratories have been arranged. 

Prospective members are requested to coru- 
nmnicate, without delay, either with Dr. A. C. 
Ukll, Secretary, Indian. Committee of the Inter- 
national Society for Microbiology, All-India 
Institute of Hygiene and Public Health, 21, 
Chittaranjan Avenue, Calcutta, or directly with 
Dr. R. St. John-Brooks, Honorary General 
Secretary, Second International Congress for 
Microbiology, Lister Institute, Chelsea Bridge 
Road, London, S.W. 1, England, for a copy of 
the Registration Form and the Programme ' and 
to forward the membership fee of ,£ 1 sterling to 
Dr. J. T. Duncan, Treasurer, Second International 
Congress for Microbiology, London Soliool of 
Hygiene and Tropical Medicine, Keppel Street. 
London, W.C. 1. Members should also intimate 
the Honorary General Seci'etary in T.-ondon 
whether they would be accompanied by ladies. 

The headquarters of the CongresvS will be located 
at the University College, Gower Street, London, 
W.C. 1, where the scientifle meetings will also 
be held. 

In accordance with the Statutes of the Society 
communications may be made to the Congj-ess in 
English, French or German. The Honorary 
General Secretary will be glad to hear from any 
prospective member who desires to take part in 
the general discussion on any of the prescribed 
subjects. All openers of discussions and subsequ- 
ent contributors must forward to the Honorary 
General Secretary, Dr. R. Sb. Jolm-Brookes, 
before 1st April 1933, abstracts of their .state- 
ments for incorporation in a special hroclmre 
available at tlie oi^ening of the Congress. These 
abstracts are strictly limited to 600 words in 
case of openers and to 300 words in case of sub- 
sequent contributors. 

Provisional Programme. 

Presidents of Honour : 

Past President Professor Jules Bordet (Brussels], 
KSir John McFadyean (T^ondon), Sir Robert Muir 
(Glasgow^, Professor Geo. H. F. Nut ball (Cam- 
bridge). 

President ; 

Professor J. C. G. Ledingham, Lister Instil ute. 
London, S.W.l. 
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Presidents of Sections ; 


Section. 

1. General Biology of 

l^Iicro-organisms. 

2. Viruses and Virus 

diseases in plants 
and animals. 

Bacteria and fungi 
in relation to 
disease in man, ani- 
mals and plants. 

d. Economic Bacterio- 
logy {Soil, Bairying 
and Industrial). 

5. Medical, Veterinary 

and Agricultural 
/oology and Para- 
sitology. 

6. Serology and Tmmu- 

nochemistry. 

7. Microbiological Che- 

mistry. 

8. Specific immunisa- 

tion in the control 
of human and ani- 
mal diseases. 


President. 

Prof. E. Gotschlich 
(Heidelberg). 

Prof. H. Doerr (Basel). 

Dr. E. J. Butler 
(I.ondon), and Prof. H. 
Zinnser (Boston). 

Prof. B. E. Buchanan 
(Iowa). 

Proi. E. Brumpt (Paris). 


Prof. K. liandstelner 
(New York). 

Prof. A. Harden 
(I.ondon). 

Prof. W. FI. Park (New 
A’'opk). 


'Ai :iJ ‘U 

We acknowledge with thanks the receipt of the 
following : — 

‘"Bulletin of the U.P. Academy of Sciences,’’ 
Vol. V, Part IT, December 1985. 

“Nagpur Agricultural Ooliege Magazine,” 
V'ol. X, No. 3, February I93f>. 

“The Agricultural Gazette of New South 
Wales,” Part 2, February 193(>. 

“The Journal of Agricultural Research,” 
Vol. 51, Nos. h-9. 

“Indian Journal of Agricultural vScience,” 
Vol. VI, Part I, February 1938. 

“Journal of Agriculture and Livestock in 
India,” Vol. VI, Part I, Jan. 193(). 

“The Philippine Agriculturist,” Vol. XXTV, 
No. 9, February 1936. 

“Journal of the Royal Society of Arts,” 
Vol. LXXXIV, Nos. 4.840-4348. 

“Biochemical Journal,” Vol. 29, No. 12, 
December 1935. 

“Chemical Age,” Vol. XXXIV, Nos. 865-868. 

“.Journal of Chemical Physics,” Vol. 4, No. 2, 
February 1936. 

“Journal of the Indian Chemical Society?’,” 
Vol. 12, No. 12, December 1935 ; Vol. 13, No. 1, 
January 1936. 


“Berichte der Deutschen Ohemischen Gesell- 
schaft,” Vol. 69, No. 2. 

“Russian Journal of General Chemistry,” 
Vol. V, No. 10. 

“.Journal de Chimie Physique,” Vol. 33, No. 1. 

“Experiment Station Record,” Vol. 74, No. 1, 
.January 1933. 

“Transactions of the Faraday Society,” 
Vol. XXXII, No. 2. February 1936. 

“Bulletin of the Fisheries and Marine Bio- 
logical Survey (Department of Commerce and 
Industries, Union of South Africa),” Bulletin 
No. 2. 

“Indian Forester,” Vol. LXII, Nns *^-3 • 
Index to Vol. LXI. 

‘‘Forschungen unrl Fortschritte, ” Vol. 12, 
Nos. 4-6. 

“Indian Trade Journal.” Vol. OXX, Nos. 1546- 
1550. 

“The Calcutta Medical Journal,” Vol. 30, 
Nos. 7-8. 

“Medico-Surgical Suggestions,” Vol. 5, No. 1, 
.January 1936. 

“Terrestrial Magnetism and Atmospheric Elec- 
tricity,” 40 , Sept. 1935. 

“The Madras Presidency College Botany Maga- 
zine,” Vol. Ill, No. 1, February 1936. 

“ Monthly Bulletin of Agricultural Science and 
Practice.’/ (International Institute of Agriculture. 
Rome), Year 27, No. 1. 

“The Royal Institute of Science ^lagazine,” 
Bombay, February 1930. 

“Journal of the American IMuseum of Natural 
History,” Vol. 37, No. 1, Jan. 1036. 

“Nature,” Vol. 137, Nos. 3456-3459. 

“Journal of Nutrition,” Vol. 11, No. 1. 

“ Indian Journal of Physics and Proceedings 
of the Indian Association for the Cultivation 
of Science,” Vol. X, Part I. 

“Canadian Journal of Research,” Vol. 13, 
No. 6, Sections A, B, 0 and D. 

“Journal of Research,” (National Bureau of 
Standards), Vol. 15, No. 4, Oct. 1935. 

“Science and Culture,” Vol. T, No. 9, February 
1936. 

(•ATALOGUES. 

Spring and Summer Books (The Cambridge 
University Press), 1936. 

Monthly List of Books on Natural History and 
Science (Wheldon and W'esley, T.td.) 
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Academies and Societies. 


Indian Academy of Sciences. 

February 1936. SECTION A.— Max Born: 
Unitary Theory of Field arid Matter. IT. Classical 
Treatment. Charged Particle with Electric and 
Magnetic Moment. — If the classical treatment of 
the unitary theory has any meaning at all, it 
leads to the conclusion that point singularities are 
not the correct representation of particles, 
P. K. Rajman : The Measureynent of the Tratis- 
yyiission of Heat by Convection froin Insolated 
Ground, to the Atmosphere. — With the apparatus 
described, it is shown that a simple formula 
can be used for estimating the rate at which 
heat is transferred to the atmosphere from 
heated grounds in terms of the surface 
temperature of the ground, and the meteoro- 
logically measured quantities, temperature of 
air and wind velocity at 4 ft. M. U. Parhar, 
S. M. Mehta and Mata Prasad : Studies in 
Thorium Phosphate Gels. C. V. Paman and 
N. S. Nagendra Nath : The Diffraction of JAght 
by High Frequeyicy Sound Waves: Part IV . — 
Generalised Theory. R. S. Krishnan : Molecular 
Clustering in TAquid Fatty Acids. — Of the four 
acids, formic, acetic, proijionic and n-butyric, 
the first two alone shovr a value of less than 
1 for the depolarisation factor p/^ with the incident 
light horizontally polarised. This indicates pre- 
sence of large molecular clusters in them. S. 
Bhagavantam and a. Veerabhadra Bag : 
Deformation Frequencies hi the Raman Spectra 
of Linear Molecules: Acetylene. — Two new bands 
at Av 589 and 6-16 have been recorded in the 
Eaman spectrum of acetylene gas by giving a 
long exposure, and their origin is " discussed. 
Dr. N. P. Tawde : Intensities m the Bands of the 
Violet Cyanogen System. — The ^dbrational inten- 
sities in -S system of ON have been utilised 

to explain some aspects of Condon’s theory. 
P. K. Seshan : The Absorption Spectra of So)ne 
Aromatic Compounds. Part J. — Hydrocarbons . — 
Several aromatic hydrocarbons have been studied 
for their absorption spectra in the vapour .state 
over the spectral range 7000 A to 2200 a* P- V. 
Seshan : The Absorption Spectra of Some A^romatic 
Compounds. Part II. — Quinones and Hydro- 
guinones. — Many of tlie spectra show a vibi’ational 
structure, and some of them also a rotational 
fine structure. B. Nage.sha Bao : Diamagnetic 
Susceptibility of Sulphuric Acid-Water Mixture. — 
There is no definite break anywhere in the con- 
centration susceptibility curve, and thus the 
magnetic measurements do not support the theory 
which assumes the presence of definite hyclrate.s 
in .solution. 

February 1936. SECTION B.— Col. I. 
Froilano de Mello : An Explanation to the 
Occurrence of Sporadic Cases of Urinary Schisto- 
somiasis in India. — A definite case of human 
urinary Bilharziosis was registered in October 
1934, the infection being probably conveyed by 
some local mollusc. It is reasonable to postulate 
that the infection occurred only eventually, acciden- 
tally in a mollusc showing some affinities to these 
miracidia. T.t.-Col. Prof. Alberto Carlos 
Germano da Silva Correia : The Blood Groups 
in Portuguese India. — This constitutes the first 
contribution on the blood groups in Portuguese 


India. The studies concern the Marathas. Col. 
I. Froilano de Mello and Mi.ss Ciriac.^ 
Valles : On a Trypanosome Found in the Blood 
of the Indian Fresh Water Fish Clarias batrachus 
JAnn. — Fishes of the genus Clarias are parasitised 
by trypanosomes, which on morphological 
grounds are considered to be varieties of a single 
species. M. B. Mtrza : Sabulura hindi n. sp. 
A New Nematode Parasite of Sciurus nalmarum.— 
The male and female worms have been described. 
Beni Charan Mahendra : Contributions to the 
Osteology of the Ophidia. I. — The E ndoskeleioyi 
of the so-called “ Blind-Snake ”, Typhlops brami- 
nus Baud. — The osteological features of four 
alizarin-stained specimens of Typhlops brayyiinus 
have been described. T. R. Bhaskaran and 
V. Subrahmanyan : Studies on the Mechanism 
of liiological Nitrogen Fixation. Pari I. — Economy 
of Carbon during Fixation of Nitrogen by the Mixed 
Flora of the Soil. — The w’ater soluble residue 
obtained during the decomposition of glucose 
by the mixed flora of the soil is largely utilised 
for the fixation of nitrogen. T. R. Bhaskaran: 
Studies on the Mechanisyn of Biological Nitrogen 
Fixation. Part II. — Role of Lime iii the Fixathm 
of Nitrogen by the Mixed Flora of the Soil. — Tlie 
presence of calcium carbonate in the medium 
serves to maintain the medium at the neutral 
reaction, when the fixation proceeds unimpaired. 
L. Rama Rag, S. R. Narayana Rag and K. 
Sripada Rag : Qyi the Age of the Dacca yi Traps 
yiear Rajahmuyidry. — The examination of tlie 
fossiliferous sediments associated with the 
Deccan Traps near^ Rajahmundry confirms 
other palseontological 'evidence in support of the 
eocene age of the Deccan Trap. C. Eiiashy.\- 
XvARLA Rag : The Myxophyce c of the United 
Provinces, lyidia. //.-—The communication deals 
with some Myxophycea^ (hitherto unrecorded 
with the exception of Stichosiphon iyidica Pan) 
from Benares. 


Indian Mathematical Society : 

Juyie 1935. “ A Note on the Values of .\n 
Analytic Function Near an Essential 
Singularity,” F. Ganapathy Iyer. Let /(.'t) 
be an integral function. I.et the s-plane be 
divided into rings Fn, n — 1, 2, . . by circles 
with centre, at the origin and radii J. 2^^-^ 
and F 2^L Let (s) - / (2^^ s), =0, 1, 2,.. 

With this notation, P. Montel has stated wifh- 
out proof, in CoUectioyi de Monograph ies de E. 
Borel, pp. SO-Sl the following : 

(1) there cannot exist two different numbers 
a and b such that the numbers of zeros of / (z)-a 
and f {z)~b in Fn have a finite upper bound as 
n tends to infinity. 

(2) the family {fui^) } cannot be quasi-normal 
in jTi. 

Ganapathy Iyer shows that both these state- 
ments of Montel are incorrect, by considering 

the example (^{z) ~ FI f 1 proves that 

for this function, for an infinity of values of 
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(j3{z)~a has jnst one zero in Fn, and that the 
family Sui^) is quasi-normal in A. 

The Asymptotic Curves of the Citbic and 
Qitartic Scrolls. C. N. Srinivasiengar. 
\Vhlczyuski and Snyder have studied the 
properties of the asymptotic curves of 
the two types of cubic scrolls, by using Wilcz- 
yuski’s differential equations of a ruled surface. 
I>r. Srinivasiengar shows in this paper how these 
iiroperties can be discussed by means of the 
theory of correspondence. He considers the 
correspondence set up on any generator by its 
intersections with an asymptotic curve, and 
observing that the torsal generators are generators 
which touch the as^^ptotic curve, deduces the 
results of Wilczyuski and Snyder. The actual 
equations of the asymptotic curves on the cubic 
scroll of the first type xh = y^w, and on Cayley’s 
cubic scroll y^ = x{zx-vuy) have been obtained. 
These methods are then applied to find the nature 
of the asymptotic curves of the different types 
of quartic scrolls. 

On the Affine Classification of Quadric 
Loci. 7?. V aidijanathasicctyn.y, T.et /(.Tq, 

Xjz) be a real quadratic form of rank 

r, so that it can be transformed by a 

real projective transformation into 

+ I each e being ±1. If 

s of the e's are equal to — 1, then the smaller 
of the two numbers r — s and .9 is called 
the signature of the quadric locus / in projective 
p-space. T.et (r, s) be the rank and signature 
of the quadric locus Q in ^,i and (r^ , Sj ) those 
of Qh the section of Q by a real prime 
Using these ideas, and taking S;/ to be an affine 
space, and as the prime at infinity, it is 

proved that the total number of affine types of 
quadric loci in S;/ is (n+1.) (n-!-2), of which one 
half a, re elliptic, and the other half are hyper- 
bolic. The cases for plane geometry and tliree- 
dimensional space are exhibited in tabular form. 

On Desmic TETRAHEDiiA. Nathan Altshiller- 
Court. From simple geometrical c on si derations . 
the following cheorems are proved : 

(1) The twelve vertices of a desmic group of 
three tetrahedra may ahvays be considered to 
be the centres of similitude of four splieres, taken 
in pairs. 

(2) The mid-points of the six segments which 
the twelve vertices of a desmic grouj) of tetrahedra 
determine on the six edges of a tetrahedron 
of the associated group are coplanar. 

Indian Chemical Society. 

January, 1936. — J. C. Ghosh and B, B. Bay : 
Oxidation of Monochloroacetic Acid by Potassium 


Peryyianganate at Wave- Lengths 366 fXfM and 436 ju/x 
tvifh XJramyl Salt as Photosensitiser. Kali Pada 
Basu and Sati Prasad Mukherjee : Actioyi of 
Dye-Stuffs and other Substances on Milk Dehydro- 
genase. Identity of Schardiyiger Enzyme with 
Xayithiyie Oxida^^e. Pulim Bihari Sarkar : 
Electronic Theory of Valency and the Coyistitution 
of Aroynatic Diazo Compounds. N. B. Dhar 
and S. K. Mukherji : Aiuiilable Nitrogen in 
Tropical Soils. K. 0. Naik and S. A. Vaishnav : 
Interactioyi of Sulphur Dichloride ivlih Substances 
coyitainhig the Exactive McAhylene Group. — Part II . 
K. G. Naik and S. A. Vaishnav: Interactioyi 
of Thioyiyl Chloride ivith Substayices containing 
the Reactixe Methyleyie Group). — Pari T^. Phitldeo 
Sahay Varma and S. Shank aranaray an : 
H alogeyiation. — Part XII I. Broinination and 
lodination of Soyne Halogenated Benzenes. Kali 
Pada Basu and Madhab Chandra Nath : On 
the Proteinase in the Milky Juice of Calotropis 
gigantea. Its Purification and Aciivaiioyi by 
Ascorbic Acid and Glutathione. Sachindra Nath 
Boy : A Method, for the Esihnation of Lead 
Volumetrically by Fajan's Method. Jnanendi^a- 
nath Mukherjee, Bamprasad Mitra and 
Narayanchandra Sen-Gupta : Oyi the 

Measureynent of Absolute Rates of Migration of 
Ions by the Method of Moviyig Boimdaries , — 
Part II. 8. M. ]\1ehta, M. tl. Parimar AxNd 
Mata Prasad : The Preparation of Thorium 
Phosphate Gels. Srish Kumar Saha : A Modi- 
fied Micro- Method for the Estimation of Nitrogen 
in Soil. M. Goswami and B. C. Das-Purkaya- 
stha : Analytical Uses of NesslePs Reagent. 

A Pretiyn inary Note. 

Meteorological Office Colloquium, Poona. 

Three meetings were held during February. At 
the first of these, lield on the 1st February, Mr. 
Krishna Chanda of the Agra Observatory, gave an 
account of the experimental investigations under- 
taken by liim recently at the Tjondon University 
under Prof. D. Brunt on the instability phenomena 
in thin layers of gases. The programme at the 
other meetings was as follows : — 

IS — 2 — 1936 Dr. S. K. Banerji — “The theory of 
development of electric charges 
on liquid drops and solid particles 
subjected to various mechanical 
processes.” 

2o — 2 — 1936 Dr. C. W. B. Normand — “The order 
of operations in the analysis of 
w^ea-ther charts in Norway.” 

Mr. J. M. Sil — “The history of Stan- 
dard Barometers in India.” 

Mr. S. S. Lai — “The Bay of Bengal 
storm of May 1932.” 
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University and Educational Intelligence. 


Mysore University. 

1. Personnel. — Mr. J, C. Rollo, M.A., j.p.. 
Principal, Maharaja’s College, Mysore, 
deputed as the representative of the University 
to attend the annual meeting of the Tnber-Uni- 
versity Board, India, held at Aligarh. 

2. Extension Lectures. — The following exten- 
sion lectures were delivered : — 

M. R. Ry. Vaidyaratna G. Srinivasamurti Avh, 
Principal, Government Indian Medical School, 
Madras, “(in English) on “Principles of Ayurveda” 
at Mysore and Bangalore. 

3. Special Lectures. — Six lectures on “ The 
Pole of Chromosomes in Inheritance ” were 
delivered by Dr. Eileen J. Macfarlane, Ph.D., 
D.sc.(Lond.), at Bangalore. The following is a 
synopsis of the lectures. 

Lecture I. Mitosis^ Meiosis and Variation . — 
The chromosome theory of heredity and the 
cytologica.l method of attack on genetical problems 
made possible by it. Cytological conclusions 
have been arrived at from genetical data and 
vice versa. The work of Newton, Darlington and 
Belling in interpreting karyokinesis according 
to the rule that the pairing of chromosomes is 
a criterion of their homology. The introduction 
of the statistical and inductive methods into 
cytology by Darlington. Our present knowledge 
of chromosome structure and the controversy as 
to the time of occurrence of the longitudinal split. 
An outline of chromosome behaviour during the 
course of vegetative and sexual reproduction in 
mitosis and meiosis, and the effect on variation in 
each instance. 

Lecture II. Cytogenetics. — Variation as an 
essential in genetical study, and the importance 
of choosing favourable material. The charac- 
teristics required in an organism by the geneticist, 
and an appraisal of the relative merits of Pisum, 
Drosophila and Zea. The value of Mendel’s work 
and the cytological mechanism for his law^s. 
Linkage and crossing-over correlated with chromo- 
some number and cliiasma-formation. Mutation 
of genes and its frequency. How linkage groups 
were identified with specific chromosomes in 
Drosophila and Zea. The w^ork of Morgan, 
Bridges et al., of Emerson, Anderson, McClintok 
et al. Double cross-overs, compensating chias- 
mata and “ three-point tests”. The linear 
arrangement of the genes. Zea : linkage testers ; 
multijple allelomorphs ; dioecious strains. The 
effect of X-rays on mutation (Mullur). 

Lecture III. Hybrids or Beterozygotes. — The 
Mendelian-hybrid and the Taxonomic -hybrid. 
Permanent heterozygotes. Sterility and irregula- 


rities of meiosis. Non- disjunction, asynapsis» 
fragmentation, deficiency and restitution nuclei. 
Similar irregularities caused by single genes, as 
shown by Gowans and Beadle, and by X-rays. 
The work of Blakeslee and Belling on Trisomic 
Datura. The universality of parasynapsis and 
meiotic prophase chiasmata as a necessity of 
pairing at first metaphase. Hybrids classified 
cytologically. Genic unbalance. Fertile inter- 
specific hybrids indicate that the parents differ 
in minor genetic factors, and retain their identity 
only by isolation. Fertility of human hybrids. 

Lecture IV. The Origin and Development of 
Polyploids and Structural Hybrids. — An-euploids 
and euploids. Tetraploids. Auto-polyploids and 
somatic doubling with reduction of fertility. 
Allopolyploids or amphi diploids as a source of 
new fertile races in sterile hybrids of Triticum. 
Primula, Nicotiana, Crepis and Brassica. Where 
this work was done and by whom. Partheno- 
genesis in polyploid animals and plants. Struc- 
tural hybrids in which tliere has been a re-arrange- 
ment of genic sequence. Reciprocal translocation 
is the cause of ring-formation in meiosis, and of 
semi-sterility. Oenothera, : non-conformity of 
genetic data ; inheritance of i*ing-formation ; 
lethal combinations ; Twin hybrids ; normal 
pairing ; the mutations of DetTies. Cluasma- 
frequency, structural liybridity and sterility in 
Rosa . ( Iliustrated . ) 

Lecture V. Cyto-Taxonomy. — The exi)eri- 
mental production of wild Limiean species, 
(<() directly by crossing Wo species [Rosa], (&) 
indirectly through amphi diploidy • in a sterile 
species hybrid (/Esculus, Galeopsls, Nlcoliana, 
Graminefc and Pomoide<T). Outstaiidiug work of 
Babcock, et al., on Crepis ; the most fretjuent 
chromosome number = I, tiie most priiuiti^e 
number == 5. Identification of five types of 
chromosomes by Navasbin. Transplant experi- 
ments of Hall, et al. Reduction of the rediindaney 
of species of Rosa in North America, throngli 
e^d/ological and cultural studies by Erianson. 
Parallel variation in Rosa- and how the specie, s in 
the section Caninai are perpetuated sexually as 
permanent numerical hybrid.s. The coutribii- 
tions of Boulengor, Hurst and Tackliolm. 

Andhra University. 

Professor Sir Saravapalli Radbakrislman has 
been elected to the newly- founded Spalding 
Professorship of Eastern Religions and Ethics at 
Oxford. Sir 8. Radhakrishnan is the first Indian 
to be elected to a professorial chair in the Univer- 
sity of Oxford. The election is tor five years from 
October 1, 1936. 
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Praktische Physik. By F. Kohlrausch. ISTew 

and enlarged 17th edition, edited by 

F. Henning. (B. G. Tenbner, Leipzig and 

Berlin, 1935.) Pp. x+958 with 512 Figures. 

Price 32 KM. 

The book is a completely revised and 
enlarged edition of Kohlrausclrs well-known 
work. The authorship, however, is now 
divided among nineteen authors, all of whom 
except one are or were in the Physikalisch- 
Technische Reich sanstalt, Berlin. The size 
of the book, the style and type of printing 
and the division and method of handling 
of the various topics have all been altered. 
Where originally we had a text-book, of 
primary interest to the student, we now 
have a condensed “Handbuch" almost, 
appealing even more to the research worker 
and industrial physicist. What strikes one 
is the immense amount of information given 
and the consequent condensed treatment. 
Another pleasing feature is the up-to-date- 
ness : we may cite as examples the inclusion 
of Kitschl’s method of silvering etalon plates, 
a description of Gehrcke and Lau's Multiplex 
Interference Spectroscope and a mention of 
Tomaschek and Schaffernicht’s work on the 
time variation of gravity. The references 
to original papers are even more up-to-dat(^ 
and helpful, though sometimes, as in connec- 
tion with the width of spectral lines, an indi- 
vidual author has contented himself with a 
reference to an old paper. There is, however, 
one difficulty here : many of the references 
are to journals not easily available in India 
since, naturally, German sources of informa- 
tion are cited in preference to those in other 
languages ; but this is not a serious draw- 
back since in all important cases the best 
sources are indicated without any preference 
to nationality and language. Another dis- 
advantage to Indian readers is that the 
apparatus described is in many cases unfami- 
liar while the more usual varieties do not 
find a place. Thus we do not find any 
mention of the methods of determining 
Young’s modulus familiar to us in this 
country and described in the usual text-books. 
The descriptions are very often so terse that 
unless one is already acquainted with the 
apparatus or method described, it is difficult 
to follow the procedure. It is therefore 
clear tha.t an ordinary stuaent cannot 
use the book as a text-book ; in fact 
ordinary experiments intended for labo- 
ratory practice are almost entirely omitted. 


Only those methods are described in any 
case, as are susceptible to a high degree of 
accuracy, and the precautions necessary 
and the exactitude attainable have been 
mentioned in most cases. But the research 
worker will find the work invaluable in 
showing him what methods are best suited 
to his needs and giving the essentials of any 
measurements he might have to make, 
connected indirectly with his field of investi- 
gation ; when the description actually 
given is found inadequate, he will always 
find a citation to original sources which will 
solve his difficulty. The industrial physicist 
will find the book a most useful companion 
and counsellor. Even the most advanced 
fields of research such as line and band 
spectra. X-rays and Radioactivity have 
found a brief but informative treatment 
so that whatever requirement the industrial 
scientist may meet with in connection with 
his problems, he is sure to find either the 
information he requires or at least a reference 
to the best sources of information. We thus 
find very good sections on the production 
of high vacua and their measurement or 
the production and maintenance of any 
required degree of humidity in any locality, 
or the insulating properties of dielectrics 
and the energy losses occurring in them or 
the methods of measurement in connection 
with high and low frequency alternating 
currents. The tables given at the end are 
also of very great service from this point of 
view. If sections on. photography and 
glass-blowing are added tlie usefulness of 
the book will be still more enhanced. While 
the student will miss such a common instru- 
ment as the sextant, or such a common 
method as Schuster’s for adjusting a spectro- 
meter, and will find only the briefest indi- 
cation of the procedure in such a case as the 
determination of the coefficient of cubical 
expansion of liquids, or the thermal conducti- 
vities of substances, the research worker 
will find descriptions of the methods of 
determining nuclear spins and isotopic 
constitution from atomic and molecular 
spectra. We have occasionally noticed a 
mis-statement such as the one which says 
that the method of determining the specific 
heat of a liquid by cooling depends on the 
truth of Newton’s law of cooling, or the one 
according to which A4916 of mercury has 
no satellites- Misprints are even rarer and 
the get-up of the book is excellent. The 
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figures are so unusually clear and so gene- 
rously supplied that it is a pleasure to handle 
the book. We heartily recommend the 
book to research workers, industrial physi- 
cists and post-graduate students with the 
confidence that they will never find it want- 
ing when some perplexing problem faces 
them. 

T. S. S. 


Atomic Physics. By M. Born. (Blackie and 

Son, Ltd., 1935.) Pp. 352 ; Price llsli. 6c7. 

This survey over the vast field of modern 
atomic Physics is one of the most refreshing, 
we have read since a long time. It is 
amazing to see on such an occasion, how 
our knowledge has spread in the last years 
and only the existence of this book makes 
us believe, that it is at all possible to give 
such a survey in a comparatively not too 
large volume. In 342 pages Prof. Born 
has collected a short but complete descrip- 
tion of the kinetic theory of gases, radio- 
activity and isotopes, wave theory of matter, 
structure of atom and line an<l X-ray spectra, 
wavemechanics, quantum theory of the 
molecules, quantum statistics and structure 
of molecules, including a mathematical 
appendix. It is difficult indeed, to give an 
adequate account of the contents of this 
book, the abundance of important subjects 
and interesting discussions makes it difficult 
’to select and to mention any one of them 
particularly. We cannot, however, resist 
the temptation of drawing attention to the 
beautiful simple introduction to matrix 
mechanics. The matrix is described as 
nothing else but the most convenient way 
of tabulating experimental results, as for 
instance the intensities of spectral lines, 
according to the various possible transitions 
between the terms of an atom. If T^, T 2 

T;,; are the various terms, the 

possible transitions v form a two dimen- 
sional scheme, in which 


^12 

^ 21 ) ^22 




are the single lines of the matrix. Quantum 
mechanics is now explained as the art, to use 
a particular mathematical method to cal- 
culate with these schemes instead of single 
quantities. 

The book is full of surprisingly simple 
introductions to subjects, which are ordi- 
narily supposed to be difficult to under- 
stand. Often the theoretical physicist 
gives us a formula without discussing it, 
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leaving the experimentalist guessing as to 
its true physical meaning. The great charm 
of this book is that the near connection 
between experiment and theory is never 
lost sight of. It is not the mathematical 
skeleton but the physical meaning of tlie 
physical interpretation which again and 
again is impressed on the reader. This, 
together wdth a number of occasionai 
remarks on future developments, make the 
reading of this volume a very great intel- 
lectual pleasure, for which we have to thank 
its author. 

E. S. 


High Speed Diesel Engines. By Arthur 

W. Judge. (Published by Chapman & 

Hall, London.) Pp. ix +347. Price 15/- net. 

At a time when a good deal of original 
research work is being carried out ou the 
high compression crude Oil Engines with a 
view to make them suitable for automobile, 
air-craft and locomotive work on a large 
scale, a book giving in a concise manner 
theoretical, practical and descriptive informa- 
tion, about these engines, covering all the. 
experimental work done so far is indeed a 
necessity and is therefore very welcome. 
Though the book is entitled ^JTigh Speed 
Diesel Engines,” the aiithor refers throughout 
the book to the engine as compression igni- 
tion engine so as to be impartial both to 
Mr. Achroyd-Stiiart and Dr. Diesel who 
worked on parallel lines on this type of 
engine. 

To bring the compression ignition to the 
same level as that of a petrol engine, tlie slow 
running engine has been developed to a liigli 
speed one. Though the cycle on which this 
type of engine works is the dual cycle, it is 
shown that by suitably timing the injection 
of fuel and varying the period of injection, 
it is possible to follow either constant volume 
cycle or constant pressure cycle. The 
modern tendency is to make it approximate* 
more to the constant volume combustion 
process, thereby getting better fuel economy, 
more suitable running conditions, and a 
combustion less sensitive to load fluctuations. 
From a sleeve valve engine of 15 to 1 com- 
pression ratio running at 1300 r. p. m. 53% 
thermal efficiency has been obtained, as 
compared with 30 to 34 for weU designed 
petrol engines wuth compression ratio 5/6 to 
1. One other advantage of the compression 
ignition engine over the petrol engine is 
brought out by the author from a series of 
experiments. A 6-cylinder 0. I. engine 
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varying in speed from 600 to 1400 r.p.m. 
maintains almost constant efficiency through- 
out and the fuel consumption from less than 
half torque to full torque over the speed 
range was always less than -5 lb. per B.H.P. 
hour, whereas with petrol engines the fuel 
consumption is initially much higher at full 
load and increases progressively as the load 
is diminished. Eeference is also made to 
tests made with supercharging and curves 
are given to show (1) that the I.M.E.P. is 
increased from a maximum of 125 to 160 lbs., 
(2) that B.M.E.P. is increased from 93 to 
130 lbs., (3) that the maximum cylinder 
pressure increased by 20% (from 550 to 
700 lbs.), (4) that the fuel consumption 
was reduced at part and full loads. Super- 
charging also gives smoother running and 
enables higher injection advance angles to 
be used with good results. 

One whole chapter is devoted to comparing 
the C.T. Engine with the petrol engine. In 
comparing the author has been fair to both 
engines, and he has dealt with the disadvan- 
tages of the C.I. Engine also. 

Also much attention has been given to the 
phenomenon of Diesel knock which made 
the C.I. Engine very noisy, in the early stages. 
From investigations the author shows that 
this is associated invariably with a high rate 
of pressure rise during combustion and by 
regulating the combustion process so as to 
avoid a too rapid increase in pressure, 
smooth knockless running is obtained. 

The three principal methods of fuel 
injection, the direct injection method, 
the pre-combustion chamber method, and 
the air turbulance method, are discussed 
in great detail in two chapters and sketches 
are given to illustrate some typical 
commercial cylinder heads. The longest 
chapter in the book is devoted to a detailed 
study of the two principal methods of fuel 
injection now popular, viz., the storage 
system and the jerk pump system, illustrated 
throughout from actual working engines. 

The two cycle C.I. Engine is comparatively 
more dilficult of application to practice 
due to difficulty of high speed injection at 
twice the speed of the four stroke cycle, 
proper elimination of exhaust, preven- 
tion of loss of volumetric efficiency, provi- 
sion of a suitable compressor, and preven- 
tion of excessive oil consumption. The con- 
structional details of different makes of 
two cycle engines are given with a view 
to show how these defects are partially 
overcome in each case. 


During the past two or three years there 
has been a fairly rapid and wide develop- 
ment in connection with high speed C.I. 
Engines for motor vehicles, and engines of 
many of the leading makers have been 
described by the author and studied in great 
detail with a view to bring out the construc- 
tional features. 

Extending the use of C.I. Engines to 
air-craft purposes is not only attractive but 
also desirable from the points of view of 
safety and economy. The engines are still 
in the experimental stage, but the chief 
advantages claimed are, comparative freedom 
from fire risks, reliability, elimination of 
source of wireless interference and greater 
range of light, freedom from carburettor 
troubles which points are in its favour for 
commercial cars, etc. A few of the air-craft 
engines already constructed are shown and 
the results of tests on them are given. The 
use of C.I. Engines for stationary and railway 
work for shunting locomotives, rail coaches 
and rail cars, express train engines, is 
illustrated in one chapter. 

The last three chapters are devoted to the 
care and maintenance of high speed engine 
with special reference to the trouble that are 
likely to occur and how to cure them and to 
the selection and use of the fuel oils. 

The book is profusely illustrated not only 
with photos but with sketches which bring 
out the constructional details and enables 
one to understand the working better. The 
results of recent investigations have been 
condensed and numerous graphs have been 
included to make the conclusions arrived at 
clear. The publishers must be congratu- 
lated in bringing out the book with few mis- 
takes and with such clear illustrations. On 
page 38 it is mentioned that loss to the 
exhaust and by reduction is rather more 
in the case of C.I. engines, while the figure 
16 shows quite the reverse. 

The book is a very useful one to engineers 
and also students as it brings the subject up- 
to-date and as it contains references to the 
original papers which make this book a 
valuable one. 

E. K. E. 


Theoretische Grundlagen der Organischen 
Chemie. Volumes I & II. By W. Hiickel. 
(Akad. Verlagsgesellschaft, M. B. H., 
Leipzig. Second Edition, 1935.) Yol.I: 
Pp. 475; Price EM, 19-8; Yol. II: 
Pp.338; Price EM. 15*6. 
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These two volumes of W. Hliokers work 
are not text-books of organic chemistry. 
We do not find chapters on carbohydrates, 
aldehydes, etc., but the headings are such as 
Stereochemistry , Tautomerism, Oonsti- 
tution and Physical properties, Velociti(\s 
of Reactions and many others. In other 
words, it is a cross-section through the facts 
and theories of organic chemistry from a 
quite unusual angle. Beginning with a 
development of theoretical concepts of 
organic chemistry, leading up to electronic 
theories of valency, the author gives an 
account of stereochemistry including, e.g., 
that of N, P, B, and S. The next chapters 
deal with addition compounds and mole- 
cules with anomalous valencies of carbon, 
particularly free radiccJs. Six chapters 
follow, which together form a critical account 
of those concepts and experiments by which 
organic chemistry obtains its results, fie., 
determines the structure and constitution 
of organic molecules and the critical remarks 
appear to be of particular value. The next 
four chapters deal with physical properties 
and physical theories and both the Chemist 
and the Physicist will find some chapters 
on dipole moments, Raman effect and the 
theory of dispersion, which constitute the 
best accounts on these subjects. An account 
on velocities of reactions forms the last 
chapter. From this it will be clear, that 
the author aims at a descrix>tion and a 
critical analysis of the present-day theories 
of cliemistry, ana this makes the work so 
valuable. Some of the most important 
questions of organic chemist:, y, as for instance 
the theory of valency or that of side 
chain reactions, cannot be overcome by 
purely chemical or purely physical investi- 
gations alone, and the methods both of 
chemistry and physics are needed to solve 
them. Ruckers book is very well qualified 
to acquaint the physicist with the method 
and results of organic chemistry and the 
chemist with those of molecular physics. 

R. S. 


The Translocation of Solutes in Plants. By 
Otis F. Curtis. (McGraw Hill Publishing 
Company, London, 1935.) Pp. ix +273. 
Price 185. 

Every branch of science has presented 
certain difficult and fundamentally impor- 
tant aspects which have continued to remain 
either obscure or controversial in spite of 
the devoted efforts of . a number of investi- 
gators. Such efforts defy complete solution 
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more on account of the deficient state of 
our technique in that particular branch of 
the subject ; a new impetus is often given 
to the investigation either by the discovery 
of some nev/ teclinique applicable to the 
study of the problem, in question or by a 
careful and critical presentation of the 
problem after discussing the several points 
of view. Such a presentation attains special 
significance when the task is aceomplislicd 
by one who has contributed substantially 
to the advancem.ent of the subject. 

The present volume on the Translocation 
of Solutes in Plants by Otis F. Curtis deals 
with an aspect of plant physiology which is 
of fundamental interest. Commencing vitli 
a discussion of the earlier opinions regarding 
the tissues involved in the upward and 
downward transfer of solutes, the author 
proceeds to present experimental evidence 
in support of the upward transport of 
organic matter through the phlcem, and in 
this connection he has invoked the aid of 
the ringing experiments particularly those 
of Dixon, Mason amd Maskell and others. 
The main objection to all such experiments 
is that the physiological injury inflicted on 
the organism in the process of experimenta- 
tion, introduces responses abnormal to the 
plant. But in absence of any finer technique, 
there appears to bo no other alternative. 
Progress in tliis field is therefore closely 
connected witli the progress of science in 
other allied branches of science wliich may 
be helpful in evolving new methods oi 
investigation. 

The author and the publishers have done 
a service in bringing to the forefront a 
problem of tlic greatest interest in the domain 
of plant physiology. It' is hoped that 
the book wdll stimulate new and vigorous 
research activity in this field. 

M. S. 


The Beginnings of Plant Hybridization. By 
Conway Zirkle. (University of Pennsylva- 
nia Press, Philadelphia. Humphrey 
Milford, Oxford University Press, 
London. 1935.) Pp. xii + 231. Price 11. 5/i. 
This is the first of a series of monographs 
to be issued by the Morris Arboretum, Uni- 
versity of Pennsylvania founded by Miss 
Lydia Thompson Morris for the increase 
of knowledge through research and the 
communication of knowledge through publi- 
cation.” The author is the Geneticist at the 
Arboretum and Associate Professor of Botany, 
University of Pennsylvania. The book is 
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well got lip and the few illustrations, some of 
them from rare sources, add greatly to the 
value and attractiveness of the booh. 

In this monograph the author gives fairly 
detailed references to the work of plant 
breeders of the eighteenth century and 
before the publications of Koelreuter (1761- 
64). An examination of extant literature 
showed that such wmrk was little recognised, 
even the great work of Sachs being defective 
in this respect ; hence this attempt to fill up 
the gap. . As many as thirty researchers 
previous to Koelreuter are mentioned and 
their contributions briefly reviewed. They 
include such names as Cotton Mather, 
Tliomas Fairchild, William Knowlton, Philip 
Miller, Paul Dudley, Johannes Haartman and 
Carolus Linnse.s. 

The bulk of the book reads like a novel and 
it is interesting to be told of decorative 
Assyrian and Babylonian art depicting 
cherubs in the act of pollinating date palms. 
The book takes us back to the dim remote 
past when attempts at hybridization were 
considered impious and an insult and out- 
rage ” on the Creator. The mule was one 
of the first to be recognized as hybrid and 
beliefs used to be current about phantastic 
hybrid creations such as between the eel and 
the viper, the panther and the lion and 
between man and the bear. The very 
curious shapes of certain mythological ani- 
mals must have risen from sucli beliefs. 

The dioecious date palm and the monoecious 
Zea Mays (the Indian corn) were the first 
to suggest to man the idea of sex in plants. 
Cates were hand pollinated during Baby- 
lonian times with the object of increasing 
crop production and the suggestion is made 
that the art of hand pollination possibly 
anti-dated the invention of writing’'. The 
ninle Vviii(di has “neither pride of ancestry 
(because of it s hybrid and hence disreputable 
origin) nor hope of descendants (being sterile) 
is mentioned several times in the Odyssey. 
Angels, it was believed, occasionally descend- 
ed to the earth and from their matings with 
human beings arose the great warriors of 
mythical times, whose great prowess and 
strength found an easy explanation in such 
origin. 

In prehistoric times even the precious stones 
were grouped into the two opposite sexes 
and were thus capable of multiplying them- 
selves. Dining the Assyrian period plants 
were also divided into “ male ” and ‘ 'female” 
according to their size and hardness. This 
reminds one of the classification of plants 


like the Bacclianim into “male,” “female ” 
and “ neuter ” according to Indian medical 
science. During the eighth to tenth centu- 
ries the Arabian Katural History w'as superior 
to the European, though in itself highly 
speculative and romantic. Hybrids occur- 
ring in nature were often attributed to a 
degeneration of the species and the trans- 
mutation of one species to another, such as 
wheat into oats and rye into barley, was 
widely believed. 

We may have to recognise Ibn-al-awwam 
(1150 to 1200 A.D.)^ the Arabian scientist, 
as perhaps the first Plant hybridiser of the 
world ; he carefully describes the effect of 
foreign pollen on plant progeny and had 
certainly carried out hand pollination in 
the date palm. Yet another Arabian 
scientist Abd-al-Latif (1162 to 1231 A.D.) 
reported hybrids between the orange and 
the lemon. The first real intimation that 
hybrid plants could be secured by cross 
pollination came, however, from Camerius 
(1694) but he was chiefly interested in plant 
hybridization as a proof that plants also 
reproduced sexually like animals. 

The Indian corn {Zea Mays) looms promi- 
nent in the early records of plant liybridi- 
zation owing to tlie obvious effects of foreign 
pollination (xenia). It was the first plant 
in which the effects of hybridization were 
early recognized and even to this day its 
hereditary factors or genes are known better 
than in most other plants. The book gives 
in some detail the work of various plant 
breeders from Cotton Mather (1716) to 
Koelreuter (1764) and a useful bibliography 
is added at the end. 

Though the book may not be of much use 
in current work on Plant genetics or hybridi- 
zation — no such claim is made by the author 
— it gives the reader a very rare and interest- 
ing glimpse into the dim prehistoric and 
historic past and this is both stimulating 
and exhilarating. It gives the correct and 
much needed background for understanding 
the “ beginnings of plant hybridization”. 


A Description of the Physiological Laboratories 
of the Institute of Animal Husbandry, 
Leningrad. Edited by M. M. Lawadowsky. 
(Lenin xVeademy of Agricultural Sciences, 
Leningrad, 1935.) Pp. 252. 

One has often heard in recent years of the 
advances being made in the IT. S. S. P. in 
the development of Animal Husbandry in 
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that country, but in. the absence of any 
opportunity to visit it, one has had to rely 
on publications to obtain any detailed 
information in regard to the progress that 
is being made. 

In this case, however, the language 
difficulty often arises and it is, therefore, of 
considerable interest to find a publication, 
such as that now under review, which 
although written in Eussian has alongside 
the original text a very readable translation 
in English. 

This publication was prepared for pre- 
sentation to the XY International Physio- 
logical Congress by the All-Union Institute 
of Animal piusbandry of the Lenin Academy 
of Agricultural Sciences, Leningrad, and 
consists of some general remarks under the 
heading Science and Animal Breeding ” 
by the Director of the Institute and six 
other articles dealing in more detail with 
such subjects as the Dynamics of the Deve- 
lopment of the Organism, Experimental 
Endocrinology, Artificial Insemination, the 
Physiology of Digestion, the Physiology of 
Lactation and Biochemical Studies of Straw 
and other Foodstuffs. 

Perhaps the most striking section is that 
written by the Director, who explains the 
problems which confront Animal Husbandry 
workers in the U. S. S. E. and gives an 
indication of the way it is proposed to tackle 
them. He commences by pointing out that 
because of the efforts that are being made to 
transform the country from a backward 
agricultural to an industrial one, the animal 
industry is confronted with a clear cut task 
of increasing the quantity of animal pro- 
ducts, improving their quality and lowering 
the cost of production. 

During the Second Five Year Plan it is 
proposed to increase the number of horses 
by 11 '2%, cattle 610.%, sheep 88-1%, and 
X3igs 274*2%, and it is pointed out that to 
effect this enormously rapid rate of increase 
without lowering the quahty of the produce 
it will be necessary to work along new lines 
founded on scientific data, which can only 
be obtained from a network of scientific 
research institutions, which it is hoped wiU 
rapidly find methods of protecting the 
existing herds from infectious diseases, pro- 
vide for the proper conditions of mainte- 
nance to prevent sickness, determine the 
conditions necessary for obtaining an increase 
in such animal husbandry products as meat, 
wool, milk, eggs, etc., and work out satisfac- 
tory metbod.s for grading up pure-bred herd^. 


In the U. S. S. E. there are at present 
126 such scientific centres at which about 
6,000 specialists are working at various 
problems connected with zootechnics, veteri- 
nary medicine and food production and the 
All-Union Institute of Animal Husbandry 
at Leningrad is one of the most important 
in this chain. Other All-Union Institutes 
deal with Acclimatization and Hybridization, 
Yeteriiiary Eesearch and Horse-breeding, 
while there are a number of subsidiary 
research institutes which deal with more 
specialized branches of Animal Plusbandiy, 
such as Sheep breeding, Poultry breeding. 
Bee-keeping, Eabbit breeding, Sericulture, 
Helminthology, etc. In addition a system 
of zootechnical stations financed by local 
funds and farm laboratories, which already 
number 20,000, have been, set up to work 
in collaboration with the larger institutes. 

The chief lines of w^ork at the All-Union 
Institute of Animal Flusbandry may be 
classified under the following heads 
Experimental breeding. Artificial Insemina- 
tion, Physiology of Eeproduction, Nutrition 
and Increasing the productivity of Farm 
Animals. To carry out these duties 16 
separate laboratories have been provided 
and it is said that other institutes are fur- 
nished on a similarly lavish scale. 

Turning to the more detailed part of 
work there is much to interest Indian readers. 
The subject in which perhaps the greatest 
advance has so far been made is that of 
artificial insemination which, when correctly 
used, widens the possibilities of livestock 
improvement by extending the use of 
valuable sires, allowing a study of the laws 
of inheritance in farm animals and experi- 
ments in hybridization, v.dth the aim of 
producing new^ breeds. The use of this 
method in the field in the U. S. S. E. is 
said to have been particularly successful in 
sheep, in which species 5,000 ewes may he 
impregnated with the sperm from one ram, 
while even in cattle 2,000 cows may he 
inseminated from one sire. 

Zootechnical endocrinology, the name 
given to a new branch of science dealing 
with the part that internal secretions play 
in the reproduction processes of the domestic 
animals, has also produced some striking 
results, particularly in connection with the 
production of artificial oestrus and ovulation, 
and the increase of fertility. As examples 
may be quoted the case of certain breeds 
of sheep, whose lambs are destroyed at 
birth for the sake of their pelt, being made 
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to produce young at double the rate than 
formerly, and the use of ovciry-lyzates, ic., 
products of the primary disintegration of 
ovarian tissue, on hens, in which a 30 % 
increase in egg production is said to result 
within 4-6 weeks after each injection. 

In connection with lactation in the cow 
good results have been obtained both with 
the products of the acid hydrolysis of fibrin 
and an alkaline extract of the anterior 
pituitary body, and in the case of the latter 
not only was tlie milk yield improved but 
there was also an increase in tiie fat content. 

Altogether this is a most stimulating 
publication, and well worth perusal by any- 
one interested in the development of Animal 
Husbandry in India, for it shows very 
clearly what might be done, particularly 
in connection with those subjects wdiich in 
the English Language are usually included 
in the term Applied Animal Genetics,” 
to improve the livestock industry of this 
country. 

F. W. 


Commercial Marine Fishes of South Africa. 
(Fisheries Bullefin Flo. 2. Fisheries and 
Marine Biological Survey Division, Depart- 
ment of Commerce and Industries, Union 
of South Africa, Pretoria.) Pp. 160. 
Price 5 sh. 

Sbudents of ichthyology interested in the 
marine fish fauna of South Africa are already 
familiar with the admirable and indispens- 
able work of Dr. K. H. Barnard entitled 
A Monograph of the Marine Fishes of 
South Africa, but to meet the requirements 
of professional fishermen, anglers, those 
interested in the fishing industry and amateur 
naturalists a handbook embracing semi- 
technical descriptions and illustrations of 
the commoner commercial fishes occurring 
in the seas of South Africa has now been 
published. This much-needed work has 
been produced by Mr. J. M. Marchand, 
Technical Assistant to the Survey Division 
and is entitled The South African Marine 
Fishes of Commercial and Angling Importance. 

The book is divided into two parts, dealing 
with cartilaginous and bony fishes respec- 
tively. In the list that precedes the general 
account common and scientific names of the 
species dealt with are given ; this is followed 
by 7 outline illustrations intended to explain 
anatomical terms ; a glossary of anato- 
mical and descriptive terms is given and then 


there is the systematic account of the various 
species wiiich are arranged into families 
and genera mainly in accordance with 
Jordan’s system of classification. Under 
the account of each species attention is 
directed to its taxonomy, chief character- 
istics, distribution, fishing season, commercial 
importance and the fishing-gear used in 
catching it. Each species is illustrated 
with a good photograph, mostly taken by 
the author himself from fresh specimens. 
In an appendix explanatory notes on names 
and types of fishing-gear are given and in the 
concluding section tlie meaning and use of 
scientific nomenclature are explained. The 
work contains an index of all names, 
commoner and scientific names of fish and 
of fishing-gear, and for convenience of 
reference the scientific names of genera and 
species are given in italics. 

The value of such a work cannot be over- 
estimated in so far as it provides a ready 
means of determining fishes in the field and 
of knowing the precise significance of one’s 
catches. A handbook like this is sure to 
bring in more information about the species 
from, quite unexpected sources, resulting 
in the advancement of knowledge regarding 
the habits and habitats of commercial fishes. 
The author and tlie department are to be 
congratulated on the production of such a 
useful and valuable work. A similar work 
on Indian fishes is badly needed for the 
development of fisheries in this country. 

S. L. H. ' 


Annual Report, 1934-35* Department of 
Industries, Bombay Presidency. (Printed 
at the Government Central Press, Bombay. 
1935.) Pp. 50. Price 4 As. or 5 d. 

This publication deals with all the activities 
of the Department of Industries during the 
year. The Report assumes considerable import- 
ance when it is remembered that industrially, 
Bombay is the most advanced part of India. 

The first part dealing with the state, of 
some important industries like Glass, Chemi- 
cals, Silk, Gas Mantles, Aluminium and 
Gold Thread makes very disheartening 
reading as the trade depression affecting all 
industries in general, continued. It is 
encouraging to note, however, that Cotton 
Textile Industry outside the island of 
Bombay, Woollen Industry and Sugar 
Industry registered improvement. 

The information given in the next section 
dealing with new enterprises such as rerolling 
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steel mills, manufacture of canvas shoes, 
metal printing and manufacture of centri- 
fugal pumps, oil engines, tricycles, perambu- 
lators, dry cells, bakelite and small electrical 
motors is rather more encouraging. 

The actiYities of the Department are next 
dealt with. We note with interest that 
practical investigations, experiments and 
demonstrations for possible new industries 
were conducted and the lines tackled included 
Peppermint Oil, Lemon Oil, Alumina and 
Aluminium Sulphate, Mango Pulp, etc. 
Investigations on some Cottage Industries 
like Oil Industry, Pottery Glazing, Hemp 
Industry, Bone-manure and Glass-bangle 
Industry were also on hand. 

It is stated in the Report that a summary 
of the progress of Scientific and Industrial 
Eesearch during 1934-35 was sent to the 
Government of India for inclusion in the 
Annual Eeport of the Committee of the 
Privy Council for Scientihc and Industrial 
Eesearch, London. ISTo indication is given 
that these results are published elsewhere. 
After all, the work done by the Department 
is primarily for the benefit of the Indus- 
trialists in India and one is entitled reason- 
ably to expect that the results of all the 
scientific investigations conducted under its 
auspices would be published in detail in 
India as is being done by the Government 
of H. E. H. The Nizam of Hyderabad and 
other Provincial Governments. 

K. A. N. E. 


Electrochemistry, Vol. 11. Applications, by 
W. A. Koehler. (John Wilby & Sons, New 


York; Chapman & Hall, London. 1935.) 

Pp. xiv-f545. Price 25/- 

The publication of this book by Professor 
Koehler has removed a long-felt want for a 
suitable and up-to-date text-book on Applied 
Electrochemistry. The author has succeeded 
well in the difficult task of making the book 
sufficiently complete jand up-to-date without 
at the same time making it too voluminous 
for the use of colleges and technical schools. 
This has been made possible by a very 
judicious selection of materials, and by a 
concise but lucid style of exposition. A 
large number of well- arranged and neat 
diagrams has enhanced the value of the 
book, and has materially contributed to a 
clear understanding of the subject.. As is to 
be expected, the chapters on storage batte- 
ries, electroplating, electro-metallurgy, and 
the electrical processes for the manufacture 
of chemicals are fairly comprehensive. The 
author has also discussed the problems of 
corrosion, electroanalysis, separation of 
materials by electrostatic and electi omagne- 
tic devices, thermionic and electrolytic 
rectification, the possible industrial uses of 
photoelectric and photovoltaic cells, and 
even the electrolytic process for the prepa- 
ration of Deuterium. 

The price of 25/- is perhaps a little too high 
for Indian students, but the reviewer has no 
hesitation in recommending it to every 
serious student of electrochemistry. 

J. 0. G. 


Erratum. 

Vol. IV, No. 7, p. 494. in the table under the heading Percentages in groups, 

Read 62-40 for 60-40. 
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The New Viceroy and Science. 

have pleasure in offering our -warmest 

felicitations and welcome to Lord 
Linlitligow whose appointment to the 
Viceroyalty of India is received with general 
satisfaction. His Lordship had exceptional 
opportunities intimately to study the poli- 
tical and economic conditions of this great 
country, and we hope that during his period 
of administration there will be peaceful and 
rapid progress in the achievement of the 
great ideals for which the nation is hunger- 
ing. The problems which must imme- 
diately engage the attention of the new 
Viceroy must necessarily refer to the consti- 
tutional relationship of India with Great 
Britain, and probably the ceremonial 
arrangements connected with the Coronation 
of H. M. King Edward VIII in New Delhi. 
The successful inauguration of the New 
Eeforms Act, arduous and difficult in itself, 
and the organisation of a historic pageantry, 
would under any circumstances entitle the 
Viceroy's administration to great praise ; 
but the political, financial and economic 
developments, that have occurred in India 
since the introduction of Deforms in 1919, 
have so profoundly modified the outlook of 
the people, and have brought into existence 
conditions of life, that a solution of the more 
outstanding problems seems equally urgent. 
At the farewell dinner given by the Combined 
Empire Societies on the eve of his departure 
to India, Lord Linlithgow recalled liis 
labours as Chairman of the Agricultural 
Commission and referred to unemployment, 
which together are fraught with possibilities 
far transcending in importance the issue of 
political evolution of this vast sub-continent. 
Few Viceroys have been called upon to 
assume the responsibilities of their exalted 
office in circumstances more critical than 
those which confront Lord Linlithgow, and 
the problems which await solution are not, 
however, beyond his statesmanship. 

The welfare and prosperity of the people 
depend on the extent to which the country 
is scientifically organised, and onr firm 
conviction is that unless the major industry 
of the peojjle persistently applies scientific 
method and scientific knowledge to its 
problems, it cannot escape from the diffi- 
culties with which it is surrounded. In the 
field of science, therefore, no Legislature can 
reasonably recommend measures of economy 
which will sacrifice the efficiency of research 
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org*anisation. Tlie Royal Commission on 
Agriculture have pointed out that 'An spite 
of marked progress which has been made 
in many directions during the last quarter 
of a century, it is hardly an exaggeration 
to say agricultural research in this country 
is still in its infancy. The claims of research 
have received a half-hearted recognition and 
the importance of its efficient organisation 
and conduct is still little understood. ” On 
the recommendation of the Commission the 
Imperial Council of Agricultural Research 
was established, and in the beginning of 
last year, the Industrial Intelligence and 
Research Bureau was founded. By a 
judicious system of grants-in-aid and a 
careful selection of xoroblems, the Imperial 
Council of Agricultural Research has pro- 
moted fundamental enquiries in agriculture 
in the universities and other research 
centres. The Industrial Intelligence and 
Research Bureau, which is attached to the 
Indian Stores Department, has, through its 
Advisory Council, formulated a series of 
problems in the fields of Chemistry and 
Engineering, for investigation at the G-overn- 
nient Test House, Alipore. While we 
recognise the magnitude and the importance 
of work initiated by these bodies, we feel 
that the task of extending and consolidating 
national research activities could go steadily 
forward only under the auspices of a National 
Advisory Council of Scientific Research. 
There are now in Great Britain under the 
direction of the Department of Scientific 
and Industrial Research, 24 research associa- 
tions in which the Department and indus- 
tries co-operate, seven research institutions 
controlled and supported solely by the 
Department, which have been formed for 
the study of special industrial problems 
and 40 research stations dealing with agri- 
culture or industry, some xuivately and 
some publicly controlled, whose function is 
to promote industrial developments. Many 
of these stations are connected with the 
universities of the country and receive 
subventions from Government. These are 
significant illustrations of what is going on 
over the whole of Europe including Russia, 
where scientific research is being intensively 
organised. It seems to us that simulta- 
neously with the inauguration of constitu- 
tional reforms, an announcement should be 
made in regard to the establishment of the 
National Advisory Council of Scientific 
Research for the purpose of co-ordinating 
all the research organisations in order to 


promote a steady advancement of the 
industrial prosperity. 

The principal task of such an institution 
will be to emphasise that no industry can 
afford in these times to neglect any oppor- 
tunity for increasing its efficiency and, 
of all the means to this end, the pursuit of 
research and the applications of the results 
obtained are often the most far-reaching 
and fruitful. If the case for research on 
the production of Indian commodities is as 
strong as ever, the need for research into 
their utilisation is stronger still. In nearly 
every industry to-day, movements are on 
foot to apply old materials to new uses, and 
to discover uses for new material. Cotton, 
wool, rubber, food products and alloys of 
metals are instances in point. Whether tlie 
object in vie-w be to create a wide demand 
for a commodity and thus reap the advantages 
of modern methods of production or to 
discover the most suitable material for 
a particular purpose, it is equally important 
that the chemical and xdiysicai properties 
of the materials concerned should he fully 
understood. For investigations of this kind, 
the facilities in the laboratories of the uni- 
versities and in those of the Indian Insti- 
tute of Science, if extended and supported 
by increased grants from the funds of tlie 
National Advisory Chnncil of Scientific 
Research will be found ample for industrial 
research of the highest quality. 

As part of the general policy of concentrat- 
ing attack upon problems of immediate 
importance both to science and industry, 
Government sliould revise its scheme of 
award of subventions to research work 
conducted either under private or govern- 
ment auspices. The wider control which the 
Legislatures will soon acquire under the 
reformed constitution over tlie administra- 
tion of public finance, will also provide 
increasing oxqiortnnities for the xwomotioii 
of scientiiic research, witliout which Indian 
industries can never comx)ete with the better 
organised Enrox)ean countries. The Govern- 
ment of India and the Indian Congress have 
individually launched a campaign for the 
welfare of villages and the betterment of 
village life, and large sums of money are 
proposed to be spent on the establishment 
of happier conditions in the village organ- 
isations. Almost every, aspect of rural 
problem has a scientific bearing, and it must 
be obvious to any reflecting mind that a 
scientific enquiry into conditions of village 
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life should precede measures for their ame- 
lioration. Agricultural practice is only one 
aspect of rural science, which includes a 
veterinary side, animal and plant genetics, 
village economy and cottage industry, sani- 
tation and water supply and building and 
road construction materials. The resources 
of governments and of other agents should 
not be fritted away by embarking upon 
empirical schemes of modernising villages, 
but should be devoted to the study of 
carefully planned investigations of the bio- 
logical and economical features of the 
problems, on the results of which proposals 
of betterment should be based. Schemes 
for the improvement of villages will be 
permanent only if the rural population can 
appreciate their benefits, and if the indivi- 
dual members are sufficiently educated to 
sui^port and improve the reforms. The 
rural commodities furnish the necessary 
materials for large-scale industries, and 
their continuous supply of the right kind 
involves a closer study of all raw goods by 
the producers themselves with such co- 
operation of the outside scientific expert as 
may be available. The village community 
must develop a scientific turn of mind before 
its welfare and prosperity could become the 
assured source of additional public revenue. 

In reviewing the possibilities of develop- 
ing rural science or expanding the industrial 
investigations, what emerges most clearly 
is the importance of provision for an effective 
programme of laboratory work in the 
Scientific Surveys, Universities, the Indian 
Institute of Science and G-overmnent Re- 
search Stations. In the laboratory the 
research worker is free from those obligations 
inevitable when experimental work on a 
large scale has to be planned, while intensive 
laboratory work affords the best way of 
understanding the root problems which may 
lead to improvements of relatively minor 
nature in the existing processes or to sug- 
gestions for alteration in production or in 
methods of utilising raw materials. One 
of the tasks of the reformed administration 
ought to be to foster close relations between 
laboratory work and industries, for on the 
extent of such co-operation depends the 


entire fabric of human civilisation. The 
most effective criteiion of the value of 
laboratory research is the extent and 
direction in which the results are put into 
practice, but the application of the results 
is difficult to ensure unless industry is 
prepared to take a vital interest in the 
research work. The contact can become 
real and yield far-reaching benefits only 
when the new Legislatures recognise its 
superlative importance as a means of 
creating wealth, and provide in their annual 
budgets adequate grants for all private 
and public research institutions. The in- 
auguration of constitutional reforms and 
their successful working may bring political 
contentment or may foster a new movement 
for further instalment of reforms, and the 
wisdom and public spirit with which they 
are brought into being, must also recognise 
that a decorated poliUcal vesture can only 
add to national dignity, but scientific organ- 
isation enriches and supports the life-blood 
of the country. The poverty and back- 
wardness of India can be removed only by 
investing more money in the proiiiotion of 
scientific research and if, in the midst of 
his political concerns and duties, His 
Excellency Lord Linlithgow could i)estow 
some attention on the imperative need of 
consolidating the work of the Royal Com- 
mission over which he so worthily and ably 
presided, his contribution to the lasting 
happiness and prosperity of India would 
be such as few Viceroys have conceived or 
achieved. To watch and guide the working 
of the hTew Reforms Act is part of the 
routine programme of the Viceroy's duties, 
but to devise a scientific organisation of 
this great country ''as a means of assisting 
the advance of the rural community to- 
w^ards a richer and fuller life, and of awaken- 
ing the desire in that community for better 
things and arming each individual member 
of it against the temptations that beset 
him, without impairing either his self-res- 
pect or his spirit of manly independence," 
calls for the active and generous exercise of 
those higher qualities of statesmanship vith 
which Nature and political training have 
abundantly endowed Lord Linlithgow. 
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The Physiology and Chemistry of the Plant Hormones. 

By Kenneth V. T’jiiniann. 

{Harvard University, Cambridge^ Ifa.ss. TJ. A . ; jormerly of CaUfornia Institnte of 

Technology^ Pasadena, U. H. A.) 


TT is now some 17 years since A. Pa41 
-L published a ]^aper in Gerniany^ on 
p}iototTO])ic reactions in grass seedling's, 
and in tlie course of that time his results 
liave led to the development of a new field 
in plant physiolog^v’'. Pnal set out to confirin 
the finding's of Boysen- Jensen on the photo- 
tropism of the Avena eoleoptile. Boysen- 
Jen sen's experiment was to remove the tip 
of the eoleoptile and stick it on again with 
gelatin ; on subsequently illuminating from 
one side, phototropic curvatures appeared, 
not only in the tip but also in the part below 
the cut. It followed that the tip had some 
power of making the lower part of the eole- 
optile light-sensitive. In the course of his 
experiments Paal not only confirmed this, 
but also found that it was sufficient to 
3 .*eX 3 lace the tip somewhat to one siduC to 
obtain a marked curvature away from the 
applied tip, even in darkness (sec Fig. 1 a). 


A 



Fig. 1(a). 

Curvature produced by unilateral replacement of tip. 


Fleuce the tip promotes the growth of the 
part below it. Tliis wurs confirmed in 1925, 
by Sliding, who measured the straight growth 
with a travelling microscope ; after deca- 
pitation the growdh of the coleoptiles fell 
to a small fraction of its normal value, but 
on replacement of the tip it was increased. 
This exx)eriment can only be carried out over 
short periods of time, since after a.bont 
3 hours growth increases spontaneously 
again ; this is the so-called ’'regeneration 
of the physiological tijA by the uppermost 


part of the stump. This effect need not 
concern us liere. 

tr^tark attem])ted to extract the growth- 
T)romoting su])stance by erusliing a number 
of tips and mixing them witli gelatin or agar : 
the gel was then cut up and small pieces 
applied to one side of deca])itated coleoptiles 
(Fig. 1 /;). The r(\sults v;ere negative. 



Fig. 1(b), 

B. Want’s technique for ^-Ivena curvature.^. The 
primary leaf is pulled out and cut off, a part being left in 
as support for the agar block. 

llowxwer, his stiuh^nt, Seubert, sliowod that 
blocks of agar containing saliva, diastase 
or malt extract, so applied, produced large 
curvatures in tliis way. (1928) then 

showed that if intact tixis were placed upon 
agar, the growth -promoting substanc(‘ dif- 
fuses out into the gd, which if now^ applied 
one-sidedly to d(n‘a]>itated coleoptiles 
caused marked curvatures. Inst(’ad of 
merely recoi’ding th(‘ number of plants 
curv(‘(I lu‘ imniisiired tlu^ angle of ciirvatiire 
and showed that, within limits, it was luo- 
])ortional to tlie numbei* of iix)S which liad 
stood iqion tlu^ agar block. Tliis (nabled 
quantitative determination of the relative 
amounts of the substanci^ lireseut to he made, 
and this laid tlu^ foundation for subsequent 
work. On this basis Went detennined that 
the amount of the substance x'^roduced per 
tip x>bu* hour remained constant for some 
lionrs. lie also determined the mole- 
cular weight of tli(‘ substance by the dif- 
fusion method, and found it to be 376, i.e., 
the substance is a relatively small molecule. 

That a non-specific growth-promoting 
effect is here involved wm-s sliown by Cho- 
lodny, Avho placed tips of mans within a 
bored -out stem of Utimius : they x^romoted 
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its growth. Much subseqnciit work lias 
shown that the action of tlie growth sub- 
stance is completely non-specific v/ithin the 
higher plants. 

Cholodny ]uit forward the theory that 
if the growtli o^‘ tlu^ coleoprile was due to 
a growth-promoting substance, then its 
asym-melric growtli must be due to an 
asymmetric distribution of this substance. 
In other words, curvatures such as those 
exhibited in phototi‘ 0 ])ism and geotropism 
must be caused by the active substance 
becoming concentrated on one side as a 
result of the action of the light or gravity. 
Tlie truth of this view was proven ex])eri- 
nientally by allowing tlie substance to dilfuse 
out into separate blocks at the base of the 
(ioleoptile ; Went showed that on unilateral 
illumination more growth -promoting sub- 
stance came from the shaded (S) than from 
the lighted (B) side ; — correspondingly the 
plant curves towards tlie light ; Dolk (1930) 
found that on placing the coleoptile hori- 
zontally more growth substance came from 
the lower (L) than from the upper (U) side ; 
(see Fig. 2). The essential mechanism of 



GRAVIT/ 


Fig. 2. 

Ayymmetric distribution of growth hormone in tropisms. 
The shaded side. S, and the bright side, B, are allow’ed to 
diffuse into separate agar blocks. The former gives the 
larger curvature in the sulisequent test. With gravity the 
upper side, U, and lower side, L, are similarly treated; the 
latter gives the larger curvature subsequently. 

geotropic and phototropic response is thus 
explained, though the latter is complicated 
by the ‘' light-growth reaction ” of Blaaiiw. 
The varions factors in phototropism 
need not be discussed here, for they have 
been reviewed in detail by du Buy and 
'N nernbergk (1 932-3 5 ) . 

The use of Avena curvatures as a standard 
test for growth-promotion, depends upon the 


fact tliat curvature is proportional to the 
concentration applied up to a certain limit, — 
the " maximnni angle wdiieh is usually 
about 20*^ ; similarly in straight growth the 
growth produced is ])roportional to the 
conoeiitration applied bi-laterally wuthin 
somewhat wider limits, hut here too there 
iS a maximum concentration above Avhich 
there is no further response (see Fig. 3, 
from Thimann and Bonner, 1933). 



Amount of growth resulting from different quantities 
of growth substance. 

Curve A, vertical growth ; curve B, curved growth. 

The next step, of course, was to discover 
the chemical nature of the active substances 
or hormones. Nielsen, in 1930, made the 
first step towards this by finding that tlie 
medium on which certain moulds had grown 
was rich in a substance promoting coleoptile 
growth, and that the substance was soluble 
in ether. T)olk and Thimann (1931> made 
large-scale preparations of the substance 
from mould cultures, and found that it w’as 
extracted by ether only from acid solutions, 
i.c., the substance is itself an acid. By 
shaking out at different pH the dissociation 
constant of the acid was determined as 
1-8 X 1C~^ i.r., about that of acetic acid. 
The sensitivity to H 2 O 2 and other mild 
oxidising agents indicated the substance was 
unsaturated. The limiting detectable curva- 
ture was found to be produced by 7 xl 0 ~® mg., ‘ 
of the concentrated syrup. 

The same growth -promoting action was 
also found in human urine by Kogl, Haagen- 
Smit and Erxleben (1931, 1933), and from 
the ether extract of acidified urine they 
succeeded in crystallising an acid, B^ 8 *H 32 ^ 5 ^ 
mq). 196°. It formed a lactone, which is also 
active, and contained a total of 3 OH groups ; 
the molecular weight, 328, agrees satisfac- 
torily wdtli tliat found by Went for the 
substance in the (^oleoptile tip, but of course 
this does not prove the identity of the two 
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substances. From malt and from maize 
germ oil was isolated another acid, O 18 IT 30 O 4 
isomeric with the lactone above. The 
breakdown experiments of Kbgl and liis 
collaborators have shown that the former 
substance, ^ 'auxin A, or auxentriolic acid ”, 
has formula T, Y/hile the other, " auxin B, 
or auxenolonic acid” is the corresponding 
8 -keto-acid, formula II. 

However, many other substances possess 
the same growth-promoting activity. Kbgl 
and co-workers found that a large part of 
the activity of urine was due not to the 
above " auxins ”, but to a third substance^ 
indole- 3 -acetic acid (formula III), a sub- 
stance knowm as a product of bacterial 
breakdown! of proteins. This acid is highly 


C2H5— CH— CH-C— CHOH-CHo(CHOH)2COOH 



C0H5— CH-CH-CH 

1 

Clh 


—C— CHOH.CH2COCH0COOH 

II 

-CH 

II 



active ; in terms of curvature on Avena 
under standard conditions its activity is 
from 50-70% of that of auxin A and B” : 
of the latter a curvature of 1 ° is produced 
by the application in agar of 2 - 10 ’^ rug., 
an extraordinarily high activity. The writer 
has showm (1935) that the growth-promoting 
substance produced by mould cultures is 
also indole-3 -acetic acid. It is formed prin- 
cipally in the presence of peptone, and the 
yields depend upon the tryptophane content 
of the peptone ; they also vary with the 
aeration given to the culture, since conver- 
sion of tryptophane to indole-3 -acetic acid 
is an oxidative process. Kbgl and Koster- 
mans have tested the activity of a number of 
derivatives of indole-3-acetic acid and many 
of them are active, though none has more 
than 20 % of the activity of the mother 
substance. 


Before discussing other developments in 
this direction it is necessary to consider 
the nature of the growth-promoting action. 
If the substance is applied to the apical end 
of a section of a coleoptile, it is transported 
rapidly to the basal end, and may be found 
there if an agar block be applied to the 
basal cut surface. If, hownwer, conditions 
are reversed and the substance is applied 
at the base, none appears at the apical end. 
The phenomenon is independent of gravity. 
This very remarkable jiolar transport was 
studied by van der Wey (1932, 1931) who 
showed that it is reversibly suspended in 
presence of narcotic vapours. Similar pola- 
rity exists in young bean and pea stems and 
other research material. The combination 
of this concept of polarity with the unilateral 
transport which occurs in tropistic growth 
or w'hen the growth substance is applied to 
one side only gives a picture of the normal 
transport as a strictly “apex to base’’ 
affair ; any molecule, whatever its position, 
will be carried towards the base, not across 
or up the plant, independent of gravity or 
of the gradient of the growth substance. 

Clearly, if a substance applied in agar were 
to spread out across the plant it ivonld 
produce no curvature, even though it might 
promote the growth. If it did not spread 
out, but was transported less rapidly than 
the naturally-occurring growdh substance, 
it would produce a curvature, but only for 
a short distance beloAV the point of ap]>lioa- 
tion. Both these effects have recently been 
realised by the writer (1935), with two 
analogues of indole-3 -acetic acid. The sub- 
stance IV, which is indene-3-acetic acid, 
produces curvatures only over a short 



distance (see Fig. 4), wliile substance Y, 
coumaryl-l-acetic acid, produces no curva- 
ture at all ; both promote growth of Amia 
strongly, however, as tested by straight 
growth, although they are not as active as 
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Fig. 4. 

Curvatures caused by indole-acetic acid, readily trans- 
ported, compared with localised curvatures due to indene- 
acetic acid, poorly transported. 

compounds I, II and III : they also produce 
growth and curvature in pea stems. It is 
clear, therefore, that we must distinguish 
between growth-promoting action as such 
and the faculty of being transported in tlie 
plant, and compounds may possess one 
property without the other. These consider- 
ations open up new x)ossibilities for investi- 
gating the meclianism of the action. It is 
interesting to note that Went and T-Taagen- 
Smit have recently tested a large number 
of other comx)ounds for growth-promoting 
activity, and liave found some other com- 
pounds which behave like the two above. 
Thus atrolactic acid, like V, does not pro- 
duce A vena curvature although it promotes 
straight growth, while allocinnamic acid 
resembles IV in producing a curvature wdiich 
is limited to a small zone close to the point 
of application. 

The fundamental problem of the mech- 
anism of the action of the hormones, while it 
may perhaps be approached by chemical 
methods making nse of compounds like III, 
IV and V, is still very far from solution. 
The work of Heyn has shown that coleoptiles, 
and some other suitable objects like tulip- 
stems, become more plastically deformable 
if they have been first treated with auxin.* 
A rider placed upon a coleox:)tile causes a 
greater degree of irreversible bending in 
presence of auxin than without it, and 
the response of decapitated coleoptiles 


* The term is used in a general non-chemical sense as 
‘ growth substance’ . 


increases after regeneration of the physiologi- 
cal tip. Hence one effect of the substances 
is to increase the plasticity of the tissue, and 
this presumably allow’s osmotic forces to 
stretch the cell-w^alls irreversibly. Even if 
this view is true, — and it is still in dispute, — 
the difficulty remains that the number 
of molecules of auxin entering the tissue is 
far too small to have any stoichiometrical 
relation with any of the Avail constituents. 
The data of Thimami and Bonner show^ 
that one molecule of indole-acetic acid 
gives rise to the formation of 3 x 10^ hexose 
units as cellulose, and a correspondingly 
large number of pectin, protein, heinicellulose 
and other molecules. In order for auxin to 
liaA'C its effect, the tissue must be respiring ; 
Bonner showed that if respirnlion be partly 
inhibited by HCN, growth is inhibited to 
the same extent. An oxidative process is 
therefore involved ingrowTh. Another inter- 
esting fact is that the auxin disappears in the 
growth process ; within limits the amount 
disappearing is proportional to the growTh 
produced, but if excess is applied most of 
it is destroyed in the tissues without causing 
])roportional growih. Since it disappears 
also in presence of HCX the disappearance 
cannot be by the oxidative reaction men- 
tioned above, and must lienee involve yet 
another process. It is thus clear that the 
reaction in wiiich auxin takes part is only 
the first of a chain, the last member of wiiich 
may cause the increase in plasticity and so 
give rise to growth. 

It will now^ be necessary to digress some- 
what. It was the view of Sachs that the 
various organs of a plant are each formed 
under the control of a special substance, 
and the classic experiments of Vochting 
showed that root formation in particular is a 
polar phenomenon, roots being mainly formed 
at the morphological base of a cutting. The 
exceptions which form roots all over have 
ready-formed root initials, and apart from 
these Van der Lek's (later) experiments 
show that roots are formed in a strictly 
polar manner, and largely under the influence^ 
of buds and leaves. These phenomena 
strongly suggest hormonal action, and Bouil- 
lene and Went proved that a substance of 
some kind is really involved because water 
in which leaves had stood possesses root- 
forming activity. Commercial diastase has 
the same effect. The nature of this root- 
forming hormone was studied by Thimann 
and Went ; it was found to have all the 
properties of the auxins ; on purification 
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the gTowth-pronioting’ activity followed 
parallel to the root-forming activity ; finally 
they showed that pure auxin A and B and 
indole-acetic acid ajTe tremendously active 
in forming roots, only 10“^ mg., being needed 
to form 1 root on the pea stems used. Laibach 
and co-workers also found pollen and urine, 
rich sources of growth substances, to have 
root-forming activity. These compounds, I, 
TI and ITT, therefore, give rise not only to 
growth by cell extension but also to 
root formation, — two apparently unrelated 
physiological processes. Boot formation 
usually begins wdth cell divisions. Boot 
formation, like growth x>mmotion, seems to 
be highly non-specific, peas, beans, lemons 
(see Fig. 5), marigolds, figs, trarlescantia. 



Fig. 5, 

Leafless lemon twigs; left, treated (indole-acetic acid in 
lanoline) ; right untreated. After one week in moist sand. 
(CoLirtesy ot \V. C. Cooper.) 

acalypha and nicoiiana all respond well ; 
the use of hormones for rooting of cut tings 
may therefore be of practical importance. 
Of course, since the hormone is produced 
in le^iVes and bnds their presence will, in 
general, facilitate rooting also. 

If these compounds are applied in rather 
high concentrations to a decapitated plant 
they produce a marked swelling which may 
comprise both enlarged cells and also new 
cells formed by rapid division, especially 
of the cambium. In 1933 Snow showed 
that the activation of cambium, which dost 
found long ago to be due to the influence of 
leaves and buds, is due to a hormone which 
can pass across a discontinuity. Subsequently 
he found (1935) that auxins A and B and 
indole -3 -acetic acid stimulate the cambium, 
and that the action is exerted at about the 
same concentrations of growth substance as 
normally exist in the plant. The postulated 
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cambial hormone ” is thus the same as 
the other hormones. 

Another aspect of these multifarious acti- 
vities was brought to light earlier by 
Thimann and Skoog (1933, 1934) and was 
in fact the first proof that these substances 
have more than one function in the plant. 
It had been made very probable by Snow in 
1925 that the inhibition of the development 
of lateral buds in a herbaceous plant by the 
terminal bud is due to some inhibiting 
substance which can diffuse across a dead 
stretch of stem. In our experiments it 
was found that in Vieia faba the terminal 
bud produces large quantities of growth 
substance, while young undeveloped bnds, 
which do not inhibit other bnds, produce 
practically no growth substance. It was 
therefore suspected that the postulated ^‘in- 
hibiting substance ” was identical with the 
growth substances. This was proven by 
applying tlie growth-promoting substanc(‘ 
obtained from mould cultures (since proven 
to be indole-acetic acid) to decapitated 
plants, in concentrations comx^arahle to. 
or somewhat higher than, those obtaining in 
the plant. Tlie buds were completely inhi- 
bited in their development (see Fig. h). 



Fig. 6. 

Bud inhibition on etiolated pea seedlings after decapita- 
tion. Left to right; 2-5, 0*6, 0*15 mg. Indole- acetic acid 
per gram of lanolin, and untreated controls respectively. 
Note also the marked swelling produced by the highest 
concentration. Growth of main stem is about the same in 
all four groups. 

Later work show^ed that here again auxin 
A and B and indole-3-acetic acid were all 
highly active. It may be mentioned here 
that Nielsen found that roots are also in- 
hibited in their growth by auxin prepara- 
tions ; subsequently all three of the above 
substances have been found to have this 
effect. Boot inhibition may even be used to 
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some extent as a test for auxins. Thus the 
initiation of roots is stimulated; but their 
growth retarded, by the substances. 

All this work shows that the same com- 
pounds are responsible for a large number of 
activities in higher plants, involving cell 
extension, cell division, and processes of 
differentiation and inhibition. Are all these 
phenomena due to the same primary process 
A priori, it seems unlikely that one cause 
could start so many processes. ISTeverthe- 
less, the evidence indicates that it is so. 
The writer has shown that those other 
substances IV and V, which partially imitate 
the action of the auxins I, TI and III, also 
cause initiation of roots, inhibition of root 
growth and inhibition of bud development. 
They are limited in their action by being 
poorly transported, but the activity is there. 
Other substances are under study. Thus 
it is probable that any compound which 
brings about one of these effects has the 
power to bring about all of them, provided 
only that it is not prevented from doing so 
by failure to be transported, or by other 
limiting factors, such as water for cell exten- 
sion or sugar for root formation. Thus we 
reach the view-point that the auxins and the 
other related active compounds (all of them 
unsaturated organic acids or easily liydro- 


lyzable esters) exert some kind of general 
stimulation on the cell. The subsequent 
observed response depends on the condition, 
nature and anatomical position of the cell. 
The cells in young tissues may increase in 
size ; older cells may not do this, but some 
of them respond by division, those in the 
parenchyma between bundles giving rise 
to cambium, those in the peri cycle giving 
rise to root initials. The inhibition of 
bud development and of root growth, how^- 
ever, are not explained by this or any other 
satisfactory view at present. The role of 
other factors together with the above hor- 
mones may prove of great importance. 

In conclusion it may be said that not 
only has knowledge of hormones thrown 
much light on some aspects of jdant physio- 
logy, but it has also given us a new set of 
tools for the study of genetics, morphology 
and problems of development. 

Eeferences to literature will be found in 
the recent documented reviews of Snow,^ 
P. A. P. C. Went,^ P. W. Went,^ Jost^ and 
Thimann.^ 


1 Nezu Phytologist, 1932 , 31 , 336 . 

Biol. Bev., 1935 , 10 . 

3 Boiafi. Rev., 1935 , 1 , 162 . 

4 2,eit. f Botaiiik, 1935 , 28 , 260 . 

Ami. Rev. of Biochem., 1935 , 4 , 545 . 


Animal Husbandry in India — Retrospect and Prospect, 

By P. Ware, f . u . c . v . s ., i . v . s .. 

Imperial Institute of Veterinary Research, Muhteswr-Kumaun, U.P. 


A NIMAL Husbandry may be defined as 
^ the art of producing, maintaining and 
disposing of the different species of domestic 
animals and poultry in the best possible 
manner for those uses which man requires 
of them, and, in the same way as the 
scientific method is now considered essential 
for progress in most other walks of life, so 
in this subject it is necessary to remember 
that any contemplated development should 
be based on the three sciences of veterinary 
medicine, animal nutrition and animal gene- 
tics. The analogy of Animal Husbandry 
amongst the livestock population to Public 
Health amongst the human population will 
thus be seen. 

As Indian Agriculture is so dependent on 
its cattle throughout its activities, there has 
been a tendency to think only of these 
animals when talking of Animal Husbandry 
and to look upon this art as being connected 


only with the processes of crox3 and milk 
production, but, as will be seen from the 
definition above and from what follows. 
Animal Husbandry work covers a much 
wider field. Por this reason it is suggested 
that India could not do better than follow 
the lead of other progressive agricultural 
countries, which make a point of using the 
word ‘‘Agriculture” in its widest sense in 
official correspondence, and adopt the terms 
Plant Industry and Animal Industry to 
describe the two great divisions into which 
the subject can be divided. 

To ascertain the value of India’s major 
livestock industries a survey was carried out 
by Colonel Olver, Animal Husbandry Expert, 
and Eao Bahadur Yaidyanathan, Statistician 
to the Imperial Council of Agricultural 
Eesearch, and we are now able to allot them 
an approximate figure. It will probably 
surprise many to learn that this figure, 
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even at a very conservative estimate, 
slightly exceeds the value of lier casli crops. 
The original estimations were based on 
prices ruling in September 1929, and assum- 
ing that there has been a dro]) in ])rices of 
.23% since that date, we arrive at the 
following figures for the difterent items 
which go to make up tln^ enormous total : — 


CrorcKS of 


rupees 

1. Milk and milk products . • 

540 

2. Cattle labour in agriculture . . 

108 

3. Manures . . 

180 

1. Labour for purposes other than 


agriculture 

107 

5. Other products such as hides 


and skins, meat, wool, etc. 

30 


0. Live animals exported .. 0*12 


1,265-12 


It will be seen that such items as the 
inland trade in livestock and profits from 
horse, x^o^-'Lltry and pig breeding and other 
minor industries, have been excluded from 
the calculations, owing to the difficulty of 
obtaining even ax)proximatc figures of their 
vahie at the present time, but there is no 
doubt whatever that if they were included 
the total would exceed Es. 1,300 crores 
pefanmm^ a sum sufficiently large to justify 
the plea that is being made for the exxdoita- 
tion of this industry on more scientific 
lines. 

The Government of India early recognised 
that the welfare of India’s livestock largely 
depends on the control of contagious disease 
and set up as long ago as 1890 what is 
now the Imperial Institute of Veterinary 
Eesearch, Muktesar, for the investigation 
of these ailments and the preparation of 
agents for their control. That it has more 
than justified the money that has been 
spent on it cannot be refuted, for a number 
of those conditions with which it was origi- 
nally charged to deal, notably Einderpest 
in cattle and Surra in horses, are now wcdl 
under control, provided that the requisite 
amount of field staff can be made available. 
The cause of a large number of other condi- 
tions has also been elucidated, and in this 
connection it is notewoidhy that the Eoyal 
Commission on Agriculture in 1927 observed 
that scientific research into these matters 
appeared to be progressing at a quicker 
rate than executive staffs were able to take 
advantage of it, and the position has not 
improved greatly in this respect since that 


report was written. One realizes that the 
provision of more fully trained veterinary 
Held staff by the Provinces and States is a 
matter of considerable difficulty in these 
days of restricted revenues, and the only 
solution ax)pear.s to be th(‘ training of 'a 
cheaper agency. In oth(‘r countries stock- 
men are (mxdoyed in Animal I-rusbandry 
departments to carry out the duties of 
vaccinator, castrator, etc., under veteriDary 
supervision. It is particularly desirahle 
that protection on a large scale should be 
made avaiilahle for the control of Einderpest, 
by far the most destructive cattle plague in 
India, for in the reeently adapted goat vims, 
which can he used alon(‘ as a vaccine on all 
('oiintry cattle and even on cross-bred 
(‘alvcs up to the age of 18 months, we liavt* 
a simple, efficient and du-ap xirodnet, whicl! 
should prove a most x>(>werful weapon, if 
Xoroperly used, not only for the control of 
the disease, but also for the automatic 
improvement of cattle by using it to save 
the valuable animals, when time and money 
will not of its ax)X)lication to tlic 

worthless ones. 

Next in imx^ortance in Animal Husbandry 
work to tlu^ control of (‘ontagious disease 
is the question of Animal Nutrition, and \vc 
have had small s(‘etions working for some 
years on this snbj(u*t at tlie Imperial Insti- 
tute of Animal Husbandry and Dairying. 
Bangalore, and tire Agrienltnral Colleges 
at Coimbatore and Lyallxrnr. More reeently, 
a small staff has been financed by the Impe- 
rial Council of Agricultural Eesearch and 
attached to the Agricultural Chemist's 
Laboratory at Da(^(‘a, so that local investi- 
gations are now being carried on in several 
typical parts of tlie country. These include 
tire analysis with digestibility trials of a 
number of grains and fodchms in common 
use ill India, and it is important tliat this 
work should be (‘ontinued. in addition, 
more fundanumtal work (‘omu^d.ed with the 
maintenance of animals in India in the 
oxotimnm state of health requisitf^ for the 
duties they liave to x)^'i‘form, whetlier this 
be work, x:^rodn(*.tion of milk, wool or other 
articles of trade, and to increase their resist- 
ance to disease, is required and as a result 
of a grant from Government facilities for 
this will be x^i'ovided at the new Animal 
Nutrition Section which is being added to 
the central organisation for Veterinary and 
Animal Husbandry Eesearch at Izatnagar. 
a sub-station of Muktesar. 

Undoubtedly the outstanding scientific 
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problem in India to-day is one of nutrition 
and it is one for tlie solution of whieh tlie best 
brains amongst workers in crop production, 
human nutrition and animal nutrition will 
be required. India's human population is 
increasing by leaps and bounds, her animal 
population is much largiu’ than it should be, 
and in both cases there is already a vast 
amount of mal-nutrition prevailing. The 
ideal state would be for the i3lant breeder 
to show the ryot how lu^ can produce larger 
and better crops for his own consumption, so 
releasing some of the land for tlie x)roduction 
of fodder crops for his animals, which in 
turn should ])roduce more milk and other 
products for his household or for sale, and 
better manure for his land. It will be a 
very long time, however, before such an 
ideal is attained in India and in the mean- 
time animal husbandmen must (mdeavour 
to alleviate the situation in other w^ays. 
The most proniising line appears to be the 
better utilisation of forest grazing areas for 
the rearing of young stock, and this, of course, 
is a matter wdiich cannot be dealt with satis- 
factorily without the co-operation of the 
I^orest Department, but given this and the 
(losest possible cohesion between Livestock 
and Veterinary officers, it should be possible 
to arrange for theses areas to be more effec- 
tively used and for them to rear better 
cattle, which should iind their way to those 
parts of India wdiich are unable to provide^ 
the fodder necessary for young growing 
cattle. 

The Governments of India, both central 
and yirovincial, and their advisers took 
action many years ago to remedy some of 
the most obvious causes of the degeneration 
of cattle in India: by establishing cattle farms 
for the production of breeding bulls of knowm 
pedigree and in some cases to preserve a 
breed from extinction. Some of the best 
examples of these are the Hissar farm in 
the Punjab for th(‘ Hariana breed, th(‘ 
Ohharodi farm in Gujerat for the Kankrej 
breed and until lately the Madras Govern- 
ment maintained the Ohintaladevi farm for 
the Ongole breed, the animals of which are 
in great demand for export to other tropical 
countries. Unfortunately, during the re- 
cent financial depression, this latter farm 
w'as closed as a measure of retrenchment. 

The Central Government in this matter 
have devoted themselves mainly to the 
question of maintaining and improving some 
of the best milch breeds in India, and the 
Sahbval herd at Pusa, the Scindi herd of the 


Imperial Dairy Institute at Bangalore and 
the Tharparkar herd at the Imperial Cattle 
Breeding farm at Karnal will ever remain a 
testimony to their foresight. 

It cannot be expected, how^ever, that the 
different Governments wdll ahvays be pre- 
pared to undertake the wiiole of the wnrk 
that is necessary for the maintenanee of 
pedigree herds of India's many breeds of 
cattle, to wliich buyers both from inside and 
outside the country can go for their require- 
ments, and it is to be hoped that more 
land-owners will folloAv the good example of 
the Pattakar of Palayakottai, wdio keens a 
])edigree herd of Kangayam cattle near 
Coimbatore in the Madras Presidency, and 
maintain similar lierds of the breed indi- 
genous to tlie tract in which they live. 
These should, if required, prove a source of 
profit to the owner, and they can be used 
for the production and distribution of 
breeding bulls to the surrounding villages. 

When all is said and done about cattle 
farms, however, w^e are still faced Avith the 
position that they can do only a sma.ll part 
to lielp in the general improvement of the 
cattle of this great sub-continent, for wdnch 
more intensive w'ork in the villages by those 
qiialilied to gWe advice is the only solution. 
Th(‘ most important items are the introduc- 
tion of controlled breeding with specially 
selected or lierd-book sires, in the manner 
recently initiated in the Punjab and the 
Bombay Presidency, the castration of all 
unsuitable males, and propaganda w'ork on 
the general feeding and care of animals, 
particularly the young. 

In addition, India should noAv consider tlie 
desirability of folloAving the example of 
other progressive agricultural countries which 
have set up organisations for the study of 
applied animal genetics, where investiga- 
tions can be carried out into such subjects 
as the inheritance of milking and Avorking 
qualities, wool and egg production, disease 
resistance factors, etc*., technical breeding 
processes like artificial insemination, and 
sterility, particularly the partial sterility 
from wdiieh so many Indian cows siilfer and 
Avhich has to be removed before the cattle 
po}) Illation can be reduced to figures more 
commensurate wuth the a\^ailable food 
supply. 

There still remain the side-lines of xVnimal 
Husbandry such as commercial dairying, 
poultry keeping, sheep and goat breeding, 
horse-breeding and the cottage industries of 
silkAA^orm-r earing and bee-keeping, wdiiob 
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to-day are usually included under this head. 
Of these, the Dairy industry is by far the 
most important to India, even judged by 
figures alone, but apart from this is the fact 
that milk and its products will supply the 
animal protein and fat which are so necessary 
for the proper nutrition of a human race 
whose diet is predominantly vegetarian. It 
is a matter for gratiftcation, tlierefore, 
that at the instigation of the Imperial 
Council of Agricultural Eesearch, the G-ov- 
eminent of India have recently allotted a 
sum of Es. 6 lakhs, which is to be devoted 
t3 improvements to the Imperial Institute 
of Dairying at Bangalore and the re-opening 
of the Anand Eesearch Creamery, which 
will be staffed and eqiuipped with the primary 
object of devising the best methods for 
the collection, preservation and transporta- 
tion of village milk to the big cities of India. 
This work, if successful, should at one and 
the same time improve the lot of the villager, 
provide the town dweller with more of the 
food he requires at cheaper rates, and save 
from slaughter many specimens of India’s 
best milch breeds, which to-day are brought 
into the cities in large numbers and de- 
stroyed after one lactation. 

In order to help the Poultry industry, it 
has also recently been decided by Govern- 
ment to add a jPoultry Eesearch Section to 
Izatnagar, where investigation into Poultry 
diseases and different industrial processes wull 
be undertaken side by side. 

This new" movement for the better deve- 
lopment of Animal Husbandry in India has 
been set in motion chiefly through the 
efforts of the Imperial Council of Agricul- 
tural Eesearch and should act as a great 
stimulus to workers in veterinary, dairy 
and their ancillary sciences. Yery little 
w"ork connected wflth domestic animals has 
been undertaken at the Indian Universities 
up to the present, but they are admirably 
suited for the investigation of some zoolo- 
gical subjects, such as the identification and 
life-history of ecto- and endo-parasites, 
certain physiological problems, the analysis 
of local fodders and grasses, etc. It is to 
the Yeterinary profession in India, how- 
ever, that the prospect should make the 
“greatest appeal and it is to be hoped that 
its members, and particularly those 
responsible for devising the curriculum for 
the Yeterinary graduates of the future, will 
see that the profession is fit to take its 
proper place in this new campaign. 


So far the main object of Veterinary 
courses in India has been to teach the 
control of disease, but the endeavour of 
Yeterinary Colleges in all other parts of the 
world to-day is to turn out, not merely a 
man well-versed in that subject, but one 
who also understands animals at all stages 
of their existence and is able to get the best 
out of them, i.e,, the complete animal 
husbandman. When the Eoyal Commission 
on Agriculture w'as discussing the best type of 
officer to employ on cattle breeding farms it 
remarked that ‘‘ when the knowfledge and 
instincts of the farmer and cattle breeder are 
combined with the professional training 
of the Veterinary Surgeon the position is 
ideal ”. 

Another great authority, Sir Daniel Hall, 
late Scientific Adviser to tlie Ministry of 
Agriculture in England, in a recent lecture 
stated I see the task of the people who are 
dealing with the health side, of animals to 
be, in future, very much more hygienic and 
the maintenance of health than the cure of 
disease. What I would like to see is a 
class of Veterinarians who are officers of 
animal health- rather than practitioners. 
There must always be practitioners wdio are 
concerned with surgical cases and witli 
specific illnesses of valuable animals, but 
it seems to me that the great efforts of the 
profession should be rather of a public 
nature. Instead of being called in to this 
ailing cow, or that fretting horse, w^e 'vvant 
to see a class of men who have charge of a 
district, who are thinking about the hoi’ses, 
the cattle, the sheep and the pigs and 
how to keep disease away from them. 
Naturally, they will have to know about the 
endemic diseases, but breeding, environ- 
ment, nutrition, and other factors in hygiene 
will be equally important. I think that is 
going to be the direction in which the Veteri- 
nary profession itself will eventually move, 
and that the veterinarian of the future will 
be the kind of public officer wiio is taking 
prophylactic and preventive measures and 
who is studying problems like nutrition and 
so forth, so as to ensure a greater amount of 
health amongst the animal population.” 

If the teachings of these authorities are 
followred, then there should be evolved a 
class of livestock officer for service in India 
who is able to take full advantage^ of the 
encouragement and help now being given by 
Government and w^e may look forward to a 
great future for Animal Husbandry in India. 
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Prof. Max Born. 


P TiOF. BOEN arrived in Bangalore on 
the 24th September 1935 and left it 
again to Cambridge on 18th March 1936, 
having been in resi- 
dence at the Indian 
Institute of Science 
for a period of six 
months. His main 
work during this 
rather short pcniod was 
the delivering of a 
course of lectures on 
optics. This general 
course, which was at- 
tended by the students 
and members of staff 
of the Physics and 
Mathematics depart- 
ments of the Institute 
and the Central College, 
consisted of nearly 25 
to 30 lectures on mole- 
cular optics, on the 
quantum theory of ra- 
diation and on the re- 
cent neutrino theory of 
light. In addition to 
these general lectures, 
a set of about a dozen 
lectures were delivered 
to a special batch of 
students on the new 
field theory. Prof. 

Born also took con- 
stant part in the 
usual weekly Monday seminars at the Insti- 
tute and was a source of insi)iration to work- 
ers in different branches of experimental 
and theoretical work. During this short 
period. Prof. Born also delivered about 


half a dozen ])ublic lectures where he showed 
that he was a great master in the art of 
making the results of abstruse scientific 
thought popular to the 
lay public. Prof. Born 
also had, working 
under him, students 
dealing witli problems 
on the Kristalgitter 
theorie, neutrino theory 
of light, unitary theory 
of field and matter 
and ox)tical activity. 

It is amazing to spe- 
culate how profoundly 
a great scientific mind 
can influence those 
coming in contact 
with it. A most emi- 
nent physicist alike in 
the depth of physical 
insight and the 
breadth of mathema- 
tical power, a most 
lovable personalit 3 " 
with a fine sense of 
humour and a teacher 
whose encouragement 
and kindness to his 
students is perhaps 
unparallelled — these 
are some of the traits 
that strike any one 
who has come into con- 
stant contact with 
Prof. Born. The one thought uppermost in the 
minds of his students and admirers is that it 
might be possible for him to come again 
to Bangalore and stay for a longer period. 

B. S. M. 
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A Preliminary Survey of Marine Boring Organisms in Cochin Harbour. 


By Eileen Whitehead Erlanson, Ph.i)., D.sc. 


M AEINE boring organisms destructive 
to shipping, particularly the Shix)- 
worms (Teredinida^), have been mentioned 
by writers from early times. The lirst 
careful scientific study was made in the 
eighteenth century when timber in the 
dykes of Holland was badly attacked by 
shipworms, and a detailed treatise on their 
anatomy and habits was published by 
Godfrey Belliusi in 1733. Since then several 
accounts of these specialised molluscs have 
appeared and a multitude of species have 
been described differing in minor morpho- 
logical characteristics . E o modern biological 
survey was undertaken in any region until 
the wooden piers and jetties in Ban Frcmcisco 
Harbour were invaded by shipworms and 
collapsed tw^enty years ago. The resulting 
report by Atwood and JohnsoiE which was 
sponsored by the National Eesearch Council 
describes methods of attack which w^ere 
followed in this present study. After the 
World War the Institute of Civil Engineers, 
London, also initiated a survey of marine 
borers, with Hr. W. T. Caiman as technical 
adviser.^ Specimens were sent in by 
members from all over the world, but these 
w^ere mostly pieces of damaged wood. The 
British Museum has also published a very 
helpful bulletin by Dr. Caiman.'^ 

Late in 1934 it was discovered that there 
was only one specimen of molluscan borers 
in the British Museum from India. Crusta- 
cean Isopod borers from the East were also 
not well represented in London nor in 
Museums in India. With the exception of 
the shipworms the taxonomy of marine 
boring organisms has received scant atten- 
tion in spite of the economic interest. It is 
with a view to stimulating the interest of 
Indian scientists in these f ascincAing creatures 


^ Sellius, Goclofredu.s, ‘ Historia naturalis tereclinus, 

sen, Xylophagi marini ’’ Trajecti ad Rheman, 

1732. 

- Atwood, W. G., arcl Johnson, A. A., ‘‘Marine Struc- 
ture.s, their deterioration and preservation, Kept, of Ctie. 
o/i Marine Piling Investigations of the Division of Ens^i- 
neering and Industrial Research of the National Research 
Council, Washington. 1924. 

2 Redgrove, G. R., Caiman, W. 'J\ and othens. 1st 
Report of Cttee. on the deterioration of siructitres of timber^ 
metal and concrete exposed to the action of sea^water. 
Inst, of Civil Engineers, l.ondon, 1920. 

Caiman. W. T., Brit. H/us. {Nat, Hist.), Eco- 
nomic Series, 1919, No. 10. 


that this re])ort is published. I am indebted 
to C. W. Knight, Esq., for help with the 
Survey, and to Dr. I. Gordon of the British 
Museum for identihcation of the Orustaceans. 
She could only give tentative specific names 
and states that Indian material should be 
studied further and that the Cochin speci- 
mens differ somewhat from type descrip- 
tions. 

(JocniN Harbour. 

Tlie opportunity was taken in 1935 to 
make an initial survey of the marine borers 
in the waters in and about Cochin Harhoiir, 
Malabar Coast, South India. This is a 
tine natural harbour, cut off from the Arabian 
Sea on the west by long low sandy spits 
between which there is a single narrow 
gut some 1,500 feet wide. To the north and 
south the harbour is continuous with 
hundreds of miles of shallow brackish 
lagoons called Backwaters which stretch 
into South Malabar, Cochin State and 
Travancore, and receive the waters of 
several large rivers from the Western Ghats. 

Cochin Harbour lies at about 10° Nortli 
and receives tlie full benefit of the south- 
west monsoon, as well as some precipitation 
from the nortli-east monsoon from October 
to December. The annual rainfall is 120 
inches, more than half of which falls in the 
four months from June to September. 
During and right after the soutli-west mon- 
soon the water in the backwaters, and even 
on the Cochin shore of the harbour, some two 
miles from the entrance, is not salty to the 
taste, soap lathers easily in it and it is 
used by the villagers for cooking. 

This study was made in the sixth moiitli 
commencing with thc^ (uid of April 1935. 
It was started just before the monsoon. 
Unfortunately no data wer(‘ obtained on 
the salinity of the water in the different 
stations. The following information was 
kindly supplied loy the Harbour Engineers 
to the Madras Government. 

On 21 sfc August 1922 the salinity of the water 
at the centre of the harbour gut, about 21 hours 
after the inflow of tlie tide commenced, was 
1 • 029 specific gravity reading. 

Organic Growth on Steel Craft. 

At Seattle, Washington, U. S. A., there is 
a series of lakes connected with the sea. 
These lakes have been separated by lochs, 
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and ocean-going freighter ships are able to 
free their hulls of the accumulated growth 
which they collect by anchoring in the 
eastern lake where the water is fresh, the 
organisms die and fall off in a few days. A 
similar procedure is not possible in Cochin 
harbour because the channels are very 
shallow, except where they have been 
dredged just inside the harbour mouth. 
Steel barges which carry oils to Quilon, over 
one hundred miles to the south, and to 
Kottayam about 45 miles to the south, 
must go into dry dock every three or four 
months to have barnacles and oysters 
removed. These animals attach themselves 
all over the keels from about six inches 
below the water line. They are able to 
penetrate the so-called anti-fouling paint 
and then start oxidation in the steel plates 
finally causing small corroded pits. 

There are no boring organisms which 
attack steel. 

Balamcs sp., the common barnacle grows 
slowly in Cochin harbour and vicinity and 
dead cases of half-grown individuals are 
often present. The low salinity is probably 
responsible for this, li^evertheless there is 
always an abundant supply of young animals 
on immersed surfaces, and there must be 
strains of barnacles and oysters here which 
are adapted to a low salinity. 

Organisms Boring into Submerged Wood. 

Most of the transportation in the back- 
waters is done in wooden vessels called 
vallains. They are usually made of Venteak 
or Marudu wood boards sewn together 
with coir (cocoanut fibre) cords. It is 
necessary to bring these boats into dry 
dock about twice a year to renew planks 
which have become weakened by molluscan 
borers. 

Boards which appear sound from the 
outside may be riddled and honeycombed 
with burrows within, because the molluscan 
borers enter the wood as microscopic 
larvae. The shiiiworms remain in their 
original burrows until death and retain the 
first entrance point for breathing purposes. 
When infected wood is immersed the two 
short siphons of each shipworm can be 
seen protruding from these small holes, 
which are only 1-3 mm. in diameter. As 
soon as the wood is not submerged the 
siphons are withdrawn and the entrance 
to the burrow is closed by a ring of tissue 
on the siphons and by two tiny shelly 
scales, the pallets. The Teredinidse are 


differentiated taxonomically chiefly by the 
morphology of these pallets. Wlien the 
wood they inhabit is withdraivn from the 
water the molluscs keep their burrows 
closed and full of salt water. Thus they 
are able to survive for even fourteen days.^ 
Bhiim-'^ found that Teredo navalis L. was ?Me 
to survive in a low lethal salinity so long 
that after thirty-three days 10% of the 
animals were still alive. 

Table I shows the borers which were 
found in seven pieces of wood from different 
places around Cochin harbour in April and 
May 1935. Two genera of the Teredinid^e 
were present. Teredo with simple pallets, 
and Bankia (syn. Xylotria) witli compound 
pallets. Xo large individuals of Teredo 
were found, and this genus is evidently more 
intolerant than Bankia of brackish water, 
although Miller^® found the opposite to be 
true in California ; Caiman^ states that 
Teredo will not flourish in brackish water. 
Molluscan borers belonging to the family 
Pholadidse are very abundant in the Cochin 
waters, they were present in every wood 
specimen. These have been identifled as 
^lartesia striata L., by G. I. Crawford, Esq., 
London. This borer has a cosmopolitan 
range and is abundant everywhere in the 
tropics (Miller, 9, plate <S). Although 
Martesia were obtained three miles out to 
sea, they were also abundant in logs lying 
in only slightly brackish water in the 
Tatapuram boat basin (see Table I). The 
Plioladidse. have short bodies which are 
completely invested in the scabrous shells. 
The shells of young Martesia resemble those 
of young Teredo, but there are no pallets. 
There is a pair of small accessory plates 
between the valves of the shell on the dorsal 
surface, and also a larger ventral plate in 
Martesia. These borers are drop shaped and 
fit closely into their burrows, where they 
form plugs just under the surface of the wood 
until they die. In the adults a shelly dome 
continuous with the valves covers the foot 
and prevents further boring. The largest 
Martesia were l-V long and about thick 
near the base. 

The absence of Teredinid® in the old 
cocoanut-piles from the Standard Oil Cbm- 
pany’s Jetty may be attributed to the turbid 
shallow water there. Shipworms cannot 
thrive in turbid or sewage polluted Avater,^ 
but such conditions do not deter Martesia. 


5 Bhum, H. F., Univ, of Calif PitbL, Zoo., 1922, 22, 
Pt. 4, p. 349. 
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Q^vp.le 1. 


Boring organisms found in submerged loood, Cochin Harbour, April 1935. 


Type of wood, o cation 
and time immersed. 

Teredinid*. ! 

i 

Pl\oladida3. 

Crustacean Isopoda 
and other borers. 

Poon wood. Dolphins 
beside dry dock, Wil- 
lingdon Island. 10 yrs. 
Copper sheathed. 

BanJeia setacea, 2 ; 19" 
and 21" long, also 
empty burrows. 

Martesia striata, 1 adult. 

Sphcefo)na terebrans and 
Annandalei, very 
numerous. 

Marudu plank. Jetty, 
N. E. Willing-don Isl. 
2 yrs. 

Burrows, 1 large, seve- 
ral small, empty. 
Teredo diegensis 
Bartsch, 1, young, V' 
long. 

None. 

Sphairouia terebrans, 
very numerous, bur- 
rows to deep. 

Polychcuta, 1. 

Teak. Edge of pile, 
Vypeen reclamation. 

2 yrs. 

None. 

Martesia, adults, lieavy 
infection. 

SpJucroma terebrans, se- 
veral. 

Teak. Channel buoy, 

3 mis. out. 6 months. 

- 

Martesia striata, seve- 
ral young and adults. 

None. 

Marudu. Plank from 
vallam. 6 months. 

Pew empty burrows 6"- 
10" long. 

Martesia striata L., 
heavy infection,adults. 

Polycha3hio, 2 large 
adults. 

Cbcoanut wood pile, 
Standard Oil Co. Jetty, 
2J mis. N. E. of har- 
bour. 5 yrs. 

None. 

Martesia striata, many 
adults. 

None. 

Eriodendron log. Boat 
basin, Tatapuram, 2 
mis. NT. E. of harbour. 
4 months. 

1 

Martesia striata, heavy 
infection with half- 
grovm animals. 



There is also a Crustacean Isopod borer 
which causes a great deal of damage, parti- 
cularly to docks and i^iers in Cochin, and 
which belongs to the widely distributed 
genus Sphseroma.'^ Sphseroma is common 
in the tropics and in the southern hemisphere 
and is a relative of the smaller Limnoria or 
'‘Gribble'’ of northern waters. Specimens 
from Cochin have been identified as 
terebrans Bate, and as S. annandalei 
Stebbing.® These Crustaceans do not usually 
attack floating timber. Unlike Limnoria, 
Sphseroma can thrive in almost fresh w^ater.'*^’"^ 
They are very destructive and often form 
colonies where the burrows are twelve to 
sixteen to the square inch. The burrows 
are visible from the surface, and are from 
I" to 1" in depth and up to 1/5'' in 
diameter with straight sides. Adults swim 
about and can leave their burrows at any 
time and attach themselves to a fresh 
piece of wood. They begin to bore in any 


® Stebbing, T. R. R., J^ec. Ind. Mus,, 1911, 6, 
Pt. 4, 81-18i 

7 Miller, R. C., Ecology, 1926, 7, No. 3, 247-254. 


cranny or flaw, and were often found in 
empty barnacle shells. At mating time a 
male shares a burrow with a larger female. 
Females Avere seen in August with brood 
Xiouches full of young, and they probably 
breed throughout the year. 

Traps for Marine Borers. 

Traps Avere constructed as directed by 
Atwood and Johnson.^ Each consisted of 
seven blocks of Av^ood, 10 x -1 X 2J inches, 
attached to an upright post. These Avere 
immersed at three stations : — (1) Traps I and 
II off the north-east shore of Willingdoii 
Island Eeclamation in the centre of the 
harbour ; (2) Traps III and IV off British 
Cochin near the harbour entrance where 
the AA-ater was saltiest ; (3) Traps V and VI 
at the mouth of the Government Canal, 
two miles north-east of the harbour entrance 
at the Burmali Shell Company’s jetty. 
At stations 1 and 2 two traps were set, one 
of hard Marudu wood and one of softer 
Venteak. At station 3, both traps Avere 
of Marudu, one untreated, the blocks of the 
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seconri had been soaked in an oil preservative. 
Grrowtii was found to be so slow that it was 
unprofitable to examine the blocks more 
often than once in two months. The data 
from these examinations are shown in Table 
II, for Traps I to IV. After seven months, 
three remaining blocks from each trap were 
shipped to Madras, where I examined them. 
They had been en route for five days, yet 
all organisms were still alive. 

On all traps, blocks number 4 were about 
half way between high and low tides, ordi- 
nary spring tides : blocks 1-5 were always 
exposed at low tide, and blocks 6 and 7 
only at spring tides ; blocks number 1 were 
barely covered at high tides. 

An indication of the quantity and quality 
of the surface growth on the blocks is given 
in Table II, column 2. It has been observed 
that this growth accumulates far more 
rapidly in traps laid down off Madras 
in the Bay of Bengal than in Cochin Harbour. 
Professor E. Gopala Aiyar agrees that the 
low salinity in Cochin is probably responsible 
for the slow growth there. 

Efficiency of Oils in Preserving 
Marine Structures. 

Fish oil and bitumen are used locally in 
Cochin to protect wooden craft against 
marine borers. Two traps of Marudu wood 
blocks were set in the water at the Burmah 
Shell Jetty on June 1, 1935 ; one was of 
untreated wood, the blocks of the other 
had been soaked in a mixture of one part 
fish oil and one part bitumen. The water 
at this station is almost fresh after the 
monsoon, and is turbid with silt and sewage. 
After two months, on August 1, blocks 
number 4 were removed. There was a 
sparse surface growth of barnacles and alga3 
[Climtomorplia linum FI. Han. ; Caloglossa 
leprieuTU (Mont.) J. Ag. : Microcoleus 
cihonoplastes Thiiret.*) but no borers were 
seen. After three months, in September, 
blocks number 5 were examined. The 
surfaces were covered in fine silt and there 
was scarcely any organic growth. Ko borers 
were found in the untreated block. The 
treated block contained several small burrows 
of Martesia striata 1/16 inch in diameter, on 
all surfaces, a few of which were dead. A 
few Sphceroma terebrans had also started 
to burrow in flaws and cracks in the wood. 


* I am obliged to Prof. M. O. Parthasarathy Iyengar 
for these identifications, 


In October, after four months immersion, 
blocks number 6 were examined. The 
untreated block contained several scattered 
young Martesia burrows on all surfaces. 
The treated block also contained Martesia, 
but fewer than the untreated block. A few 
Sphseroma had burrows to I" deex) in tlic 
treated wood. While dissecting the blocks 
it was obvious that the oil treatment had 
softened the wood, tlius facilitating xienetra- 
tion. 

Periomcity and Growth of Marine 
Borers. 

1. S'pbceroma terebrans and S. annnndalei 

were always active. They attacked blocks 
from 8" below to above low water 

ordinary spring tides. 

2. Martesia striata larvae were present 
from Axiril to October. Thej’' attacked 
blocks from 6" to 2' above low water 
ordinary spring tides. They attacked 
softer wood more readily than harder, but 
not until the blocks had been immersed over 
two months. 

3. Teredo spp. larvfc. were present from 
May to September. They attacked blocks 
1" below and 9" above low water 
ordinary spring tides. They also attack 
softer wood first and grow twice as fast in 
Venteak as in Marudu. Ho infections 
were found until wood had been immersed 
for more than two months. Growth was 
very slow, burrows were only four inches 
long in Venteak after five montlis immersion. 
Millei^ reports a similar growth rate for 
Bankia in California, but much faster rate 
of growth has been reported by others for 
the coasts of North America and elsewhere. 
Again the low salinity after the monsoon is 
no doubt responsible. A variety of pcjllets 
of Teredo were found, and these have been 
tentatively identified according to the key 
of Hill and Kofoid^^ and Miller's figures^^ as 
belonging to four species ; T. diegens is 
Bartsch, T. furcUlatus Miller, T. navalis L. 


® Miller, R. C'., of JFas/i. Pull.. in 

Occaiiogra-phy ^ 1935, 2, No. I, pp. 1-18. 

^ White, F. D., C'litrib. to Canadian, Picl. and 
Fisheries, IV. S.. 1929, 4, 1-25. 

Miller, R. C., Univ. of Calif. Publ. in Zoo., 1924, 
26, No 7, 145-158. 

Hill, C. L. and Kofoid, C. A., Final Report of 
Sa7i Francisco Bay Marine Piling Cttee., Univ. Calif. 
Press, 1927 (Key to Teredinida by Bartsch) , 
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Table II. 

Growth found 'periodically hi wood blocks of tra-ps set in Cochin Harbour. 

Trap I. Venteak, at Executive Engineer’s Jetty, North-East end op Willingdon Island. 

Immersed 24th April 1935. 


Block examined, date and 
time immersed. 

vSurface growth. 

Borers present. 

'•^4, 22nd May. 1 montli 
(renewed) 

Barnacles — sparse. Green alga, 
Chc&tomorpJia. Crustacean 
larvae. 

None found. 

*4, 20tli July. 2 months 
(renewed). 

Alga — Rhizoctonia, sparse. Thick 
growth of small barnacles, and 
Diatoms. Chmstacea and Poly- 
chaetae. 


*5, 20th July. 3 months. 

Barnacles less than *4. Alga} : 
Rhizoctonia and CUdoglossa. 
Larvae. 

Martesia on top, scattered lioles 
to Y diameter, some dead. 
Larvae of boring molluscs. 
SpJmroma^ few in empty tar- 
nacle cases, no burrows. 

*4, 6th September. 7 weeks. 

Barnacles over 50% of surface. 
Mat of green algae, diatoms, 
sponges. Protista, Molluscan 
larvae, nemas and crustacean 
larvae. 

Sphce-roma — 1 colony in crack in 
wood, also PolychfEte woi’m. 

*3, 6th September. 4i months. 

Barnacles, heavy incrustation. 
Green algae and small sponges, 
diatoms, etc. as *4. 

Sphceroma, few lialf-grown ani- 
mals in burrows on the ba.se of 
block. 

*0, 24th September. 5 months. 

Barnacles scattered all over to 
V diameter, some empty. 
Green algae, sparse, Chceto- 
morpha ; some blue green 
Microcoleus. Protista, sponges. 
Crustacean larvae and young. 

Sphceroma, numerous scattered 
burrows to 1" deep, in face ends 
and top of block. Mariesw. 

1 few in face, l-l " high. Teredo. 
i numerous buri*ows in top and 
front in i" saturated ^ wood. 

I Pallets variable. T. dmjensls 
j and 7\ navalis. Burrows 2-4" 

1 long. 

*1, 2 and 7, 30th November. 

7 months. 

Barnacles over all surfaces, some 
MiteUus. and Alga — Chcvio- 
morpha. 

1 Splicvroma. few small burrows in 
j each block. 


Trap II. Marudl" wood. With Trap T. Immersed 24th April 1935. 


*4, 22nd May. 1 month 
(renewed). 

As Trap I. 

None found. 

Larva of boring Mollusc. 

*4, 20th July. 2 months 
(renewed). 

20th July. 3 months. 


1 None found. 

Sphceroma, few in empty barna- 
cles. Mariesla, few holes to 
diameter, all dead, orifices 
1'16'L Less infection than in 
Venteak. 

*4, 6th September. 7 weeks. 


None found. 

*3, 6th September. 44 months. 


, , 

*6, 24th September. 5 months. 


Sphceroma, Martesia and Teredo. 
all less than in Trap I. Terdos 
i—1" long, several dead. Lew 
Martesia high, mostly dead. 

*1, 2 and 7, 30th November. 

7 months. 

i 

1 

Sphceroma, few burrows inBl. 2, 
no borers in *1 and 7. 
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Trap III. Ventbak, at Port Trust Jetty, near Harbour Entrance, Cochin. 

Immersed 26th April 1935. 


Block examined, date, and 
time immersed. 

Surface growth. 

Borers present. 

*4, 22nd May, 1 montli 
(renewed). 

Barnacles, small, covering whole 
surface. Also many colonial 
hydroids, diatoms, nemas, pro- 
tista, crustacean larvfe. 

Spheeroma — 2 small ones in 
empty barnacle case. 

27th July. 2 months 
(renewed). 

Barnacles covering whole sur- 
face ; green algin Ch ectomorph a. 
diatoms and crustacean larvae. 

None found. 

'*^5, 27th July. 3 months. 

Thick surface coating of barna- 
cles, MHellus, sponges, larval 
cases, few green algae, with 
Crustacea and Planaria. 

Teredo, several small burrows 
l-Y long in base. T. furcilla- 
MiUer. T. iiavalis I . and T. 
samcensls MiUer. 

"^'4, 6th September. 6 weeks. 

Covered in silt, very little grovdh. 
Pew barnacles and green algae, 
Chcciomorpha. 

Spheeroma, 3 small, in crack in 
block. 

*3, 6th September. months. 

Heavy growth of Barnacles and 
Mltellus ; green and red algae 
and silt. Crustacea and worms. 

Spheeroma, 6 small, starting to 
bu r row underneath . 3/ artes i a , 

3 tiny specimens, burrows 1/16''' 
long. 1 dead. 

*6, 25th September. 5 months. 

Heavy, thick encrustation as *3, 
6th September. 

Spheeroma, few small in burrows. 

*^'1, 2 and 7, 30th November. 

7 months. 

Barnacles over whole surface. i 
Some algae, Chectornorpha and 
Caloglossa. 

Spheeroma, few burrows in 1,5" 
deep in each block. 


Trap IV. Marudu Wood. With Trap HI. Immersed 26th April 1935. 


*4, 22nd May. 1 month 
(renewed). 

xVs Trap III. 

None found. 

*4, 27th July. 2 months, 
(renewed). 

*5, 27th July. 3 months. 

5 ^ 

Teredo — fe\v short burrows at 
ends l-i" long. T. navalis L. 
Spheeroma, 1, in short burrow. 

^4, 6th September. 6 weeks. 

?} 

None found. 

*3, 6th September. 44 months. 

j 

? ^ 

Sphee-roma, 5, in short burrows. 

*6, 25tli September. 5 months. 


None found. 

and 7. 30th November. 

7 months. 


Spheeroma, few burrows in Bl. 7, 
none in *1 and 2. 


and T. samoeusis Miller. Professor R. 0. 
Miller and other specialists have informed 
me that the taxonomy of this genus is still 
in a state of flux. 

(4) BanUa setacea was not found in the 
traps. White^ found specimens long 
with typical pallets in wood after less than 
two months immersion in Departure Bay, 
British Columbia. He reports that in less 
than three months blocks of Douglas fir 
were so riddled with shipworms, that they 
could be broken by hand. 


Protection of Marine Structures and 
Wooden Craft. 

Contrary to local opinion the activity of 
moUuscan borers in Cochin harbour and 
vicinity is less than elsewhere. Wooden 
craft could certainly be protected indefinitely 
if they wTre taken into dry dock every two 
to three months, when the borers are tiny 
and close to the surface, and the keels 
scrubbed wdth a cheap poisonous wash, 
such as copper sulphate, mercuric bichloride, 
hot brine or lye solutions. 
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Fish oil and bitumen do not act as deter- 
r<nts. They soften hard wood and seem 
to be attractive to Martesia. 

Silt, sewage and a lieavy incrustation with 
barnacles all tend to prevent the entrance 
of molluscaii borers. 

^'phwroma are always numerous and there 
seems to be not a way of protecting wnoden 
piling except b}’’ sheathing them in copper 
or concrete. 

Summary. 

Wood block traps were immersed at three 
stations in and near Cochin Harbour. 
They showed that the waters contain active 
larvae of Martesia and Teredo from April to 
October. Owing to the low salinity growth 
of Teredo is very slow. 


There are strains of Martesia and Balaniis 
which can grow in almost fresh water. 

According to pallet morphology four 
species of Teredo w^ere found. Their attacks 
are limited to the region near the harbour 
mouth where the water is salt, and at levels 
at and near low^ water line. 

Bankia setacea adults 19"' and 21'" 
long were found in wooden piles in the 
harbour, but no young appeared in the 
traps. 

Sphoeronia are always abundant and very 
destructive to piling. 

Eecords of growdli found in the traps for 
bi-monthly periods between April and 
November 1935 are given, also suggestions 
for the protection of wnoden craft. 


Centenaries in April 1936. 


Grover (John William), 1836-1892. 

JOHN WILLIAM GROVEE, born on 
^ 20th April 1836, w^as an engineer with 
wide practice in several countries. He had 
his education first at Marlborough College 
and later in Germany. He was apprenticed 
under Sir Charles Fox and Sir John Fowder. 
His held of interest shifted from time to 
time. In the earlier years, he w^as engaged 
in Museum architecture and was associated 
wdth the building of the north and south 
courts of the South Kensington Museum 
and the erection of the conservatory of the 
Eoyal Horticultural Society. He also took 
a prominent ]3art in the erection of buildings 
for the Exhibition of 1862. He w^as also 
associated with the erection of the Eoyal 
Albert Hall. 

As A Eaiiavay Engineer. 

In his 26tli year, he set up independent 
l^ractice as a Railway Engineer. His first 
work w'-as the construction of 27 miles of the 
Manchester and Milford Railway. He sur- 
veyed various raihvays in Europe and pre- 
pared designs for the works of the Mexican 
Eailw^ay. Tlie Kingiand iron bridge, of 200 
feet span over the Severn built by him, is 
said to present some novel features of 
construction. In 1873, he constructed the 
Mountain Railway of Yeneznela. While at 
Venezuela he made a hydrographical survey 
of the coast of that country and thus pre- 
pared the w^ay for the construction of the 
harbour of La Guaira. 


As A Water- Works Engineer. 

From his 37th year, he turned his atten- 
tion to water-supply. He designed and 
constructed the water wnrks of several towns 
in the Chalk districts. He was an authority 
on the water-supply of London. He was 
also employed in the survey of water-supply 
in Austria, Denmark, Egypt, Italy and 
Switzerland. 

He was elected a member of the Institute 
of Civil Engineers in 1867 and was also a 
Fellow of the Society of Antiquaries and a 
Vice-President of the British Archaeological 
Association. 

Mr, Grover died at his residence in 
Clapham Common, on 23rd August, 1892. 

His Patents and PxIpers. 

Of the patents taken out by Grover, the 
most widely known is the one for the 
‘'spring washer’’, used to prevent the 
slacking of permanent way fish bolts. 
These washers are being used in all parts 
of the world. 

His chief x)apers are the following : — 

1. ‘'Estimates and Diagrams of Railway 
Bridges,” 1866. 2nd erlition in 1870. 
2. ‘'The Facilities of 'flexible’ Rolling- 
Stoek for economically constructing . . . 
Railways or Tramways,’' 1870. 3. ‘'De- 

scription of a Wrought-iron Pier,” 1871. 
4. ‘'Iron and Timber Railway Super- 
structures,” 1874. 5. ‘‘Suez Canals from 



April 1936] 


CURRENT SCIENCE 


733 


the most ancient times to the present/' 

1877. Section of a well at Hampstead/’ 

1878. 7. ‘'Ancient Eeclamations in the 

English Eenlands/’ 1878. 8. Chalk water- 

springs in the London Easin/’ 1887. 9. 

‘‘Proposed Eichmond Footbridge/' 1890. 
10. ‘‘An explanation of the London Water 
Question,” 1892. 

S. E, Eaxganathan. 

Tschermak (J. L. Gustav), 1836-1927. 

T his veteran mineralogist of Czecho- 
slovakia was born on 19th April 183(>. 
His father was a tax collector. As a scliool 
boy, he was marked by his independence and 
enterprise and he was the founder of a 
natural history society. In 1856, he went 
to the University of Vienna and later to 
Tubingen, where he graduated in 1800. He 
was the Director of the Hofmineralien 
Kabinet in Vienna from 1868 to 1877. 
From 1868 to 1906 he was Professor of 
Mineralogy and Petrography in the Uni- 
versity of Vienna. Professor E. S. Dana 
of America was one of his distinguished 
students in 1873-74. 

His Writings. 

Tschermak was a prolific writer. He has 
to his credit no less than 153 papers, of 
which only 5 were joint papers. His first 
paper appeared as early as 1858, in his 
22nd year, in Wim. Geol. VerJiandl. It was 
entitled T racliytgebirge bei Banow. His last 
paper was Der Ghemisehe Bestmid mid das 
Verhaltcn der ZeolitJie. It appeared in 1918, 
in his 82nd year, in the Sitzb. Alcad. Wiss,. 
Wien. His Grandriss der 3Iineralogle came 
out in 1863, while the first edition of his 
well known Lehrbuch der Ilineralogie 
appeared in parts during 1881-1884. This 
book reached its ninth edition in 1923. 

His Chief Contributions. 

While his earlier papers were of a petro- 
graphical nature, he will be remembered 
longest for his classic memoirs on the 
chemical constitution of various groups of 
silicate minerals. These include Felspars 
(1865), Ampliibolers (1871), Micas (1877), 
Zoisite-epidotes (1880), Scapolites (1884), 
Chlorites (1890), Y ermicnlites (1891), Tonr- 
maline (1899), and Zeolites (1918). 


Founds a Periodical. 

He is also well known through the im- 
portant periodical he founded which, as 
Meneralogischc Mitteiliingen, was first issued 
from 1872 to 1877, in quarto form as a supple- 
ment to the Jahrbuch der K. K. geoUschen 
Reichsenstalt, Wien. It took an octavo 
form in 1878 and continued to appear in 
that form till 1889, under the title Miner alo- 
gisehe und. PetrograpMsche AliUellungen. In 
1889, the editorship went over to F. Beeke, 
who changed its title to TscJiermaJc's Mineralo- 
gisehe mid PetrograpMsche Mitteilmigen. Yet 
another change came over this periodical 
in 1930 when it was taken over by the 
Akademische Verlaggesellschaft in Leipzig 
and was made Abteilung B of the Zeitselirift 
fur KristallogrwpMe Mineralogie mid Petro- 
graphie. 

Honours. 

He was elected Foreign Correspondent 
of the Geological Society of London in 
1875. He was made a Foreign Member in 
1886. He was elected an Honorary Member 
of the Mineralogical Society of London in 

1879. In 1875, he was made a Full Member 
of the Kais. Akademie der Wissenschaften 
in Wien. He was Eector of the University 
of Wien in 1893. He was one of the founders 
and the first President of the Wiener Mine- 
ralogische G-esellschaft (1901). He was also 
Honorary Member of the Academies at 
Berlin, Gottingen, Munich, Paris, Eome, 
Leningrad and Sweden. He wms raised to 
peerage in 1906 with the hereditary title 
Edler von Seysenigg. In 1873, F. von 
Kobell perpetuated his name by naming a 
mineral as ' tschermakite. ’ 

PERSONxVLITY. 

Professor Dana describes him as a charm- 
ing courtly gentleman. 'He was most kind 
and helpful to the younger aspirants. His 
popularity among all those that came into 
personal contact with him is demonstrated 
by an extraordinary gesture of regard which 
he experienced since 1920. The War left 
him in straitened circumstances. But his 
life was made comfortable by substantial 
monthly remittances from the American 
mineralogists who were his admirers. Al- 
though he lived to 91 years, he retained his 
clearness of mind almost to the day of his 
death — ^May 4, 1927. 

S. E. Eanganathan. 
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Oxygen in Solar Prominences. 

In Kodai'kaml Observatory Bulleiin Ko. 107 
tlie existence of oxygen in the solar chromo- 
sphere -vvas demonstrated by spectrograms 
taken in full sunlight. The dismantling of 
the spectrograph for use at the solar eclipse 
of June 19th, 1930 makes it opportune to 
report progress on the results of obserYa- 
tions of the oxygen lines in solar promi- 
nences. The lines used were the infra-red 
triplet at A 7770. 

When a solar prominence is on the slit 
of the spectrograph, the oxygen triplet is 
found to be present, although always very 
faint. The conditions for photographing 
the oxygen triplet in a prominence are more 
easily attained than those for photographing 
it in the cliromosi)here since there is less 
difficulty with the tremor of the sun’s 
limb, but the demonstration of the oxygen 
triplet reversals in a prominence is less 
frequently successful on aeeount of the 
faintness of these lines in jirominences 
compared with the sky spectrum. It is 
necessary to have a bright prominence and 
a . blue sky to show the oxygen triplet 
brightly reversed against the sky vSpeetnim. 

The best results so far were obtained in 
a narrow prominence on the lltli December, 


1935. The lines of tlie oxygen triplet were 
found in this prominence at a height of 
about 20" above the chromospliere, or 
9,000 miles. There was no possibility of 
these lines being due to [chromospheric 
liglit, as the reversals were short in length 
corresponding to the short lengtli of the 
prominence on the slit. 

The photometry of these faint lines in 
full sunlight will always be a matter of 
difficulty on account of the presence of the 
sky spectrum and it seems best to wait 
until eclipse photographs are available for 
oxygen lines. 

Kodaikanal Observatory, A. L. I^arayan. 

March 20, 1930. T. Royds. 


Absorption Spectra of Halides and 
Oxyhalides of S, Se, and Te. 

In continuation of earlier work on the 
chlorides and oxychlorides of sulphur,^ we 
have measured the absorption spectra of 
a number of halides and oxyhalides of S, Se, 
and Te in the vapour state. The observed 
maxima of selective absorption together with 
their long wave limits are listed in Table I and 
we have added also the bond energies (in 
K. cal/mol) corresponding to the correlated 



I Absorption I II Absorption I III Absorption I IV Absorption 
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processes of photo-dissociation. 1)^ denotes 
values calculated from thermo-chemical data, 
e.g.^ (Te-Cl) is one quarter of the heat 
of formation of TeCl^ from the gaseous 
atoms (not from the elements), D denotes 
a value taken directly from the band spectra 
of the diatomic molecules. Wherever a 
dissociation involves excited products, this 
is marked by an asterisk against the atom 
undergoing excitation. Some of the thermo- 
chemical data, particularly the latent heats 
of the compounds, are uncertain, and, as 
discussed elsewhere, it is difficult to deter- 
mine that value of the long wave limit, 
which belongs to the molecule in its lowest 
state of vibration. Considering this, the 
agreement is very satisfactory. 

Similar to the spectrum of S Clg, the di— 
and tetrahalides possess different regions of 
selective absorption in which at first one and 
then a second halogen atom is split off. 
From those molecules containing a double 
bond, e.g., the mono and oxyhalides, 
always two halogen atoms are split off 
simultaneously. The breaking up of the 
double bond is observed where its energy 
value comes in the region under observation 
and the same holds for the dissociation of 
excited atoms, which can be observed for 
instance in the second and fourth region of 
selective absorption of the di == and tetra 
bromides, the electronic separation of the 
chlorine atom (881 cm."^), being too small to 
be resolved in the spectrum. 

These results confirm entirely the con- 
clusions, drawn from the corresponding photo 
dissociations of the chlorides and oxy- 
chlorides of sulphur and of other molecules. 
Furthermore, since the process of photo- 
dissociation determines the energy value of 
an individual bond directly, and not as part 
of a grand total as in thermo -chemical experi- 
ment, it can be seen that the bond energies 
are approximately additive in the same 
molecule and remain approximately constant 
in all the di = and tetravalent molecules. 
This result can hardly be understood other- 
wise than in a pair bond theory of valency, 
in which each linkage is produced by a pair of 
electrons, one from each atom, and localised 
between them. 

A detailed report will be published else- 
where. 

S. L. Hussain. 

Department of Physics, E. Samuel. 

Mushm University, 

Aligarh, 

A'jjril 5, 1936. 
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^ R. K. Asundi and R. Samuel, Proc. Phys. Sec. 
(London), 48, 28, 1936 ; Mohd. Jan Khan and R. Samuel, 
Ibid., in Press. 


Note on the Raman Spectra of Metallic 
Formates and the Constitution of Formic Acid. 

In a recent papeU I have shown that the 
formates of sodium, calcium, cadmium and 
lead yield Eaman lines both in the state of 
solid and aqueous solutions, the average 
frequencies of which are 2834, 2732, 1717, 
1534, 1347 and 851 cm.'^ Besides, in the 
solids tiYo other frequencies are also present 
at 2976 and 1397. The frequency shifts in 
the sodium formate solution have since been 
confirmed by Edsall.^ Of these frequencies 
2834 was assigned by me to the valence 
oscillation and 1347 to the deformation 
oscillation of the HCO group in the formate 
ion. The origin of the line at 1534 which is 
of medium intensity in the lead formate 
crystals was then considered to be uncertain. 

In view of the doubt expressed hy 
Halasyam^ regarding the assignment of 2834 
and 1347, I may indicate Uie following 
points in support of my conclusion as to 
the existence of the aldehyde group in the 
formic acid. 

1. In general, the Eaman frequencies 
between 2600-3400 in the organic substances 
have their origin in the valence oscillations 
of the X— FI bindings. 3 In the case of the 
formate ion (HCO 2 "), only two forms of X-H 
are possible, namely, CH (aldehyde group) 
or OH (Eay-Sarkar^). The OH frequency 
is always higher than 3300 and hence the 
only possible bond to which 2834 could he 
ascribed is the CH. 

2. The absence of any line at about 
3300 even in the fairly intense spectrum of 
lead formate crystals indicates the non- 
existence of any OH group in the ion. 

3. In the crystals of lead and calcium 
formates a weak line was present at 2973 
which coincides with the CH frequency in 
the formic acid. 

4. In their detailed study of 16 aliphatic 
aldehydes E.CO.H (with E=H to E=C 9 Hi 9 ) 
Kohlrausch and KoppF observe “o=1379 
in H.CO.OE and co = 1390 in H.CO.E sind 
vermutlich die CH Deformationsfrequenzen 
des endstandigen Wasserstoff atoms ; an dex 
Stelle 1390 weisen dementsprecbend auch 
Formamid (H.CO.XH^) und Ameisensaure 
(H.CO.OH) kraftige Linen auf.” The cor- 
responding line in all the formates appears 



April 1936] CURRMT SCIENCE 


737 


at about 1347 and is the most prominent 
line in their spectra. It is interesting to 
note that the ratio of this frequency of 
the formates to the line 2834 representing 
the valence oscillation is practically the 
same as the ratio between the corresponding 
lines in the formic acid or other aldehydes. 


The large shift from. 2963 in the formic 
acid to 2834 in the aqueous solutions of the 
formates is evidently to be attributed to 
the influence of the field of the neighbouring 
ions on the CH group, tending to diminish 
the binding force beUoeen the carbon and 
the hydrogen atoms. This does not mean 
complete rupture of the CH bond as is 
apparently supposed by Halasyam (loc. eit.). 
The CH frequency is known to be very 
sensitive to the influence of the surround- 
ings.'^ It has as low a value as 2867 in 
chloral (H.CO.CCI 3 ) or 2882 in formamid 
(HCO.NH 2 ) which are not far from 2834 
observed by me in the formate ion. A 
comparison of similar influences on the CH 
frequency in acetates, propionates, etc., 
with those of formates is not justifiable ; 
because in the former there are other CH 2 
groups present whose vibrations are not 
affected in the same manner as those of the 
CH attached directly to the ion as in 



and which give rise to the line 


in the unshifted position. It may, however, 
be pointed out that even in the case of the 
acetates a similar lowering of the frequency 
could be inferred from the results of Edsall 
[loc. cit.) who has reported a weak line at 
2851 in sodium acetate while there is no 
line below 2936 in the 33% aqueous solution 
of acetic acid. 


These facts point definitely to the con- 
clusion that the Eaman spectra data of 
.formates indicate the presence of the al~ 
dehyde group in the formic acid and do not 
support the aliernaiwe constitution proposed 
by Ray 7 


If we neglect for a moment, H in the ion 

I^H.C ^q] ^''^34 as well as the 

two other lines 1717 and 857 in the formates 
could be explained as due to the vibrations 


of the configuration 


C considered as a 
For 


non-linear molecule of the XYZ type, 
such a molecule three distinct modes of 
vibration are possible and the line 1534 
which is more intense than the other two 


may correspond to the vibration with the 
maximum possible symmetry. 

C. S. Venkateswaran. 
Physics Department, 

Indian Institute of Science, 

April 4, 1936. 

^ Venkate.swaran, C. S., //id. Acad. Sci.^ (A 

1935.2, 615. 

“ Edsall, J. T., Jour. Chem. Phy., 1936, 4, 1. 

3 Halasyam. R. M., Cn/‘/-. Sci., 1936, 6, 651. 

Kohlrauscb, Dey Sniekal-Paman Effect, 1931, 151. 

3 Ray, P. C., Natii)-c, 1934, 133, 646. 

^ Kohlrausch and Koppl, Z.f. P/iys. Chem., 1934, 24, 
370. 

Kohlrausch, Der S/nekal-Rama/t Effect, 1931, 160. 


A New Groundnut Arachis hypogcea, Linn. 
Vav. Giganiea Psitel ttNarayansL (V ar. Nova). 

Derivavit ab A. H. 32 x A. H. 17 ; gene- 
ratio vera. 

Typicus : ad Agricultural Research Sta- 
tion, Tindivanam. 

Properitas ex Arachis hypogcea^ exceptio : 

(i) Rami 5' longi, et humiles. 

(ii) Flores in spicum, bracteatse, laxum ; 

axis ex inflorescentia 4"-8", elonga- 
tus. 

Two types of habit are commonly recognised 
in groundnut, viz.^ the bunch and the 
spreading. The habit of growth of the 
bunch type is characterised by the primar^^ 
branches rising obliquely from the base of 
the main axis, while in the spreading the 
primaries are procumbent. 

From the ]irogenies of a cross between a 
bunch variety, viz.^ A. H. 32 Gudiyattam 
bunch and a spreading variety A. H. 17 
Madagascar a strikingly new, liitherto un- 
described variety (Fig. 1) has been isolated *, 
and this has been breeding true. 

The chief distinguishing feature of this 
variety is the extraordinary length of the 
primary and secondary branches which are 
robust and grow up to an average length of 
5 ' and radiate on all sides and are entirely 
prostrate or trailing throughout their length. 
The main axis which is erect at first, attains, 
unlike their parents, a height of about 2 ' 
and assumes a procumbent habit as the 
plant advances in age and produces nume- 
rous gynophores or pegs even from the 
nodes higher up the main axis. 

In none of the varieties or the species of 
groundnut such extraordinary long branches 
are met with. 

Another striking character which dis- 
tinguishes the plant from other varieties or 
progenies of other crosses is its inflorescence. 
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Entire plant 1/10 natural. 


In parents, as a matter of that, in any other 
groundnut variety or species including 
AracJiis Rosteiro and AracMs ncmihyquarm, 
Hoehne, the inflorescence is an axillary 
cluster of flowers on a congested axis (Fig. 3) 
rarely elongating on maturity to about V 
or so. This short axis is normally hidden 
inside the stipular sheath. But in this new 
variety the rachis (Fig. 2) is considerably 
elongated and grows out as the flowers open 
and attain a length of about to 8" with 
distinct nodes and corresponding bracts. 
The nodes may have gynophores or pegs 
which develop normal pods. 



Inflorescence cf the new variety (natural size). 

The base of the main axis is very thick 
and rather woody. Other morphological 
characters are similar to those of the ordi- 
nary groundnut plant, though the leaves, 
stem and flowers, etc., are proportionately 
bigger than those of the male and the female 
parents. 

According to Limiceits. the dense axillary 
and sessile spikes form the characteristic 
of the inflorescence of the genus AracMs ; but 
the spikes of the new variety are lax, elong- 
ated as mentioned above and are sufficiently 
distinguishing to form at least a new species. 
Since it crosses rather freely with the other 
varieties of AracMs Jiy'pogcea, it has been given 
the status of only a variety and not a species. 




Fig. 3. 

Inflorescence of A rachis hypogcca (natural size). 


Digera Arvcnsis. 

C. M. John. 

Oil Seeds Section, C. B. Seshadei. 
Agricultural Besearch Institute, 
Coimbatore, 

February 21 j 1936. 
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Chromosome Numbers in DoUcJios lablab 
(Linn.) and (Roxb.). 

The chromosome numbers in lablab have 
been recorded by Karpechenko (1924)^ as 
22 and by S. Ran (1929)- as 24 in the 
somatic cells. Kawakami (1930)^ reports 
11 as the haploid number. The present 
investigation was done to reconcile these 
varying records. 

Advantage was taken of the wide collec- 
tion of lablab^ both field and garden varie- 
ties to pick typical varying material for 
examination. Types of plant x^igmentation, 
seed colour, pod shape and consistency 
from both field and garden varieties were 
examined. To this material was added 
the examination of plants from crosses 
between garden and field varieties. Al- 
together material from nine sources were 
taken. Flower buds about 2 mm. long were 
fixed between 9 and 10 a.m. after removing 
the calyx. Root-tips from seeds sown in 
saw dust were collected every hour - from 
6 A.M. to 0 P.M. and those collected between 
6 A.M. and 7 a.m. gave the best plates for 
counting. 

The metai^hase plates in x3ollen mother 
cells showed 12 bivalents. The plates from 
root-tips gave 24- chromosomes. In the F^ 
material no irregularity in chromosome 
separation was noticed. It will thus be 
seen that the chromosome numbers in 
DolieJios lablab (Linn.) and (Roxb.) are 
2'^i~24. 

Hemec (1910)^ records the 2n cliromosome 
number in I). Tnultiflorus as 24. N. S. Ran 
(1929)“ finds 12 as the haploid number for 
I), bifloms (Linn.). The numbers observed 
for D. lablab are thus the same as those 
recorded for the two others, DolicJws biflorus 
(Linn.) and Bolichos Tnultiflonis. 

G. 17. Rangaswami Ayyangar. 

N. KllISHNASWAMY. 

Millets Breeding Station, 

Coimbatore, 

March 5, 1936. 


1 Bull. Appl. Bot. Plant Breeding, 1924-25, 14 , 143. 
(Abstract in Bot. Ads., 1926, 15, entry 4919, 728.) 

2 Jour. Ind. Bot. Soc., 1929, 8, 201. 

2 Bot. Mag., Tokyo, 1930, 44 , 319-28 (from Gaiser, 
BiU. Genet.,'m3, 10 ). 

^ From Gaiser, Bidl. Genet., 1930, 6. 


Double Awned Spikelets in Rice. 

During the rice season of 1935-36 a single 
plant culture in the Fg generation of a cross 
between the Karjat wild rice and a Burmese 
type was noted with some of the plants 
showing double awned spikelets confined to 
the upper part of the x)anicle branch (see 
photograph). In such plants not all the 
spikelets were double awned. Tliere was 
variation in the number of double awned 



spikelets in different panicles of the same 
plant. 

The progeny consisted of 29 plants with 
some double awned spikelets and 10 plants 
with normal one-awned spikelets. No such 
condition was observed in the Fo. All the 
double awned spikelets were stewile. The 
material will be growm through further 
generations to see whether the condition is 
hereditary and fuller details will be reported 
in due course. 

B. S. Kadam. 

G. G. Patil. 

V. K. Patankar. 

Rice Breeding Station, 

Karjat, Kolaba, 

February 28, 1936. 


Chromosome Numbers in Cymbopogon 
Species. 

The Genus Cymbopogon (Graminese) is of 
considerable economic importance, in that 
it contains a number of species, which yield 
essential oils known in trade, as Lemon 
grass oil, Citronella oil, etc. But except 
the taxonomy of the various species, practi- 
cally very little is known about their cyto- 
logy. A study bearing on this subject has 
been undertaken by the author in the Oil 
Seeds Section of the Agricultural Research 
Institute, Coimbatore, with the South Indian 
material. Fischer (1934), in the Flora of 
the Presidency of Madras, Part X, mentions 
nine species occurring in South India. Five 
species have so far been wmrked out and 
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the chromosome numbers have been deter- 
mined,' as mentioned below. 


Name of plant. 

(2n) No. 

(n) No. 

1 

Cymbopogon polyneurm ' 


i 10 

,, CCBSiUS 

20 f 

1 10 +1 

, , jiexuosus 

40 

j 20 

,, coloratus 

40 

i A 

1 .. 

1 


The remaining species are being investi- 
gated. 

My thanks are due to Dr, J. S. Patel, the 
Oil Seeds Specialist, who has suggested this 
investigation and who has given me the 
necessary facilities for work and his valuable 
guidance. 

C. N. Baeu. 

Oil Seeds Section, 

Agricultural Eesearch 
Institute, Coimbatore, 

February 3, 1936. 


Internal Proliferation in Carica papaya Linn. 

Carica papaya is very variable under 
cultivation. The object of the present note 
is to describe a peculiar teratological pheno- 
menon in Carica known as ''internar’ 
proliferation. Several small fruits found 
within big fruits of Carica papaya were 
sent to the authors, after the parent fruits 
were either eaten or destroyed. Figs. 1 and 
2 show the small fruits varying in shape 
from oblong to napi-form. Fig. 3 shows a 
longitudinal and two transverse sections 
of the young fruit pictured in Fig. 1. 

These fruits, as we are informed, were 
borne at the base of the parent fruits. 
Sections show that there is only one loculus 
in each and the seeds are in the normal 
position, that is, parietal. The fruits 
pictured in Fig. 2 show no seeds in them, 
but the whole morphological structure goes 
to show that they are also carpellary bodies, 
although further work must be done to 
confirm this statement. 

So far as we are aware of, such a case has 
not been recorded in Carica papaya, although 
the abnormalities of the ' leaves are on 
record. Worsdell has mentioned under the 
heading of ''Adventitious Flowers,” a case 
of adventitious grapes which he has figured 
from Masters. This is a similar case, and 
it is preferred to call it "internal” prolifera- 
tion rather than class it under "adventitious 



Fig. 2. 

Figs. 1 & 2. Small abnormal fruits found in two 
big fruits of Carica -papaya Linn. 



Fig. 3. 

L, S, & T, S. through the fruit pictured in Fig. I. 
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flowers’". Eecently Bausor has described 
a "'Monstrous Fruit of Capsicum” which 
exhibits central or "'internar’ proliferation, 
exactly similar to our present case. In the 
case of Fig. 1, there can hardly be any doubt 
that it is a true pistil, but in the case of 
Fig. 2 the "fruits” are solid structures with 
no seeds in them. Hence it is doubted that 
they are not true pistils in the strict sense 
of the term. Perhaps they are solid carpels, 
as Bausor says. 

More detailed investigation is in progress, 
and it is hoped to throw more light on this 
problem shortly. 

M. Sayeeduddin. 

A. Bath. 

Botany Department, 

Osmania University, 

Hyderabad, 

April 5, 1936. 


A Note on the Antipodals of Bigera arvemis 
Forsk. 

Although the embryo-sac of JDigera arvensis 
has been studied recently by Naithani,^ 
Joshi and Eao^ and Puri and Singh, ^ the 
behaviour of the antipodals does not seem 
to have been rightly followed so far. Both 
FTaithani and Joshi and Eao have described 
the antipodals in Digera to degenerate 
early. A recent study of the embryo-sac 
undertaken in connection with the develop- 
ment of the embryo in this species shows 
that these observations are not true. It 
appears that generally the antipodals persist 
even after fertilisation. During the second- 
ary elongation of the embryo-sac, which 
starts with fertilisation, the chalazal end 
of the embryo-sac grows along one side of 
them and they are left behind on one side 
of the embryo-sac (Pig. 1), just as Kajale^ 


Digera arvensis. 

Fig. 1. — An embryo-sac just after fertilisation, showing the 
oospore primary endosperm nucleus and three anti- 
podals on one side. 

FIG. 2. — The same at a later stage showing a 2-celled 
proembryo, endosperm and degenerating antipodals 
in their original position. ant,^ antipodals. X 900. 
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in a previous communication from this 
department has found to be the condition in 
Alternanthera sessilis. Some examples from 
other families of the flowering plants in 
which a similar situation has been found are 
mentioned in Kaj ale’s paper. Eecently Mr. 
C. V. Eao of P, E. College, Cocanada, in a 
letter to me reports the same condition in a 
species of Iresine, another genus of the 
Amarantliacece, This behaviour of the anti- 
podals is therefore quite likely to be charac- 
teristic of the family. 

The antipodals in JDigera arvensis remain 
in this position on one side of the embryo-sac 
until the early stages of embryo-develop- 
ment, up to the 2-celled stage or so, though 
they begin to degenerate by this time. The 
embryo-sac by this time has reached a 
considerable length (Fig. 2). 

A. C. JOSHI. 

Department of Botany, 

Benares Hindu University, 

March 31, 1936. 

1 Bui/. Acad. Sci.. 1933. 3. 

2 Jour. Ind. Bot. Soc,., 1934, 13, 

3 P,oc. Lid. Acad. Sci., 1935, 1 B, 

4 Jlnd., 1935, 2. 

A Preliminary Note on the Embryology of 
JDuahanga somieratioides Ham. 

This note presents briefly the results of a 
detailed study of the embryology of Duahanga 
sonneratioides. This plant is a member of 
Sonneratiaceae, one of those families of 
Myrtiflorae that has received very scant 
attention from students of angiosperm- 
embryology. So far the only species investi- 
gated, as cited by SchnarU in his recent 
book, is 8o7ineratia apetala worked out by 
Karsten,^ and this work dates as far back 
as 1891, besides being of fragmentary nature. 
Another point of interest relating to this 
family is that the genera included in it are 
placed by some systematists in the Lythraceae 
and by others have been raised to the status 
of a separate family. Therefore it has been 
thought worthwhile to examine the embryo- 
logical features of one of these genera. 

The ovules are numerous and are borne 
on large axile placentae. They are anatro- 
pous, with a fairly thick nucellus and two- 
integumented. Both the integuments take 
part in the formation of the micropyle. 
The primary female archesporium very 
frequently extends to more than one cell, 
and more than one functionings archesporial 
cells are occasionally met with. A parietal 


cell is cut off, which by subsequent divisions 
forms 4-5 cells thick parietal tissue above 
the embryo-sac. The megaspore-mother cell 
undergoes the heterotypic and homotypic 
divisions forming the normal linear tetrad. 
The homotypic division in the chalazal 
dyad usually precedes that in the micropylar 
dyad. The chalazal megaspore is the func- 
tional one and develops in the normal 
manner into an 8-nucleate embryo-sac after 
3 successive nuclear divisions. The mature 
embryo-sac (Fig. 1) is 4-nucleate, just as in 
the Lythracese, 



Fig. 1. 

'Duahatiga sontiej'aiioides, Mature embryo-sac. X 1650. 

degeneration of the antipodals. The 
synergids are hooked and have a small 
vacuole in their micropylar apex in addition 
to the usual very prominent chalazal vacuole, 
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A single nucleus is situated between tlie two 
vacuoles. The egg has the usual form. 

The nucellus shows a chalazal strand of 
specially differentiated cells connecting the 
antipodal end of the embryo-sac and the 
vascular bundle of the ovule, just as in the 
Lythracese.-’^’^ 

The fertilisation is porogamous. The 
endosperm is nuclear in the early stages 
but becomes cellular in the later stages of 
seed development. The development of the 
embryo takes place according to the Capsella 
type and agrees in all essential points with 
that of the Lythracea^..'^’''’ 

On the whole, the embryology of Duahanga 
sonneratioides shows a close resemblance 
with the embryological features of the 
Lythracese, which have been described in 
detail recently by Prof. Joshi and the 
writer. 

1 desire to express my sincere thanks to 
Prof. A. 0. Joshi for helpful suggestions 
during the progress of the work. I am also 
indebted to Mr. I. Banerji of Calcutta 
University for a part of the material used 
in this investigation. 

J. Venkateswatilu. 

Department of P>otany, 

Benares Hindu University, 

March 19, 193(). 


^ Joshi, A. C., and Venkateswarhi, J., A7m. Bot., 1935, 
49, 196. 

- Joshi, A. C., and Venkateswarlu, J., Proc. Ind. Acad. 
ScL, 1935, 2, No. 5. 

^ Joshi, A. C., and Venkateswarlu, J., Proc. Ind. 
Acad. Sci., 1935, 2, No. 6. 

Joshi, A. C., and Venkateswarlu, J., Proc. Ind. Acad. 
ScL, 1936, 3, No. 4, 

Karsten, G., B/d/. Bot.. 1891, 22. 

Mauritzon, J., Mcdd. Goteborijis Botmiiska Trddgdrd , 
1934, 9. 

^ Schnarf, K., “der Angiospermen,” Berlin, 1932. 

^ Soueges, R., C. R. ac. Paris, 1925, 180. 

^ Tischler, G., Ber. d. Dentsch. Bot. Ges., 1917, 35. 


Embryo Development in Boevhaavia diffusa 
Linn. 

The development of the embryo in Boer- 
haavia diffusa has been described by Dr. 
MaheshwarP to correspond to the Capsella 
type. This is wrong and the mistake has 
probably arisen on account of the incom- 
plete observations of the various stages in 


development. It appears that 3 apical cells 
of the pro-embryo take part in the develop- 
ment of the embryo, excluding the root tip, 
and the embryo-development either corres- 
ponds to Chenopodiaceous or Caryophylla- 
ceous type. Full details shall be published 
by the writer shortly elsewhere. 

L. B. Kajale. 

Benares Hindu University, 

April 4, 1936. 


^ Maheshw'ari, P., Jour. Ind. Bot. Soc., 1929, 8, 
219-234. 


The Ram Sarcophagus. 

Whether the Sarcophagus from Sankha- 
varam described by me^ is ram-shaped, is 
questioned by Mr. Govinda Menon- on the 
grounds that the head does not show the 
ears, the KSarcophagus has six legs, and the 
curling excrescences from the sides of the 
head are wings rather than horns. The 
rams among the bronze antiquities from 
Adichanallur are modelled without ears but 
with large horns as in the Sankhavaram 
Sarcophagus. iVs regards the number of 
legs, all cists of this size have more than 
four legs, as the potter's handiwork requiring 
more legs to support the torso of the animal 
than nature's. If a head removable from 
the torso w^ere invested with a pair of 
‘'sturdy wings", the flighty head must have 
had a purpose we cannot trace. Were the 
whole object a bird, one would rather have 
expected that the wings would be attached 
to the torso, and not to the detachable 
head that could fly away leaving the torso 
and the bones behind. If the torso is 
bulkier in proportion to the head, it is 
because the torso, and not the head, was to 
be the receptacle for the bones. 

I should therefore decline to follow^ in 
the w^ake of Mr. Govinda Menon when he 
passes on to speak of composite animals 
and the primitive mind. 

Perhaps I may add that the Cochin 
Sarcophagus came to my notice shortly 
after my paper was prepared. 

M. D. Raghavan. 

Government Museum, 

Madras, 

March 12, 1936. 


1 Curr. Sci., 1935, 4 , No. 5. 

2 Cnrr. Sci., 1936, 4 , No. 8. 
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The Vertebral Column of the Anura. 

By Beni Gharan Mahendra, 

St. John's College.) Agra. 


T^HILE looking through the first volume 
of Current Science at random the 
other day, I came across a note by Mookerjeei 
and an article by Eamaswami,^ which have 
especially interested me. Both these authors 
appear to have started their investigations 
on the vertebral column of some frogs by 
a perusal of Mcholls’ note^ in Nature (1914) 
about the vertebrae of the genus Bufo^ and 
to have assumed that no further papers 
existed on this subject criticising the older, 
more prevalent view of such authors as 
Boiilenger (1897),'* Gadow (1901)® and others. 
As a matter of fact, however, Beddard® in 
1907 pointed out ‘'the procoelous excava- 
tion of the vertebral centra'’ in Megalojyhrys 
nasutU) contrary to what Boulenger had 
believed, and Boulenger’ himself in 1908 
confirmed Beddard’s finding and added, 
“but at the same time I find the vertebrse 
to be procoelous also in some specimens of 
M. montana, the type of the genus, and of 
31. longiyes^ of which species other speci- 
mens showed them to be opistho coclous. 
It is therefore clear that the character, 
however important it may appear at first, 
is worthless even as a specific character in 
these Batrachians.” In this connection, 
perhaps the most important work is a de- 
tailed article® by Nicholls in the Proceedings 
of the Llnnean Society of London (1915-1 ), 
and unfortunately both Mookerjee and 
Eamaswami have overlooked it. XichoUs 
examined “practically the entire collection 
of Anuran skeletons in the British Museum,” 
in all “over four hundred vertebral columns 
of some fifty genera of Anura” ; and it is 
almost certain that a reference to his paper 
might have saved Mookerjee all the labour 
of preparing his note, and Eamaswami 


^ Mookerjee, H. K., Cun\ ScL, 1932, 1, 165. 

- Ramaswanii, L. S., Oirr. Sd., 1933, 1 , 306. 

^ Nicholls, Geo, E., Nature^ 1914.94, 420. 

Bouletiger, G. A., “The Tailless Batrachia of 
Europe,” 1897, p. 38. 

^ Gadow. H.. “Amphibia and Reptiles,” Camb. A'at. 
Hist., 1901, 20 (reprinted in 1923). 

^ Beddard, Frank E., Pros. Zool.Soc.. London, 1907, 1 , 
328. 

Boulenger, G. A., Proc. Zool. Soc., London, 1908, 1 , 

407. 

® Nicholls, Geo. E., Proc. Linman Soc., London, 
1915-16, Session 12$, $0-92, 


some unnecessary duplication of work.^ 
A comparison of all the three articles shows 
that Mookerjee's observations on the eight 
vertebra of Phacopliorus maximus has been 
completely anticipated by hlicholls,^® who 
seems to feel the inadvisability of admitting 
this genus into the family Ranidce. He 
says : 

“A more puzzling exception is met with 
in the genus RhacojAiorus, and there can be, 
I think, in this case, no question of abnor- 
mality or individual variation. 

“The genus is one in which Boulenger has 
merged the genus Polyp edates, and it is 
represented, in the British Museum collection 
of skeletons, by nine specimens. Of these, 
four, belonging to the species R. mac'ulatm. 
R. cruciger, R. macrotis, and R. rohisiiis, 
were diplasiocoelous.^^ The remaining speci- 
mens, R. maximuS) R. madagascariensk, 
R. sehlegelii, and R. remwardtii, were uni- 
formly procoelotis.^^. . . . 

“ Such a condition is apparently inexplica- 
ble in view of the fact that the Rhacophori 
are generally accepted as true Eanidie. It 
is, how^ever, of peculiar interest in view of 
the fact that the Rhacophori have not 
always been regarded as Ranidce. Origi- 
nally they were jdaced with the Hylida 
(w^hich are of course procoelous), to which 
they bear a most remarkable resemblance 
which is, at the loresent .time, attributed 
merely to convergence. How close is this 
resemlolance may be judged from a fact 


^ I must admit, however, that Mookerjee and Ratna- 
.swami’s work has a confinnatory value, and that Rama- 
sw’ami has added materially to our knowledge in this 
respect. 

10 Nicholls, Geo. E., op. cit.. 1915-16, 89-90. 

11 The term “Diplasiocoelous” w'as suggested to 
Nicholls by Boulenger, and w’as proposed by Nicholls to 
designate “those vertebral columns^ hitherto described a.s 
procoelous, which have o ily the first seven vertebral 
centra hollow’ in front, the eighth hollow upon both faces 
and the ninth doubly convex.” The term is really good 
and should be employed more wddely than it has so far 
been done. 

The term procoelous" has been loosely used by 
most authors to designate even such a vertebral column 
as is found in Rana. Strictly speaking, it should be 
employed ouly to those cases w’here all the vertebrae have 
their centra concave anteriorly. This term has been used 
only in its correct sense in the present article, and it is 
hoped that other authors also will use it in its strict 
meaning so as to avoid needless confusion, 
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recently brought to light by Stejneger^^ 
(1907). This author has pointed out that 
the specimen originally figured by Schlegel 
and regarded as the type of Polypedates 
(Rhacopliorus) sclilegelii is actually a mere 
variety of Hyla arbor ea {H. arborcajaponica). 
This view, he remarks (1907, p. 77), lias 
been confirmed by an examination of the 
original specimen in the Leiden Museum. 
He figures this variety of Byla as possessing 
the tongue typical of the Hylida?! but as 
having a foot which, so Mr. Boulenger 
informs me, is absolutely characteristic of 
Rhacopliorus.'' 

One should like to point out, however, 
that even if the genus Rliacophorus is shifted 
from the family Eanid® to one of the families 
{viz., Bufonidm, Eylidm and Cysitgnathidw) 
forming the tribe Proccela of Nicholls, the 
difficulty is hardly solved, as this genus 
includes both procoelous and diplasiocoelous 
forms and a suitable explanation would 
then be required of the presence of the 
Kanid type of the vertebral column in some 
species of this genus. 

Eamaswami’s observations^'^ fully confirm 
Kicholls’ on the vertebrae of Rhaeophonis, 
and also add R. eques to the diplasiocoelous, 
and. B. dubius and R. mierotympanum, to 
the procoelous forms. This latter author 
also feels the position of Rliaeo^yliorus as 
problematic and says : ''Possibly an exami- 
nation of other species of this genus may 
reveal a similar divergence and if it be so, 
then we have clearly included in this genus 
RhaeojRiorus, two groups which, so far as 
the character of the 8th and 9th vertebra^ 
is concerned, will have to be dissociated. 
Whatever may be the nature of thes(^ 
vertebrsc- the transverse process of the 9th 
vertebra is typically Eanid in the forms 
examined by me, and this fact should not 
be lost sight of in the investigation of the 
other species of RJiacopJionis." 

Apparently in view of these studies, 
three questions arise bearing on the taxo- 
nomic status of the genus Rhacojyliorus, and 
we hope that later workers who have 
access to the necessary material, will throw 
some light on them. First, how far can 
we justifiably include within the same genus 
species so much differing from each other 
in the nature of their vertebral centra ; 
secondly, is it really advisable to include this 

Stejneger. L., Smithscnian Inst, Bull. U. S. Nat. 
Mus, 1907, No. 58, Washington. 

Ramaswami^ L. S., op. cit., 1933, 306, 



A B C 

Fig. 1. 

Ventral View of the hinder part of the Vertebral Columns 
of (A) Disooglossus pictus, (B) Bufo andeysonii, 2 in(X 
(C) Bana tigyinal, to show the opisthocoelous, pro- 
coelous, ^ and diplasiocoelous ‘condition (After 
Nicholls). 



Fig. 2. 

The fused 8th and 9th vertebras and the Urostyle of 
normal Ra7ta curtipes, 

A. \ entral View. B. Dorsal View. 

A.U., Articulation of the last vertebra wi^h the urostyle ; 
A.Z., Anterior Zygapophysis ; C, Proccelous centrum ; 
C^z.,_cartilage ; Ac, Bony no'lule on the urostyle ; V., 
Neural spine; T. 8. Transverse process of the 8th 
vertebra; T. 9. Transverse process of the 9ih 
vertebra; Urostyle. 

genus (or, at any rate, the strictly procoelous 
forms of it) in the family Ranida^ ; and 
thirdly, how far are other features of organi- 
sation in the procoelous forms of this genus 
allied to such families as Bufonidce, Hylidw 
and Cystignathidce, which are all grouped 
together as Proccela by Nicholls f It is not 
unlikely that the presence of both procoelous 
and diplasiocoelous forms in the same genus 
be due to a state of plasticity (as opposed 
to fixity of structure) on account of a recent 
state of evolution, and that the genus may 
help to bridge over the gap between the 
tribes Proccela and Biplasioccela of Nicholls 
to some extent. 
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Xicliolls found that in his tribe Diplasio- 
eoela, the species Atelopus oxyrhynclius, A. 
ignescens and Rliomhophryne tesUido belong- 
ing to the family Engystomatidce^^^ as well as 
some species of EhacopJiorus (Banidce), show 
the procoelous condition. To the procoelons 
types of Eanidm examined by him, one can 
now add the following further 'species 
investigated by Eamaswami : 

Ixahi8 chalazodes^ 1, sylvatieus^ I. nasutus, 
I. oxyrhyncJms, Miorixalus saxicola, Nanno- 
hatrachus Icempholensis (n. sp., Eao). 

Thus in our present state of knowledge, 
only the species of Eana^^ (except E. 
eurtipes^'^ which has the eighth and ninth 
vertebrae fused together to form a synsacrnm) 
and of NycMbatrachus^^^ as well as the 
diplasiocoelous EJiaeophori have a typically 
‘"ranid” type of vertebral column, Rama- 
swami's work having deducted three more 
genera from this group, and thus having 
further limited the strictly-defined '‘Diplasio- 
ccela'' of Mcholls. So the *'ranid” type of 
vertebral centra does not seem to be preva- 
lent even in the family Eanidce, and it is 
necessary for every species to be carefully 
examined for this feature before a sound 
generalisation can be achieved. Our pre- 
sent knowledge of the vertebral column of 
Anura may be summed up as follows : 

I. Alossa : vertebrae opisthoeoeloiis. 

II. Plianeroglossa : 

(1) Discoglossidce (Tribe Opistlioccela of 
Nicholls) : vertebrae- opisthoeoelous ; no 
exceptions recorded so far. 

(2) Pelohaiidce : (Tribe Anoynoccela of 
Nicholls) : vertebrae proccelous. Exceptions 
are Asterophrys^^ and some species of 3£egalo~ 


Nicholls examined only three specimens of this 
family belonging respectively to the three species Atelo- 
pus oxyrhyuc/nis, A. igncsce7is and Rhombophryne testudo. 
Obviously, it is necessary to examine more specimens of 
each of these species, as well as of others, to put his 
conclusions on a firmer footing. 

Nicholls examined 160 specimens belonging to 33 
species of this genus, while Ramaswami examined only 
19 species. In all, if we allow for the species examined 
by both these authors, we find 50 species of Rmta investi- 
gated for this feature. All but one of these conform to 
the diplasioccelous type, the only normal exception being 
R. citrlipes. 

Investigated by Ramaswami (1933). 

Only three species were examined by Ramaswami 
and they were A^. ma}o>\ N. pygrncens^ N. saiictipalusiris. 
All conformed to the diplasiocoelous group. 

Sedgwick, A., A Student's Text-bjok of Zoology^ 
1905, 2, 310. With reference to the family Pelo- 

hatidce, he says, “ vertebrae procoelous except in Astero- 
phrys and Megalophrys where they are opisthoeoelous.” 


phrys^^^ which have opisthoeoelous vertebras. 

(3) Bufonidm Grouped together as 

(4) Hylidce Procwla by Mcholls. 

(5) CystignathidcR Vertebrae uniformly 

procoelous. Xo ex- 
ceptions yet re- 
corded. 

(6) Engystoynatidee (Included by Nicholls 
ill the Tribe Diplasiocwla) : sacral vertebra 
biconvex, eighth vertebra biconcave, the 
first seven vertebrae procoelous. Exceptions 
are Rhomhophryne testudo^ Atelopus oxyrliyiu 
chus and A. ignescens }~ Many genera, how- 
ever, have yet to be examined. 

(7) Eanid(jc (included by Nicholls in the 
Tribe Diplasiocada) : The forms having the 
diplasiocoelous vertebral column, as far as is 
definitely known, are species of Rana 
(except R. curtipes) and Nyctibati'acJms majo}\ 
V. pygmaniSj N. sanctipalustris, Rhacopliorus 
maculatus, R. eqiies, R. cruciger^ E. niacrotis, 
R. robustus. The strictly procoelous forms 
are Ixalus chalazodes, /. sylvaticus, I. nasutus, 
I. oxyrliynehus, Miorixalus saxieola, Ramw- 
batrachus Jcempholensis^ Rhacopliorus maxi- 
mns, R, madagascariensis^ R. schlegeUi and 
R. reimoardtii. Many, genera and species 
remain yet to be examined. 

With regard to the nature of the vertebral 
centra as a useful feature in taxonomy and 
classification, .Ramasw^ami says, ’‘Judging 
by the inconstancy and arbitrary nature of 
the centra in these forms, I think that the 
character of such variable structures as the 
vertebra may not prove a very useful 
criterion in the classification of these forms." 
Such a view is supported by Boulenger-- 
(1882, 1908), Gadow-3 (1901) and some 


Sedgwick’s remark about this genus (see footnote 19) 
is to be modified in the light of Beddarcl, Bouleuger 
and Nicholl’s work. 

Only one specimen of each of these species was 
examined, and hence the necessity of confirmation by 
examination of more examples. All the three specimens 
examined had procoelous vertebra. 

-- Boulenger, G, A., “ Catalogue of the Batrachia 
Salie 7 itia s. Ecandata in the collection of the British 
Museum” (1882) and A revision of the Orienial 
Pelobatid Batrachians (Genus Megalophrys)'' {Pm Zc>oL 
Soc., 1908.) 

2^^ Gadow, H., “ Amphibia and Reptiles”, Camb. Mat. 
Hist., 1901, 8. He says : “ The systematic value of thi.s 
pro- or opisthoeoelous character has been much exagge- 
rated ” (p. 19), and further, it is not difficult to imagine 
that in the Anura the production of Pro or and opistho- 
coslous vertebrae depends simply upon the centra arti- 
culating knobs happening to fuse either with the bind or 
the front end of the vertebrae.” (p. 20.) 
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subsequent authors ; while Nicholls^^ (1915- 
16) believes im|)licitly in the value of this 
character, and thinks that '‘the difficulty 
experienced in attempting' to draw hard and 
fast lines between the different families 
suggests that our classification is, in the main, 
a natural one and does not represent merely 
a convenient key/’ Amongst the authors 
who laid stress on the nature of the vertebral 
centra as a valuable feature in amphibian 
classification, mention might be made of 
Copers (1866), Lataste2« (1879) and Blanch ard^^ 
(1885). 

In the end, 1 should like to express my 
deep sense of gratitude to Dr. 0. Sarkar 


Nichoils, op. cit.i 1915-16, p. 91. 

Cope, E. D., Jour, Acad. Sa., Fliad, 1866, 6. 
Lataste, F., Acics Soc. Lmn.^ Bordeaux, 1879, 33, 
2 7 Blanchard, R., Bid/. Soc, Zoo/., F;aocc, 1885. 


both for kindly presenting me his valuable 
collection of reference papers on this as well 
as on other subjects and for giving me much 
encouragement. Without the help of 
friends like him, my work would hardly be 
possible. 

roSTSCKiPT. 

After hcivin" written the foregoing article, I have been 
reminded of Whitehouse and Groves explanation^^ of the 
biconvexity of the ninth vertebra in the frog. These 
authors feel that such a vertebra provides a much stronger 
base than a procoeious one could have done, and that it 
thereby fulfils the extra demand made upon ils strength by 
the movement of the pelvic girdle. This view appears to 
be in contradiction to Gadow’s notions^^ and to lose a 
great deal of its weight on account of the presence of a 
great many exceptions in the Anura. 


2'^ Whitehouse, R. H., and Grove, A. J., Dissection 
of the Frog. Univ. Tutorial Press Ltd, l.ondcn, 19?3, 
pp. 28-29. 

2*’ See footnote 23 above. 


The Dead Sea : A Store-House of Chemicals. 


TN a paper read before the Institute of 
^ Chemical Engineers, on March 6th, 
Mr. M. A. IsTovomeysky, read a paper on ‘‘the 
growth of the potash industry in the Dead 
Sea region” {Ghem. Age, 1936, 34 , 235). The 
separation of a potash salt of the grade 
required by the markets (80-99 per cent. 
KCl) from the waters of the Dead Sea by 
solar evaporation, is an achievement involv- 
ing numerous chemical engineering problems 
of the first magnitude. Eesults of experi- 
ments led to the conclusion that to produce 
a high-grade carnallite with a low content 
of sodium chloride the process of evaporation 
of the mother-liquor after the separation of 
the common salt, should be conducted in 
two or even three stages. In February 


1930, the Palestine Potash Ltd., began 
constructional work with a view to extract- 
ing salts on a commercial scale. In 1931, a 
bromine plant was added. The present 
output is 25,000 to 30,000 tons of potash 
and 1,000 to 1,200 tons of bromine. A 
carnallite with the composition of 22 -23 
per cent. KCl and 8-96 per cent. XaCl 
decomposed after its first treatment with 
water into a sylvinite with 50 -38 per cent. 
KCl and 20-75 per cent. KaCl and this 
after the first spraying with water yielded 
a product containing 78-1 per cent, dry 
KCl. With one or more sprayings, or 
treatment with brine saturated with KCl, 
the product can he brought up to a purity 
of 99 per cent. KCl. 
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The Study of Pedagogical Anthropometry of the Goan Students. 

Statistical Summary. 

By Prof . J. M. Pacheco de Figueiredo, 

Medical College, Ifova-Goa. 


^HE Liceu Central of Nova-Goa is a 
College for secondary education, 
having more than 600 students, 517 of whom 
were studied in the Medical Propedeutics 
Laboratory of the Medical College of hTova- 
Goa, and are here reported. 

These students were divided in 3 groups 
(Indian Hindus, Indian Christians and Lnso- 
Oescendentes) and examined biometrically 
and medically. 

This is a summary of our report which 
will be published in the ‘‘ Arqiiivos da 
Escola Medieo-Oirurgica de ]^ova-Goa'\ 
Biometric Examination. 

By this method we examined only 
normal students, after having scrupulously 
excluded ricketts. 

The following tables show figures of the 
measurements taken by me in students from 
11 to 18 years : 


Table I. 
Height, 


Age 

Indian Hindus 

1 

Indian 

Christians 

Luso-descen- 

dentes 


cms. 

cms. 

cms. 

11 


130,1 


12 

137,2 

i 135,1 

138,7 

13 

143 

143,7 ' 

144 

14 

146,9 

150,7 

146,8 

15 ! 

111,6 

156,9 

155 

16 

157 

158,6 

159,4 

17 1 

160 

162.4 

164 

18 1 

159,2 

163;9 

164,5 


Table IT. 


Chest. 


Age 

Indian Hindus 

11 

cms. 

12 

67,5 

13 

72,5 

14 

73 

15 

75,6 

16 

79 

17 

81,1 

18 

81,4 


Indian 

Chrisiians 

I.uso-descen- 

dentes 

cms. 

cms. 

65,3 


66,7 

69,4 

71,1 

72,3 

74,1 

74,9 

77,6 

77,3 

78,2 

81,3 

81,7 

83,4 

82,9 

84,4 


Table III, 


Weight. 


Age 

Indian Hindus 

Indian 

Christians 

1 

Lnso-clescen- 

dentes 


1 

Kgs. 

Kgs. 

Kgs, 

11 


25,740 


12 

30,297 

27,690 

30,380 

13 

33,086 

32,330 

34,280 

14 

34.738 

36,980 

38,450 

15 

38,837 

40,980 

41,000 

16 

41,928 

43,000 

49,000 

17 

42,000 

47,900 

49,709 

18 

45,324 

47,460 

50,630 


Table IY. 
Thoracic Circumferences. 
{Axilar"^) 



Indian Hindus 

Indian 

Christians 

Luso-descen* 

dentes 

Age 

Max. 

Min. 1 

Dif. 

Max. ' 

1 

Min. 

I 

Dif. 

Max. 

Min. 

Dif. 


mm. 

mm. 1 

mm. 

mni. 1 

! 

mm. 

mm. 

mm. 

! 

mm. 

mm. 

11 




625 

608 

17 


1 630 


12 

656 

633 

23 

641 

615 

26 

648 


is 

13 

673 

652 

21 

677 

648 

29 

682 

649 

33 

14 

701 

675 

26 

714 

680 

34 

727 

661 

63 

15 

726 

700 

26 

751 

728 

23 

737 

697 

40 

16 

763 

737 

26 

760 

740 

20 

790 

758 

32 

17 

800 

774 

26 

816 

779 

47 

823 

778 

45 

18 

808 

760 

48 

804 

759 

45 

813 

787 

26 


* Across the armpits. 


Table IY (h). 
Thoracic Circumferences.^ 
[Maximum and Minimum.) ' 



^ At tlxe level of xyphoid process. 
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Table V. 

Abdominal Circumferences . ^ 


Age 

1 Indian Hindus 

1 

Indian 

Christians 

Luso-descen- 

dentes 


mm. 

mm. 

mm. 

11 


538 

. . 

12 

561 

557 

569 

13 

565 

577 

596 

14 

587 

588 

622 

15 

605 

603 

613 

16 

606 

619 

654 

17 

638 

640 

662 

18 

624 

624 

648 


^ At the level of navel. 


Table VI. 
Iliac Circumference.*- 


Age 

Indian Hindus j 

Indian 

^ Christians 

Luso- 

desendentes 


mm. 

mm. 

mm. 

11 


578 


12 

605 

586 

598 

13 

598 

612 

621 

14 

619 

615 

648 

15 

636 

647 

648 

16 

651 

650 

677 

17 

653 

678 

690 

18 

666 

676 

687 


* At the level of the iliac crest. 


Table VII (a). 
Thoracic Diameters, 
(Axilary.) 



! 

1 


Indian 

Christians 


Age 

A. Post. 

Transversal 


Max. 

Min. 

Dif. 

Max. 

Min. 

Dif. 

11 

135 

123 

i 

i 12 

176 

165 

11 

12 

134 

119 i 

i 15 

183 

168 

15 

13 

140 

122 

18 

195 

175 

20 

14 

145 

130 1 

! 15 

200 

178 

22 

15 

153 

134 

1 19 

216 

196 

20 

16 

152 

139 

13 

219 

198 

21 

17 

156 

138 

18 

233 

210 

23 

18 

158 

136 

22 

237 

209 

28 



Lnso-descendentes 

Age 

A. Post. 

j Transversal 


Max. 

Min. 

Dif. 

Max. 

Min. 

Dif. 

11 







12 

143 

124 

io 

184 

160 

24 

13 

143 

124 

19 

202 

179 

23 

14 

158 

138 

20 

204 

175 

29 

15 

151 

130 

21 ; 

213 

179 

34 

16 

163 

138 

25 1 

219 

194 

25 

17 

166 

145 

21 

235 

206 

29 

18 

165 

138 

27 

243 

208 

35 


Table YII {b). 
Thoracic DiayneUrs.^ 



Indian Hindus 

Age 

A. Post 


Transt'ersal 


Max. 

Min. 

Dif. 

Max. 

Min. Dif. 

11 





1 

12 

148 

137 

ii 

214 

198 ; io 

13 

155 

142 

13 

215 

201 14 

14 

163 

148 

15 

220 

200 j 20 

15 

170 

152 

18 

225 

202 1 23 

16 

170 

153 

17 

226 

211 ! 15 

17 

175 

158 

17 

247 

228 1 19 

IS 

172 

153 

19 

238 

216 1 22 

1 



Indian Hindus 

Age 

A. Post j 

Transversal 


Max. 

Min. 

Dif. 

Max. 

Min. 

Dif. 

11 



1 




12 

134 

122 

i2 

191 

178 

is 

13 

139 

125 

14 

192 

176 

16 

14 

138 

122 

16 

205 

188 

17 

15 

153 

139 

15 

206 

191 

15 

16 , 

152 

137 

15 

215 

201 

14 

17 

154 

140 

14 

227 

212 ' 

15 

18 

157 

140 

17 

222 

205 

17 



Indian Christians 

Age 

A. Post 

Transversal 


Max. 

Min. 

Dif. 

Max. 

Min. 

1 

Dif. 

11 

156 

146 

10 

201 

188 

13 

12 

150 

135 

15 

209 

191 

18 

13 

151 

137 

14 

219 

197 

22 

11 

171 

151 

20 

226 

202 

24 

15 

170 

151 

19 

239 

215 

21 

16 

166 

147 

19 

244 

215 

31 

17 

172 

150 

2*2 

254 

226 

28 

18 

170 

146 

24 

245 

217 

28 
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Lusodescendentes 

A-e 

A. Post 

'Transversal 


Max. 

Min. 1 

i 

Dif. 

1 Max. 

Min. 

Dif. 

11 

i .. 

189 1 





12 

1 59 


20 

219 

164 

55 

13 

! 166 

14-8 

23 

230 

' 206 

24 

U 

: 171 

150 

21 

239 

207 

82 

15 

180 

152 

28 

244 

209 

35 

16 

186 

158 

28 

250 

1 211 

39 

17 

188 

160 

28 

252 

221 

31 

IS 

169 

155 

14 

270 

; 219 i 

51 


^ At the level of xyphoid process. 


Table VIII. 


Bi-Acromial Diameter. 


Age 

Indian Hindus 

Indian 

Christians 

l.u.so- descen- 
der! tes 


mni. 

mm. 

mm. 

11 

. , 

273 

. . 

12 

297 

284 

294 

18 

300 

307 

297 

14 

318 

318 

317 

15 

326 

335 

317 

16 

344 

352 

340 

17 

359 

357 

349 

18 

350 

355 

351 


Table IX. 


A 71 ter 0 - Post eri o r 

Diameter of Abdomen. 

Age 

Indian Hindus 

Indian 

Christians 

Luso- 

descendentes 

11 


140 


12 

iu 

146 

140 

13 

145 

152 

152 

14 

147 

150 

157 

15 

155 

154 

160 

16 

152 

159 

163 

17 

161 

156 

159 

18 

1 55 

151 

1 160 

i 


Table X. 



Bi- iliac Diameter 


Age 

j 

Indian Hindus 

1 Indian 

I Christians 

Lu.so- 

descendentes 


11 

mm. 

mm. 

195 

mm. 

12 

207 

195 

2i5 

13 

213 

215 

222 

14 

214 

222 

231 

15 

229 

236 

237 

16 

240 

245 I 

245 

17 

244 

241 ' 

250 

18 

i 237 

242 

246 


Table XI (a). 


Cireuniference of Fore-arm. 
(Maximum.) 


Age 

Indian 

Hindus 

Indian 

Christians 

Luso- 

descendentes 

right 

left 

right 

left 

right 

1 left 


mm. 

mm. 

mm. 

mm. 

mm. 

mm. 

11 



180 

172 



12 

185 

180 

180 

177 

187 

182 

13 

191 

185 

190 

180 

191 

187 

14 

197 

198 

202 

197 

205 

200 

15 

216 

200 

210 

204 

207 

203 

16 

220 

211 

213 

210 

232 

226 

17 

227 

225 

227 

222 

233 

224 

18 

224 

221 

224 

220 

236 

228 


Table XI {h). 
Circu7nferenc€ of Fore-arm. 
(Minimum.) 


Age 

Indian 

1 

Hindus 

Indian 

Christians 

Luso- 

descendentes 

right 

left j 

right 

1 left 

i 1 

right 

left 


mm. 

mm. 

I 

1 mm. 

mm. 

mm. 

mm. 

11 


1 

117 

114 



. 12 

124 

122 

1 118 

117 

121 

118 

13 

124 

123 ! 

124 

122 

127 

125 

14 

128 

128 1 

133 

132 

137 

134 

15 

132 

132 1 

1 136 

134 

135 

134 

16 

137 

186 

[ 138 

136 

150 

147 

17 

143 

142 

145 { 

144 

148 

143 

18 

141 

141 

143 

t 

141 

150 

147 


Table XII. 
Dynamometry . 



Indian 

Hind us 

Indian 

Chri.stians 

Luso- 

de.scendentes 

cu 

tc 

arm 

arm 

arm 


right 

left 

right 

left 

right 

left 


Kg.gr. 

Ivg.gr. 

Kg.gi*. 

Ivg.gr. 

Kg.gr. 

Kg.gr. 

n 



12,300 

10,600 



12 

18,800 

16,100 

16,400 

13,300 

16,200 

13.000 

13 

19,500 

17,200 

17,800 

16,100 

19,300 

16,000 

14 

20,300 

17,000 

24,000 

20,000 

20,700 

18,500 

15 

25,500 

23,300 

27,600 

23,300 

27,200 

24,000 

16 

80,400 

25,700 

29,600 

26,200 

31,600 

27,200 

17 

33,100 

28,500 

37,300 

31,500 

41,000 

32,500 

IS 

33.900 

29,600 

34,600 

27,000 

41,800 

34,500 
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^pirovietr]j. 


Age 

Indian 

Hindus 

Indian 

Christians 

Luso- 

descendentes 


L. cl. 

L. cl. 

L. cl. 

11 


1,38 


12 

1, 59 

1, 67 

1 , 86 

13 

2, 1 

1, 98 

2, 18 

14 

2, 22 

2, 81 

2, 39 

1 5 

2 ! 44 

2,71 

2,90 

16 

2, 76 

2, 92 

3, 16 

17 

2, 89 

3, 07 

3, 4.9 

18 

2, 91 

3, 28 

3,97 


MEDICAL EXAMINATION. 

(1) Heredity. 

No olii(*idatin.ir data were obtained. 


(2 ) Previous History. 

The mcidence of infectious diseases in the 
3 groups is as shown belotv : — 


Diseases 

Hindus 

Indian 

Luso-de- 

Christians 

cendentes 

Measles 

73 , 39 % 

77,87% 

72,72 

Small-pox 

4,92% 

2,65% 

1,13% 

Whooping-cough . . 

45,81% 

58,85% 

60,22% 

Diphtheria 

1,17% 

2,21% 

30,08% 

5,68% 

Parotites 

Typhoid-Para- 

31,62% 

31,81% 

typhoid infections 

28,05% 

24,33% 

14,77% 

Malaria 

16,74% 

23,00% 

35,22 ?/o 


The incidence of Infectious diseases in the 
total numhcr of the students examined : 

Percentages. 


Measles .74*85% 

Small-pox 3*28% 

Whooping Cough 53 • 96 % 

Diphtheria 2*51% 

Parotites 30 *94% 

Typhoid-Paratyphoid 

infections 24 *33% 

Malaria 22*63% 


(3) Diet. 

The following were the percentages of 
different diets : 

Vegetarian diet: 3*28. Vegetarian and 
hsh diet: 8*31. Mixed diet: 88*39. 
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The high percentage of mixed diet is duo 
to the inclnsioii of Hindu students in this 
group who, though rarely, eat flesh. 

(4) Digestive System. 

{a) Examination of the mouth. — We 
inspected the roof of the mouth and the 
condition of teeth. We did not find students 
with ogival vaults. After carefully exa- 
mining the teeth we adopted our own classi- 
fication in which the letter C represents 
dental caries, the letter F the missing parts, 
the indices indicate their respective numbers. 

Good. — Teeth without signs of caries 
and well attended to. 

Regular . — Teeth with tartar, caries 
or missing parts not exceeding 2. 
This group contains the following 
formulas : (7^ RF^. 

Bad . — Teeth with caries or missing 
parts, not exceeding 5 in all. 

In this group there are the following 
formulas :—0^ 0^, C^-F\ C^F\ 

( 72 jp 2 ^ &F\ GW\ &FK ' 

Very bad. — Teeth with pyorrhea, with 
caries or missing parts exceeding 
5 in all. 

In this group there are the following 
formulas : — 0®, C-^F-. C^fK 

(PF\ CPF\ C^F\ C^FS C^F\ C^F\ 
G^F\ C^F\ C^F\ G^FV 

Based on our classification we found the 
following condition of teeth : Good 38*10; 
regular 32 *30 ; bad 22 *63 ; very bad 6 *97. 

Here is the comparative table of the 
percentages in the 3 groups : — 


1 

1 


Teeth with 

Groups 1 

i 

Normal teeth 

caries, missing 
parts or tartar 

Hindus 

47,78 

52,22 

Indian Christians . . 

34,95 

65,05 

Luso-descendentes 

23,86 

76,13 

Total examined 

38.10 

61,90 


(b) Examination of pharynx and of the 
tonsils. — This examination resulted in the 
following observations : (1) LTnilateral 

hypertrophy of tonsils, (2) Bilateral hyper- 
trophy of tonsils, (3) Adenoids, (4) Other 
diseases of pharynx. 

The following are the percentages of each 
group : 


752 


CURRENT SCIENCE 


[April 1936 


CL'oup.s 

Hypertrophy of 
the tonsils 

Ade- i 
noid 
vege- 
tations 

Other 

diseases 

of 

Rhino- 

Pharynx 

Unilateral 

Sj 

Hindus 

1 19,21 

12,80 

5,91 


Indian Christians . . 

1 20,79 

11,06 

7,52 


Lnso scendentes 

! 30,68 

■ 

22,72 

5,68 

1,*13 


Here are the percentages in the total 
number examined : 


Hypertrophy of the tonsils 


{ Unilateral) 21,95 °-o 

Hypertrophy of the tonsils 

(Bilateral) 13.34^/0 

Adenoid vegetations 6,57% 

Other diseases 0,19% 


(c) Examination of the Intestines . — We 
aimed at finding out the incidence of con- 
stipation and diarrhoea. Here are the results : 


Groups 

Normal 

Consti- 

pation 

Diarrhoea 

Hindus 

98,57 

1,47 


Indian Christians . . 

93,36 

6,63 


Luso-descendentes 

90,90 

9,09 



(d) Hernta Regions . — ^We found only one 
student, Luso-descendente, with inguinal 
hernia. 


(5) Respiratory wSybtem. 

Beyond the thoracic measurements no- 
thing noteworthy of mention. 

(6) Circulatory SYSTE^r. 

{a) Examination of the pulse . — This exa- 
mination was conducted with the student 
lying in bed. 

The percentage of tachicardia was of 
.18 -71 in Hindus, 22-56 in Indian Christians 
and 21 *59 in Luso-descendentes, the per- 
centage in relation to the total number exa- 
mined being 20 -88. The percentage of 
bradi-cardias was 3 -09. 

(b) Heart examination . — This examina- 
tion consisted of auscultation and deter- 
mination by palpation and percussion the 
position of the apex. The students were 
observed in both standing and dorsal posi- 
tions. The following was the percentage 
of abnormalities (murmurs, extra-systoles. 


hypertrophies) found: Hindus, 13 -.S: 
Indian Christians, 5-79: Luso-descendentes^ 
5 -68. In our report wu discussed and 
analysed the cause of these hypertrophies 
which can be generally attributed to (J) 
Athletic exercises and to sports without 
previous physical training. (2) Exeessiye 
cycling. (3) The staircase of the Liceu of 
140 steps which tlie students must elimh 
everyday. (4) Intellectual overwork. (5) 
Infectious diseases. (Typhoid fever aiid 
rheumatism.) 

(c) Effieiency of the Heart . — The test 
which we made use of was the step-proof 
of Lian used with brilliant success in Trench 
methods. We found 4 Indian Christian 
students and 1 Hindu with fair cardiac 
sufficiency. 

(<^) Blood Pressure . — We determined the 
blood pressure of all the students by Boulitte- 
Korotkow spygmaiiometer. The blood pres- 
sure is, in general, higher in Hindus. The 
normal range in Indian Christians and Luso- 
descendentes, of 12 to 20 years, is of 10 to 12 
cm, Hg. to P. mx. and 6 to 8 cm. Hg. P mn. 
while in Hindus it oscillates betw^een 11 to 
13 P, mx. and 7 to 9 P.mn. The predomi- 
nant differences of the pressures are 4 to o cm. 
Hg. in all three groups: — 

(7) Genito- Urinary System. 


The following is the table of the percentages 
of general diseases. 


Groups 

! Varico- 
j celes 

Hydro- 

celes 

Orchitis 

Hindus 

i ! 

1,97 

0,98 

1,96 

Indian Christians . . 

I 3,54 

0,44 

1,32 

Luso-descendentes 

i 4,54 

1,13 

1,13 

Total examined 

3,09 

i 

0,77 

1,54 


We noted also some congenital mal- 
formations : two eases of undescended 
testicles in the inguinal canal ; one case 
of the testicular atrophy : one case of tri- 
orchidia : two cases of infantile penis with 
proeminent pubis and rudimentary labia 
majora. 

(8) Skin Diseases. 

The following was the distribution of skin 
diseases: Hindus, 8-86. Indian Christians, 
7 -08. Luso-descendentes, 2 -27. In relation to 
the total number examined : Sane, 93 -93. 
Skin diseases, 6 -93. 
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(9) Lymphatic System. 

The table with the distribution of ganglio- 
nary hypertrophy is the following : — 


Groups 

Normal 

Cervi- 

cal 

1 

Epitro-| 
clears i 

Ingui- 

nal 

Hindus 

Indian Christians . . 
Luso-descendentes 
Total examined 

38,42 ^ 
26,10 
32,95 
32,10 

17,22 

23,89 

26,13 

21,66 

6.40 

2 21 

3.40 
4,06 

1 

11,33 

12,83 

6,81 

11,21 


Groups 

('ervical 

& 

Epitro 

clears 

Cervical 
& Ingui- 
nal 

Epitro- 
clears & 
Ingui- 
nal 

Cervical 
Epitro- 
clears & 
Inguinal 

Hindus 

4,43 

12,80 

3,44 

5,91 

tndian Christians . . 

1,77 

27,43 

1,32 

4,42 

Luso-descendentes j 

3,40 , 

14,77 , 

3,40 

9,09 

T otal examined 

3,09 

19,53 

2,51 

5,80 


(10) Skeleton. 

{a) Deviation of Vertebral Column . — The 
Table of the distribution of the percentages 
is the following : — 


Groups 

Normal 

Kypho- 

sis 

Scolio- 

sis 

Lordo- 

sis 

Hindus 

52,21 

22,16 

1 

25,61 


Indian Christians . . 

51,32 

23,89 

24,33 

0,44 

Luso-descendentes 

53,40 

20,45 

26,13 


Total examined 

52,03 

22,44 

25,14 

0,19 


(b) Deformities of the Bones . — The most 
common deformities we found were rachitic 
thorax. Its distribution was : Hindus .5-91; 
Indian Christians 11 -50 ; And Luso-descen- 
dentes 7 -95. Total examined 8-70. 

(c) Anomalies . — We registered an interest- 
ing case of second stage of hectrodactillea 
with the absence of metacarpals and fingers. 


(11) Eyes. 


The examination of sight was made b}" 
the Yicker’s optometric scale. Here is the 
Table 


Groups j 

Short-sighted 

Without correc' 
tion of sight 

Hindus 

24,77 

66,07 

Indian Christians . . 

16,74 

79,44 

Luso-descendentes 

18,18 

68,75 

Total examined 

20,05 

70,74 


(12) Ears. 

The examination of audito7*y acuteness 
was made with a ''Longines*’ clock. Consider- 
ing that the majority of students hear the 
tic-tac of the clock at a distance of 45 to 70 
cms. and taking this ear as a normal one, 
we established the following classification : 

cms. 

Excellent: ear, hearing at a dist. of 100 to 75 
Formal ,, ,, ,, 70 to 45 

WeaTc ,, 40 to 15 

Bad ,, ,, ,, 10 to 0 


The table with the distribution of the 
percentages according to our classification 
is the following : — 


'0 

a; 

Ou 

X 

Hind us 

j Indian 

1 Christians 

Luso-d escen- 
dentes 

U 

Ofl 

ear 

ear 

ear 

<u 

K 

right 

left 

right 

left 

j right 

left 

Excel- 

lent 

1 

13,79 1 

12,80 

14,16 

! 

15,48 

1 

I 25.00 

22,73 

Nor- 

mal 

48,28 

47,79 

48,67 

51,78 

52,28 

56,82 

Weak 

35,46 ! 

35,96 

33,62 

30,97 

19,32 

20,45 

Bad 

2,47 1 

i 

3,45 

3,55 

1,77 

3,40 

0 
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Research Notes. 


The Longest Convex Curve Described 
about a Convex Polygon. 

Mayer [Grelles Journal, Bd. 174, Heft 3, 
pp. 125-128) has solved this interesting 
problem by means of a very simple analysis. 
First of all, for a triangle, a quadrilateral, and 
for all polygons for which the sum of any 
two consecutive angles is < rr, there are 
convex curves circumscribing them of as 
great a length as we like. Therefore, the 
problem will be of interest for all x^olygons 

which do not belong to the above category; 



i.c., if pjp., is the polygon py + !/>/ 

^ 

and py _2 py_i should meet when tliey are 
produced in the way that is indicated ; let 
the triangle that is obtained by adding 
Pi as a side be denoted by Dy. Tf 
K is the polygon, then it is obvious that the 
perimeter of every circumscribed convex 
curve is < that of the polygon (not convex 
of course) K+Z'D,;. Hence, the existence 
of the curve follows. (By means of a 
procedure analogous to the proofs of the 
classic results in the theory of normal family 
of functions.) By means of a nice elementary 
geometrical analysis he has proved that the 
convex curve is found among the polygons 
M == K+i7eyDy (6y = 0 or 1). It is obvious 
that the following conditions . should be 
satisfied (1) ey = i, then ey_j — 6y+i_ = 0. 
(2) If ey_i = €y+i = 0 then ey = 1 ; 

so that the number of different 
polygons among which we have to search 
for the longest is appreciably less than 
2^i If g {n) is their number then it is easy 
to show that g [n) = g (n~~2) + g {n—S) 
(formally put g (-1) = ~1, ^^(O) = 3, ,^(1) = 0. 

K. V. I. 


Class- Number Relations of Binary Quadratic 
Forms in Quadratic Fields. 

Lebelski {Crelle's Jour,, Bd. 174, Heft 3, 
pp. 160-184) has found out the number of 
classes of quadratic forms whose coefficients 
belong to an imaginary quadratic field 
K ( 1/77^), (we assume that q > 3, throughout. 
He has also found out the corresponding 
relations for the Gaussian field) the number 
of ideal classes of -which are odd. If H is th(^ 
number of classes of quadratic forms with 
integral coefficients out of K ( v^T^) and 
discriminant D = 4D'[ D' quadrat-frel in 
K (V—q),] and h and It' are the number of 


classes of quadratic forms with discriminant 
D and — r/D, respectively then H ~ hli' or 
2hli' according as ==-- -- 1 is solvable in 

natural numbers are not. In the first part 
of Ids work he has solved the problem for 

quadratic forms whose coefficients are 

integral ideals of K fV-”). The results 
in this case are mostly analogous to the 
classical results connecting ideal classes 
of K iV— q) Ilic rational quadratic 

forms with discriminant q; we have to 

consider a relative quadratic field and ideal 
classes relative to K Signifying 

as a real ideal class, a class in which the 
quadratic forms with integral numbers out 
of K (— vV) as coefficients, it is interesting 
to note that Lubelski lias given examples of 
relative fields in which all the classes of 
quadratic forms witli integral ideal coeffi- 
cients are equivalent to the real classes alone. 

In the second part, he proves the final 
result by means of a series of lemmas. A 
summary of the proof is the following. 
(Note that q > 3 and that the number of ideal 
class is assumed to be odd.) He has first of all 
considered quadratic forms of two types— 
the first type consisting of all quadratic 
forms of the form ax^ + bxy cif and the 
second of the form ax^ + b xg+cy-. 
(Discriminant D, a, b and e natural integTals. ' 
He has shown that equivalence of the 
quadratic forms of the Hrst ty}je in the 
rational as well as in K (V~) the 
same. [This theorem is true even if the 
class-number of K (-Y/TTry] is even) ; and 
if a form of the first type is transformable 
into a form of the second type in K (V~/), 
then the form should be equivalent to an 
amhig form and conversely. Next, lie has 
sliown that every quadratic form with 
rational coefficient and discriminant ~ T)r/ 
can be transformed by means of a suitahh* 
transformation to one of the second type ; 
and that the product of two forms of the first 
or second tyxies are equivalent to forms 
belonging to the same type. By means of a 
lemma he has connected the equivalence of 
two forms of the second type with one of 
the first type with the reduction of the corres- 
ponding forms with discriminant ~ Dq to 
the form ax~ -f- aqpxy + cy- [p — 0 or 1]. 
Afterwards he has determined the number of 
non-equivalent forms which are products of 
a form of the first type and another of the 
second type in terms of li, IJ and v, the odd 
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prime factors of B'. Next he has defined 
(analogous to the rational ease) the charac- 
ters of a class of quadratic forms ; and he has 
determined the necessary and sufficient 
conditions in order that a quadratic form 
with c'-oefficients out of K is capable 

of representing natiiral numbers ; first of 
all, it sliould be a product of two forms of 
the lirst and second types respectively. 
The second condition depends on characters 
(Norm-residue sym])ols of Hilbert). By 
means of these intermediate theorems the 
exact number of classes of quadratic forms, 
mentioned in the beginning is determined. 

K. y. I- 


An Apparent Failure of the Photon Theory of 
Scattering. 

It is well known that A. H. Comp^ton has 
explained the scattering of X-Bays by free 
electrons, assuming that the collision between 
an X-Ray photon and an electron would 
be governed by the principles of conserva- 
tion of energy and momentum. One of the 
consequences of this photon theory of 
scattering is that the recoil electron and the 
scattered photon should appear at the 
same instant. R. S. Shankland Ecr., 

49, 8) has examined whether this coinci- 
dence is true in the region of inOdent y-ray 
quanta. He employed specially constructed 
Oeiger -Muller tubes in two directions for the 
recoil electrons and the scattered photons 
respectively, such that the angle between 
the directions is given by the photon theory 
of scattering. He also cliose the directions 
of the counters at different angles. Pro- 
viding necessary arrangements to record 
coincident discharges in the electron and 
the photon counters and employing y-rays 
from radium-C, he found that the 
observed coincidences are quite small 
compared with the expected coincidences 
and also that the observed coincidences are 
rather due to the scattered y-ray quanta 
entering the electron counters and discharg- 
ing secondary electrons from the counters. 
Thus Shankland opines that there are no 
genuine coincident discharges at all. In 
reviewing Shankland’s results, Dirac 
136, 298) seems to think that they demand 
a revision of the theory of the interaction 
between matter and radiation without per- 
haps the principles of the conservation of 
energy and momentum. 


Raman Effect in Chemical Dynamics. 

In the March number of Physica, p. 151, 
W. F, Buzhold and L. B. Ornstein present 
an interesting report of the applications of 
Raman spectra methods to a study of 
chemical reactions, such as the oxidation of 
transformer oils and the photo-chemical 
chlorination of chloroform to carbon tetra- 
chlorides A calibration curve for the latter 
was drawn up by plotting the intensities of 
the carbon tetrachloride Raman lines against 
the amount of (‘arbon tetrachloride present 
in a mixture of chloroform and carbon 
tetrachloride- The graph was a straight 
line. The experimental results are discussed 
in great detail in relation to the dynamics of 
the reaction. It is suggested that highly 
unstable chain products could be detected 
by Raman spectra, as unlike the ultra- 
violet and infra-red absorption spectra, the 
former is an integrating effect. 

M. A. G. Rau. 


New Radioactive Transformations 
produced by Bombardment of Uranium 
by Neutrons. 


The discovery of trans-uranic elements by 
Fermi and his co-workers and its conftrina- 
tion by Meitner have already been noticed 
in Curr, 1935, 3 , 370. Meitner and 

Hahn have recently studied the various 
products obtained by bombarding uranium 
with neutrons and by comparing the acti- 
vities produced by fast neutrons and slow 
neutrons (slowed dowm by passage through 
paraffin) they have reached interesting con- 
clusions regarding the processes that occur 
{NaUtrwiss., 1936, 24 , 158). The radioactive 
properties of elements 9-3 (Bka-Re), 94 
(Eka-Os) and 95 (Bka-Ir) have .been thus 
determined. Tlie processes envisaged as 
leading to the production of these elements 
are the following : 


o... ^ ^ 

(1) LT"'^ -|- 'll Th"” " + a ; Th“"'" — > 

U-'*-' A Eka-R-e--'’’ -» ? 

i8 

(2) U-"‘ +2«. : U-“‘ ^ 

Eka-Re-^' ^ Eka-Os-''" Eka-Ir-' ? 

^ Q ^ 

(3) TJ-"’' + H U’-"'’: U-"* Eka-Ee-“'’ -s- 

Eka-Os'-'”’ -> Eka-Ir-'”’ ? 


R. B. -R. 
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The following table summarising their 
results is taken from their paper. 


Atom 

Half-value period 

Produced by 

Th23S 

4 min. 

Slow neutrons 

Pa235 

Very short ? 

Slow , , 

U2.'i5 

24 ±2 min. 

Slow „ 

U237 

40 sec. 

Fast „ 

U230 

10 sec. 

Fetter by slow ,, 

Eka-Re3 37 

16 ±1 min. 

Fast „ 

Eka-Re^sa 

2‘2 ±0*2 min. 

Better by slow ,, 

(Eka-Os337) ? 

12 hrs. 

Fast ? 

Eka-Os23“ 

59 ±2 min. 

Better by slow ,, 

(Eka-Ir2 33) ? 

3 days 



T. S. S. 


On the Structure of Cosmic Radiation. 
The nature of the radiation which gives 
rise to the showers observed by Blackett and 
Occhialini has been a somewhat disputed 
question. The primary cosmic radiation is 
now accepted to be corpuscular and is 
denoted by the letter A in Geiger's notation. 
The shower-producing radiation seems not 
directly to produce ionisation and may be 
some idnd of y -radiation. Whether it is a 
B -radiation, /.c., one produced directly by 
the primary A-radiation, has not been so 
far settled. Now R. Hilgert and W. Bothe 
(Zs. f. Physik, 1936, 99 , -353) describe 

experiments which show that the shower- 
producing radiation is a B-radiation pro- 
duced in the matter near the earth. Besides 
this they show that this B-radiation itself 
comes in the form of bundles so that it is 
now clear why it should produce showers. 
The experimental method was to count 
the number of double coincidences recorded 
by two counters kept side by side when a 
lead sheet w'as placed above one or the 
other of them and when lead sheets w'^ere 
placed over neither or both. The radiation 
was allowed to fall on the lead sheets once 
directly and once after passage through a 
carbon filter. It was found that when the 
radiation had first passed through the 
carbon, the increase in the number of 
coincidences observed with lead sheets on 


both counters was much larger than the 
sum of the increases observed when one or 
the other counter had a lead sheet over it. 
When the radiation fell directly, however, 
the increase in the number of coincidences 
due to a lead sheet on either counter was 
much larger than before but the increase 
when lead sheets were placed over both 
counters was simply the sum of the increases 
due to each sheet separately. These re- 
sults are explained by assurning that the 
shower-producing radiation must have 
started in bundles from a distance corres- 
ponding to its range. When the. carbon 
filter was employed the bundles should have 
come from somewhere near the filter and 
thus fallen in almost parallel paths on the 
two lead sheets simultaneously produciiio' 
showers therein. When the radiation came 
directly, however, it should have started 
at a much larger distance correspondino' 
to the range in air, so that the bundles 
wmuld have diverged sufficiently not to 
fall simultaneously on the two lead slieets, 
Tliis exx>lanation was further confirmed hy 
observing quadruple coinei(len(!(\s witli foin 
counters, one ])air of which was above the 
other. 

T. S. 3. 


Atomic Weight of Gallium. 

Luedell and Hoffman (J. Emmrck of ilir 
National Bureau of PtaMdards, October 19:35). 
starting with a quantity of metallic gallinm, 
previously prepared by one of tlie authors 
and the purity of wliich was estimated to be 
at least 99^999 per cent., have determined 
its atomic weiglit. 

Known quantities of this very pure metal 
were dissolved and eonverbnl into the 
hydroxide, snl])]iate, and the nitrate, tliese 
salts being subsequently ignited to tln^ 
oxide and weiglied. This procedure enabled 
the calculation of the atomic weight of 
gallium with dirc^-t refcu’euce to that of 
oxygen. 

The suitability of metallic gallium as wcdi 
as that of its oxide for work of this type was 
established after a careful exploration of the 
sources of error which were likely to occur, 
and these included, (cr) occluded gas in the 
metallic gallium employed, {b) oxide film 
on the metal, (c) presence of minute traces 
of chlorides in the metal , [d) constancy in 
weight of gallic oxide after ignition and 
its hygroscopicity, {e) occluded gas in the 
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ignited gallic oxide, and (/) constancy in 
weight of platiiinni crucibles wlien heated for 
long periods at 1200-1300° C. 

The averages of the three sets of values 
obtained from the experiments with the 
hydroxide, nitrate and the sulxohate were 
respectively 69’73„, 69*735, and 69*737. 

The rounded value 69*74 is therefore put 
forward for the atomic weight of gallium. 

K.R.K. 


Vitamin Bg. 

Lmpor,tant studies on that part of the 
Vitamin Bo comx)lex which is responsible 
for the cure of the specific dermatitis deve- 
loped by young rats fed on Vitamin B-free 
diet supplemented by purified Vitamin B^ 
and lactoflavin, have been reported from 
the Cambridge University, by Birch and 
Gydrgy [Biocliem. J., 1936, 30, 304). In 
fish muscle and wheat germ this Vitamin 
appears to be attached to a protein as a 
prosthetic group and for quantitative 
extraction, it is necessary to autolyse the 
tissue digest with papain. The Vitamin 
is not precipitated by salts of had, mercury 
or silver, or by picric acid, but is precix)itated 
by phosphotungstic acid ; it is soluble in 
ethyl alcohol but is not extracted from a 
concentrated watery solution by acetone, 
arnylalcohol or ether. Fuller's eartli adsorbs 
the Vitamin from acid solutions, and during 
electro-dialysis it migrates towards the 
cathode. Vitamin B^ appears therefore to 
be of a basic nature, and, from the fact that 
it can be inactivated by benzoylation but 
not by the action of nitrous acid, it is suggest- 
ed that it does not contain a iminiary 
amino-group, but that it ])ossibly possesses 
a hydroxyl group. 


Hastening Germination of Acacia Seeds by 
Soaking in Boiling Water. 
Experiments reported in the xigyicultural 
Gazette of Feiv South Wales, 47, Part I, 
show that for elective and rapid germination 
in the case of certain acacias {Acacia Bailc- 
yana, Acacia aneura, and Acacia data) 
soaking in boiling water is found very satis- 
factory. In the case of the first it was 
found that even six years old seed will not 
germinate unless the hard outer coat is 
softened by intense heat. Untreated seed 
was compared with (1) seed soaked in cold 
water for thirty minutes, (2) seed soaked in 
cold water and the water then brought to 


the boiling point, (3) water brought to the 
boiling point and seed immersed and allowed 
to remain for ten minutes with the heat 
turned off, and (4) seed placed in boiling 
water and boiling continued for ten minutes. 
It was found that the germination in the 
last three treatments was from 80 to 90 
per cent, while the cold water soaking and 
the control gave less than 10 per cent. It 
also made very little difference if the seed 
was only two years old or was six years old. 


Cement Concrete for Grain Storage Bins. 

Quite a useful application of cement con- 
crete construction in agriculture is its use 
for the construction of underground grain 
bins or granaries. (N. C. Mehta in the 
Agriculture a>nd Livestock in India, 6, Part I.) 
The very primitive but, at the same time, 
very general practice of storing grains like 
ragi and jola in underground straw-lined pits 
co'mmon in Mysore has its counterpart in 
the storage of wheat in Upper India. Here, 
however, the storage is on a very large scale 
being adopted by the imxmrtant and large 
grain merchants for the bolding up of grain 
intended for sale ; it is not the small domestic 
affair such as prevails in Mysore. Both are 
how(‘ver subject to the same drawbacks in 
regard to damage and deterioration and 
especially where the soil is unsuitable or 
the season excessively wet. A loss of some 
four lakhs of rupees is reported during the 
very rainy year 1933 in the grain stores of 
Muzafarnagar, while the danger of the 
damaged grain getting into the hands of 
poor x)eox)le and being used as food was an 
even more serious matter. The Concrete 
Association of India has taken up the matter 
and already some 200 cement storage 
cisterns are said to have been constructed 
for the grain merchants of that large trade 
centre. The cost per 100 cubic feet of 
storage space is xMit down at about Es. 33, 
with cement at Es. 52-8-0 sand 

and single at Es. 20 per ton each. While 
for the grain trade the regular well-equipped 
grain elevators usual iu other countries will 
be the most suitable type of large-scale 
storage bins designed to meet modern 
conditions of transport, these underground 
concrete cisterns are certainly a great 
improvement and will suit the needs of the 
smaller individual trader. For the ordinary 
cultivator too it is a desirable improvement 
to adopt and does not appear too costly. 
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Studies on the Nature of Disease Resistance 
in Cereals. 

Application of nitrogenous fertilisers lias 
been recognised to increase seyerity of rust 
attack in cereals. It is maintained by 
Gassner and his co-workers in Germany 
that an increased supply of leads to an 
increase in the availability of protein in the 
plant, conducive to rust development. 
Johnson and Johnnson {Canadian J. Res., 
1935, 13, 355) analysed mature and im- 
mature tissues of the wheat plant to ascertain 
if the latter are richer in organic N than the 
former, as it is recognised that the immature 
tissues are more susceptible to stem rust 
than the full-grown tissues. Analyses of 
N in six varieties showed that the N-content 
Avas greater in the mature tissues than in 
the immature ones. The greater suscepti- 
bility of the younger leaves cannot be attri- 
buted to a higher organic N-content, unless 
it is assumed that the N is present in a 
more utilisable form than that of the older 
leaves. 

In a previous paper, the authors showed 
that the young tissues were richer in sugars 
than the older ones {Canadian J. Res., 1934:, 
11 ). It is concluded that the resistance of 
the mature tissues to rust cannot be ex- 
plained on a purely nutritional basis. 

M. J. N. 


The Virus of Sugarcane Mosaic. 

Interesting studies of the Sugarcane Mosaic 
Virus both in the laboratory and in the 
held are reported in the Indian Jonnial of 
Agricultural Science, 5, Part VI. A study 
of the physical properties by S, A. Eafay 
brings out that (1) like the crinkle mosaic 
of the potato the cane mosaic virus tolerates 
a 1 in 10 dilution and that by a dilution 
of 1 in 100 and above the virus entirely 
loses its potency ; (2) it loses its potency in 
two hours in contrast with the spotted wilt 
of tomato which does so in six hours and 
the tomato mosaic virus vhich remains 
viable for years ; (3 ) no infection is obtained 
with a filter paper filtrate or the Chamber- 
lain candle filtrate, while the green residue 
left on the filter paper is infective ; and 
(4) it is one of the most sensitive of viruses 
and show^s the least resistance to chemical 
reagents ; thus copper sulphate 1 in 1500, 
liydrochloric acid 1 in 1000, nitric acid 
I in 800, mercuric chloride 1 in 1000, sodium 


chloride 1 in 25, hydrogen peroxide 1 in 25, 
and formalin 1 in 50, all inactivated the 
virus. It is noted w^ith interest that an 
oxidising agent (hydrogen peroxide, Merck’s) 
had no effect on the virus in 1 to 50 parts, 
while Johnson (1920) found even a resistant 
type like the tobacco mosaic virus to be 
sensitive to the inactivating effect of oxygen. 

Field studies in the Punjab by J. ('. 
Luthra and Abdiis Sattar covering a period 
of three to six years show the following, 
viz., (1) only the primary symx)toms, i.c., 
mottling of leaves occur in the Punjab and 
that the secondary symptoms, i.c., the 
dw'arfing of the canes, etc., are not observed ; 
(2) the amount of infection on any parti- 
cular variety varies from place to piace and 
that some varieties are more infected than 
others, observations having been made on 
about 45 varieties nearly all of them co- 
types ; (3) the canes show the first symptoms 
about a month and a half after planting 
and that the infection goes on increasing 
till October ; (4) in the variety Co. 223 

(during three years’ observations) no decrease 
in the yield of cane, juice or gur occurred as 
the result of mosaic nor was there a deterio- 
ration in the quality of the juice ; and 
(5) that roguing can keep the disease within 
limits in those varieties only wdiich are not 
very susceptible to mosaic. 


Detergent Action of Soluble Silicates. 

Silicate solutions have been used as cleans- 
ing agents in a variety of wu-ys, and the ad- 
vantages of employing soluble silicates is of 
great importance to those interested in 
detergent technique. The different aspects 
of this problem has been studied by Vail in 
a recent paper {Ind. Eng. Cliem., 1936. 
28, 294). The effect on the pH values of 
solutions by variation of the NaoO : vSiO^ 
ratio, as also by changes in concentration^ 
have been investigated. The advantage of 
employing sodium silicate for cleaning 
metallic surfaces at higher temperatures, 
wdthout appreciable corrosion, has been 
pointed out. So far as bactericidal effect 
is concerned, silicate solutions are more 
effective than soaps. The silicate solutions 
are better deflocculating agents than soaps 
and their whetting power is also decidedly 
better. They are good emulsifying agents 
when mixed wdth soaps and are technically 
employed in the preparation of asphalt 
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emulsions. It is therefore clear that sodium 
silicate is no • longer thought of as an 
adulterant to soap, but as a useful adjunct 
in improving its properties. 

M. P. Y. 


The Skull of the Therocephalia. 

A MINUTE study of the cranial characters of 
the mammal-like reptiles of the group 
Therocephalia forms the subject of an 
important paper by E. Broom {PML Trans. 
Roy. SoG., Lo7uI.^ B, March 1936, 226, Ho. 529, 
1-42). The study has been made by means 
of sections of these fossil forms all of which 
belong to South African Permian beds. 
The importance of this group cannot be 
overestimated as it is highly probable that 
the '‘line of mammalian descent passed 
through some members of the Therocephalia”. 
The skull, which is remarkably like that of 
a mammal in structure, includes factors 
like heterodonty and a temporal arch formed 
of the jugal and the squamosal. But the 
differences are none the less striking. The 
place of the single median vomer of the 
mammal is taken in the Therocephalids by 
a pair of bones situated well behind and 
probably homologous with the dumb-bell- 
shaped bone of Ornithorhynchus. The 
quadrate is still a very pronounced bone 
and the lower jaw is still a compound 
structure. 


Geological Aspects of Underground Water- 
supply. 

In discussing the underground water-supply 
of England in a series of three Cantor 
Lectures delivered at the Koyal Society of 
Arts {Journal of the Royal Society of Arts, 
Feb. 1936, 84), Dr. Bernard Smith has 
shown that this water-supply is largely 
dependent upon rainfall, evaporation and 
percolation. The large quantity of water 
which percolates downwards is utilised 
partl^^ by plants and mineral substances : 
but the greater portion is stored up under 
suitable conditions in rocks. The avail- 
ability of this water depends upon several 
factors like porosity, perviousness and joints. 
Several rocks, such as coarse sandstone, 
clay and chalk, are highly porous and hence 
contain a large supply of water. The 
igneous rocks have an average porosity of 
only 1 to 2%, but yet such of them as are 


highly jointed and fissured like the Indian 
basalts contain a steady supply of water 
as shown by Dr. Fox. 

With the help of sketches. Dr. Bernard 
Smith has also referred to the development 
of Artesian wells and the factors which 
control the water-supjjly in them. The 
chief water-bearing strata of England are 
the Carboniferous limestone, millstone grit, 
coal measures, inferior oolites and great 
oolites. The geological factors which control 
the underground water-supply are faults, 
flexures and missing formations. It is thus 
obvious that the underground water supply 
is beset with numerous difficulties and 
usually it requires the co-ordination of the 
geologists and the water supply engineers 
to locate suitable spots for successful opera- 
tion. 


Some Alkaline Rocks of the Shansi Area, 

N. China. 

At a time when the problem of the genesis 
of the alkaline rocks is being widely dis- 
cussed, it is interesting to observe that the 
Nystrom Institute for Scientific Research in 
China has published (E. T. Hystrom, Bull. 
Geological Institute of the University of U})sala, 
22) a very comprehensive account of the 
alkaline rocks of Shansi. This area is equal 
in size to England and Scotland combined, 
and the alkaline rocks were first discovered 
here by E. T. Hystrom in 1910. This part 
of North China has been divided into three 
important tectonic divisions. In the central 
portion, where the trend lines of the tectonic 
system meet, are developed a series of 
dislocations which have resulted in the 
eruption of the alkaline rocks. 

The alkaline rocks themselves are distri- 
buted in three distinct regions and they 
occur mostly as laccoliths or stocks either 
in the archsens or in the later sedimentary 
rocks, such as shales and limestones. In 
the latter case the sediments have been 
metamorphosed, accompanied by an abund- 
ant development of calc-silicates. In some 
cases huge blocks of limestones have been 
caught up by the intruding magma and they 
have been burnt and rendered powdery. 
According to the author, the intrusions seem 
to have taken place in the mid-tertiary 
period. 

There is a striking similarity in the se- 
quence of eruptions in the different localities. 
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and tlie parent magma seems to be of an 
akeritic composition as in Oslo (Christiania) 
and Hobart (Tasmania). This akeritic 
magma shows evidences of differentiation in 
three distinct branches — granitic, syenitic 
and dioritic. It is evident that by the 
elimination of the granitic differentiate a 
large quantity of the silica content has been 
removed ; and there has been a considerable 
impoverishment of plagioclase and femic 
minerals by the dioritic differentiate. The 


residual syenitic magma has been the source 
for the evolution of the . more alkaline 
types, such as nordmarkite, nepheline syenite, 
leucite syenite, tinguaite, etc. The paper 
contains a large number of analyses, charts, 
figures and calculations of great petro 
graphic value. This is the first time that 
such a detailed presentation of the alkaline 
rocks of the Shansi area is made and it is 
bound to be of great interest to all igneous 
petrologists. 


Progress of Science in India. 


I lST the course of his address welcoming 
the delegates to the Joint Session of the 
Scientific Societies held at Bangalore (10th- 
14th April), Sir C.V. Eaman, Kt., f.r.s., n.l., 
pointed to three ideals which should guide 
research workers to secure for India a 
prominent place in the scientific map of 
the world. A fastidious attention to a high 
standard of quality in scientific research 
constitutes the first ideal ; weeds shall have 
no place in the garden of science and, to 
ensure a steady and wholesome growth 
and development, the weeds must be scrupu- 
lously kept out. The second ideal is to 
recognise the essential unity of knowledge. 
Science should not be conceived in terms 
of water-tight compartments even as a 
matter of administrative expediency. 
Administrative separatism leads to intellec- 
tual separatism and eliminates that essential 
factor which makes for intellectual co- 
operation among scientists pursuing different 
branches of knowledge, a co-operation which 
is necessary for the fruitful progress of 
science. Many of the outstanding dis- 
coveries have been made in laboratories 
which have stood for such an ideal, and 
where several scientific subjects are studied 
in close juxtaposition. To cite one instance. 


the discovery by von Laue, of the diffraction 
of X-rays, was made possible in the favour- 
able environment provided by the Munich 
Laboratory where such stalwarts like Prof. 
Sommerfeld, the eminent mathematical 
physicist, and Prof. Granz, the famous 
mineralogist and crystallographer, were 
wmrking. Lastly, it is necessary to recognise 
the leadership which mathematical thought 
possesses in the progress of science. It is 
utterly futile to evaluate science on the gold 
standard. There is an amazing contempt 
for scientific work which does not bring an 
immediate monetary return. “ With ah the 
emphasis I can command, I sound a note of 
warning of the dangers of this attitude,'’ 
said Sir 0. V. Eaman. ‘‘ The deeper and 
fundamental aspects of science appeal to 
but a few who possess a disciplined attitude 
of mind. No pmogress can be achieved in 
any branch of science if we lose our respect 
for, or withhold support to, the fundamental 
sciences of Mathematics and Philosophy; 
the more we neglect these the less we 
advance. ” Eesearch, not founded on funda- 
mental mathematical concepts, is like 
food devoid of vitamin, that entity which 
makes all the difference between calories and 
nutriment. 
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Stratosphere Flight in the Balloon “Explorer” 


AY-LUSSAC was probably the first scientist to 
^ go up in 1804 into the earth’s atmosphere in 
a hydrogen-filled balloon to obtain accurate 
knowledge of it in situ. Since then there have 
been, at various times, a number of balloon 
flights ; some have been successful, but others 
have ended in tragedy and death. 

But the spectacular and successful flight in 
1931 of Auguste Piccard, the pioneer of balloon 
ascensions, in a sealed metal gondola, became 
the forerunner of the subsequent series of balloon 
flights in Russia, Belgium and the U.S.A. 

The publication under review gives, in a series 
of articles, the details of the flight into the strato- 
sphere of the giant balloon Explorer on 28th 
July, 1934. This expedition was organised 
jointly by the National Geographic Society and 
the Army Air Corps of the U.S.A. and is a 
wonderful example of co-operative effort in the 
cause of science by a large number of scientists 
and private and public organisations and indi- 
viduals. 

The object was to collect accurate information 
about the variations with height of temperature, 
pressure and humidity, wind velocity, composi- 
tions of air, the ozone layer, the directional 
intensity of cosmic rays, altitude measurements, 
colour of sky, etc. 

The large number and variety of specially 
designed, highly intricate instruments and asso- 
ciated equipment were all arranged suitably in 
a sealed magnesium alloy (Dowmetal) spherical 
gondola, 9 feet in diameter, till it was really 
a densely packed, multi-purpose, floating labora- 
tory with its own radio telephone (transmitting 
and receiving) equipment for continuous com- 
munication with the earth below. 

To lift this great weight with three men inside 
to a height of some 75,000 feet above sea, the 
balloon was designed to have the gigantic volume 
of about 3,000,000 cubic feet, standing some 300 
feet when partially inflated and changing into a 
spherical shape of 180 feet diameter high up. 
The covering was of rubberised cotton fabric and 
entirely without a single stitch over its whole 
area of over 11,000 square yards. 

The various beautifully illustrated technical 
papers on the design, construction and operation 
of the balloon, gondola, cosmic ray apparatus, 
spectrographs, barometers, cameras, etc., by 
outstanding men like Millikan, Swann, Briggs and 
others are most interesting and instructive to 
read even for the lay reader. Every detail of 
every piece of apparatus and mechanism was 
worked out with meticulous care and precision 
to secure maximum safety for the fliers and the 
balloon., and the smooth and efficient working 
of everything over the extremely varying physical 
conditions during the flight. 


* The National Geographic Society — U. S. Army Air 
Corps Stratospheric Flight of 1934 in the Balloon 
'Explored', Published by the National Geographic Society, 
1935. 


Despite all this, and of the fact that the three 
fliers were outstanding airmen, the great balloon 
started to give way at 11 miles above earth and 
ended in disaster for the balloon, the gondola 
and all the many beautiful apparatus inside it. 
Only the fliers saved themselves by jumping out 
with their parachutes. 

It is impossible to withhold admiration for the 
great composure and utter disregard of personal 
safety shown by the heroic fliers over the pro- 
longed period of over two hours from the moment 
when they first noticed the rent in the balloon 
fabric when at a height of 57,000 feet. Fully 
realising the extreme and instantaneous hazard 
to life at any moment, they attended to their 
respective duties throughout with a cool courage 
and devotion to work that are beyond praise. 

Highly interesting as are the technical articles, 
no reader, lay or learned, can read unmoved the 
graphic story of the flight by Captain Stevens and 
the shorter report by Major Kepner. The 
numerous excellent photographs help to give a 
strikingly vivid picture of the various stages of 
the flight. 

Not the least remarkable feature of the expedi- 
tion was the part played by radio. From the 
beginning to the last moment when the fliers 
jumped out of the detached gondola hurling 
down to the earth, there was perfect two-way 
radio telephone communication between the 
gondola and the earth. The milhons of listeners 
throughout the United States followed from 
minute to minute the thrilling events of the 
flight and the last minute escape of the airmen. 

Of the results of the expedition, the publica- 
tion does not say very much as, with the gondola, 
all the valuable records with the exception of a 
few were destroyed. 

All the observations show that the Explorer 
reached a maximum altitude of a little over 
62,000 feet. Altitudes by the barometric formula 
and the vertical camera photograph.s agree with 
each other remarkably well (page 23). Wind 
velocity varied from a value of 70 miles per 
hour at 42,000 feet blowing from north-west 
to 28 miles at 50,310 feet and in the same direc- 
tion ; but at about 60,000 feet, it dropped to 
10 miles per hour and in the opposite direction, 
blowing from south-east. 

Temperature fell with height in proportion to 
the logarithm of the pressure upto about 150 mm. 
of mercury (page 21) ; with a reduced rate of 
fall, a minimum temperature of - 62° 0. was 
reached at the height corresponding to 75 mm. 
of mercury. Further up, a rise in temperature 
occurred. 

Cosmic rays increased in intensity with height 
and with inclination to the horizontal (pages 12, 
13, 423). 

Altogether a very readable account of an 
excellently planned daring enterprise which 
deserved better luck. It will be with no small 
interest that the report of the recent successful 
flight of Explorer II will be expected. 

R E 
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Band Spectra and Valency.* 

By E. Samuel, Ph.D. (Goettingen), 

Nizam Professor of Physics, Muslim University, Aligarh. 


Electronic Configurations. 

^HE vibrational analysis ol the band system 
of a diatomic molecule gives the vibra- 
tional frequency CO and the factor of anliarmoni- 

2 

city cox and according to the formula D = — 

the dissociation energy D of each of the two 
electronic states involved. It is mostly possible 
also, to obtain an idea as to the character of 
these terms, fi.f/., from considerations of the emitter 
and the number of heads each individual band 
possesses. The internuclear distance Tq can also 
be estimated by certain empirical formulas and 
this as well as the character of the terms can be 
definitely confirmed by the detailed rotational 
analysis of the bands. 

In analogy with the spectra of atoms we 
distinguish these terms by their multiplicity and 
by the value of a quantum number, which 
represents the total orbital angular momentum 
along the nuclear axis of the molecule. Thus 
we get S, n, A, etc., if this quantum number 

= 0, 1, 2, etc. The multiplicity is indicated 
by a superscript thus etc., which 

means that the spin quantum number S has 
the values 0, etc., the multiplicity (number of 
sub-levels) being given by 2S + 1- 

This description is not complete, but sufficient 
for the purpose of the present subject, which is 
the electronic configuration of the molecule. 
There are two ways to construct the wavefunc- 
tion of a molecule. The first method has been 
developed mainly by Heitler, London, Slater, 
and Pauling, and is therefore known as the H.L.S.P 
method.^ This method constructs the wavefunc- 
tion of the molecule from those of the separated 
atoms or their valence electrons and accordingly 
arrives at the character of the molecular electronic 
term from considerations of the constituting 
atomic terms. The second method, originated by 
Lennard- Jones and developed by Herzberg, 
Hund, and MuUiken, is called the method of 
molecular orbitals and staits from the very 
beginning with the completed molecule, i.e., with 
the atoms at their proper internuclear distance 
and constructs the wavefunction of the molecule 
from those of its constituent electrons. The 
first method naturally is better suited for the 
description of the molecule at large internuclear 
distances, while the second one is so at smaller 
distances. Both of these have their own advan- 
tages ; thus the H.L.S.P. method appears to be 


* Presidential address, deliv^ered in the Physical 
Society, Aligarh, March 26th, 1936. 

^ References of the theoretical investigations will be 
found more or less complete in the following papers : 
J, H Van VIeck and A. Sherman : Rev. Mod. P/iys., 1935, 
7, 167; R. S. Mulliken, /. CAem. Pkys., 1935, 3, 375; 
H. Lessheim and R. Samuel, Proc. Ind. Ac. Sci.y 
(Bangalore), 1935, 1, 623. For experimental results cf. 
W. Jevons, Report on Band wSpectia, London, 1932, and 
H. Sponer, Molekitelspektran, Berlin, 1936. 

The number of papers which are connected with this 
subject, is veiy large and only a few having a direct bearing 
QP the controversial points are quoted iq detafi, 


superior, as far as questions of energy are involved, 
whereas the orl.dtal method is more suited to the 
description of the electronic configuration and 
term scheme of the molecule. We shall therefore 
take up the latter view-point and base the follow- 
ing remarks on the method of molecular orbitals. 

Accordingly, we start with the system of the 
two positively charged nuclei at a fixed distance 
and introduce into the resulting field the electrons 
of the molecule individually one after the other. 
A molecule is di.stinguished from an atohi becau.se 
its field possesses a favoured direction ; this 
corresponds to the behaviour of an atom in a 
strong electric field and the quantum niimbers 
of the electrons therefore are the same as those of 
the Stark effect. Each single electron is charac- 
terised by an axial quantum number A, which 
shows, how much each electron contributes to 
that of the total angular momentum a and 
which is identical with the Stark effect quantum 
number mi of the atoms. The electrons are 

called O', TT, S. . . . electrons, if A is 0, 1, 2 in 

analogy to the s, p, d electrons of the atoms. 
They form quantum groups or “ orbitals ” and 
the maximal number of electrons in a cr group 
is 2, that in the tt group 4, because this includes 
the values m/ = -j-l and — 1. In a polyatomic 
molecule, however, the two directions parallel 
and antiparallel to the field are no longer degene- 
rated, and the tt group is split into two pairs. 
The molecule CH, for instance, with its 7 electrons, 
may be considered as a N atom, whose nucleus 
is divided into two parts, of which one possesses 
6, the other one, 1 charge, and which are slightly 
separated from each other. The two Is and the 
two 2s electrons of N can become cr electrons only, 
because, for 1 = 0, mi = A can have no other 
value but 0. The p-electrons, however, can 
become cr or 77 electrons, because for Z = 1, 
mi — A may have the values 0 and rtl. If 
we denote by superscripts the number of electrons 
in each group (if more than one is x^resent), we 
obtain the following electronic configurations for 
the CH molecule : — 

Isa^ 2sa^ 2pa^ 2p7T. 

Of the three p electrons, the first two have popu- 
lated the per group, the third, not finding a 
place there according to Pauli’s principle, has 
gone into the pm group. The order, in which the 
orbitals are written, is an energetical order. The 
more we proceed towards the right-hand side, 
the less energy is necessary, to ionise the molecule. 
This way of writing gives us also the contribution 
of each electron to A- At the same time each 
electron contributes I to the spin quantum number 
S. For both quantum numbers, however, we have 
not to pay regard to the electrons on the closed 
orbitals, here the first three, because all the 
vectors are counterbalanced, and the character 
of the ground term of CFI is determined only by 
the single 7r-electron. Two vectorial positions of 
L and S are possible and the term is a “iJ term. 
In the molecule HP, three electrons more are 
present and fill the three empty places in the 
2p77 orbital. Its electronic configuration is, 
according to that of the Ne atom, 

Isgr^ 2sqr^ 2pa^ 2^77^, 
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This configuration is only made ux) of closed 
groups and the quantum numbers areA.=0 and 
§ — O, the resulting state is a term. 

In this description, treating OH a,s N and HF 
as Ne, we have used the conception of the “united 
atom”, i.e., we have assumed, that the two nuclei 
are so close to each other, that they nearly coin- 
cide. It is assumed, that the field still resembles 
a central field as in an atom, so much so that the 
quantum numbers n and I of the atom retain 
their significance. This is true among the 
hydrides because they possess particularly small 
internuclear distances, the proton having no 
dimensions in the ordinary sense. We are thus 
able, to use these known quantum numbers to 
determine the unknown ones of the molecule. 
Generally, however, the field does not possess an 
approximately central character, but has only 
axial symmetric. Then it is not possible, to 
imagine the distance between tlie two nuclei 
shortened more and more, till the molecule be- 
comes a “ united atom ” because the quantum 
numbers of the latter one have lost their signi- 
ficance for the actual molecule. In this case w'e 
liave to determine the values of A from the 
quantum numbers of the separated atoms. In 
the symbols Isa, etc. just as vve have written the 
quantum numbers n and I of the “united atom ”, 
before the A of the molecule, so we shall now 
write the corresponding n and I values of the 
separated atoms behind A and get for the lowest 
orbitals, again in energetical order, 
or (Is) (7 (Is) cr (25) a (25) rr (2p) a (2p) 7 r{ 2 p) (7(2p) 

The configuration of the ground state of the 
molecule NO, in which we have two Is groups, 
two 2s groups and together seven p-electrons, is 
cr (Is) (Is) (2s) cr^ (2s) i2p) or^ (2p) tt (2p) 
and the term, exactly as that of CH, is a^iiterm. 
The two groups a (Is), i.e,, the K shells of N and 
O, remain for all practical purposes localised 
in the neighbourhood of their own nuclei and 
form so called “ atomic orbitals ”. The configu- 
ration proper of the molecule is formed by the 
following electrons of the L shell, which in this 
case are on “ molecular orbitals From this 
distinction the whole method has received its 
name. 

Premoted and Non-Premoted Electrons. 

From the above it will be seen that the energe- 
tical order of the electronic groups in the molecule 
is different for the two methods of interpolation, 
viz,, from the view-point of the “ united atom ” 
and from that of the separated system. For 
small internuclear distances we obtained the 

order aaaTraaTT . . , for bigger ones oaoaTra The 

reason for this is the operation of Pauli’s princii>le. 
Two separated atoms like C and 0 possess each 
a completed K shell, i.e., together four Is electrons. 
But the corresponding united atom, in this case 
Si, can have only one Is^ group. If we consider 
tlie CO molecule as an interpolation between 
the two extreme cases, and shorten the distance 
between the two atoms more and more, two of the 
four Is electrons have to find during this process 
a place somewhere else in the electronic configu- 
ration of the two centre system. As a matter 
of fact, these two electrons will of course remain 
as cr electrons, but will form the group 2pa in 
the united atom. In other words, if we have the 
two nuclei stripped of all electrons and fixed 
once at a small and once at a large internuclear 
distance and let in the electrons now being re- 


captured by them, we get different configurations. 
If the distance is large (the field of axial symmetry) 
the third electron becomes a Is electron. If 
the distance is small (approximate central sym- 
metry), the third electron will go into the group 
2s. Similar considerations apply to other groups, 
and this rearrangement of the groups can be seen, 
if we write the electronic configuration of a 
molecule with all quantum numbers, namely 
those of the “ united atom ” as well as those of 
the separated system. That of NO may serve 
as an example : 

IsoMls) 2pa*2(Xs) 2so-^(2s) Spn*- (2 s) 2p7r^ (2n) 
3scr^ (2p) 8^77* (2p). 

Among the electronic groups there are throe 
(marked by asterisks), which on increasing inter- 
nuclear distance go into higher orbitals, from is 
to 2p, from 25 to 3p, from 2p to 3d respectively. 
Such electrons are called “ premoted ” the other 
ones non-premoted. The energetical relation 
between the orbitals at various values of r was 
first calculated for ^12"^ and later generalised for 
other molecules by hlund, and is shown in the 
diagram of Figure 1. This correlation table 



Fig. 1. 


indicates the energetical order of the molecular 
orbitals for any internuclear distance from 
r = 0 to r = X . For a number of molecules the 
probable value of r is indicated and going along 
the dotted line, we can read off the series of 
electronic groups. At the same time the different 
heights of the groups above the abscissa indicates 
the energy. It can be seen that the energy to 
tear off the electrons generally decreases vith 
increasing quantum numbers and, furthermore, 
that on decreasing internuclear distance the 
system of two atoms loses energy by the process 
of premotion and gains energy by the non- 
premoted groups. A premoted group is bound 
with less energy than the corresponding non- 
premoted one. 

The Process of Dissociation. 

From the character of the term we construct 
such electronic configurations, which yield the 
required S and A values. The energies of excita- 
tion and dissociation (calculated from the harmonic 
and anharmordc constants) indicate, from which 
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term of the atoms in question the level of the 
molecule arises and gives us the quantum numbers 
of the electrons in the separated atoms. In 
this way it is mostly possible to select the true 
electronic configuration from among the possible 
ones. 

In the case of a diatomic molecule we know 
that its potential energy can be expressed as a 
function of the internuclear distance between 
its constituent atoms. We thus obtain, as 
Franck pointed out first, the potential energy 
curve, which runs parallel to the axis of the inter- 
nuclear distance so long as the system represents 
two separated atoms. This curve will show a 
minimum if the two atoms enter into chemical 
combination to form a molecule, but it will have 
no minimum in the case of an elastic impact of 
the two atoms, which does not lead to chemical 
linkage. If one or both of these atoms are excited 
from the very beginning of molecular formation, 
then the horizontal part of the curve is higher 
by an amount which is given by the excitation 
energy of the atom or atoms concerned. If now 
the atoms combine to form a molecule, we obtain 
the curve of potential energy of an excited electro- 
nic level which again may or may not exhibit a 
minimum. In this way we may obtain a number 
of potential energy curves for a molecule which 
represent the various electronic levels of the 
molecule in different electronic configurations. 
The potential energy curves which do not show a 
minimum also come under this category. 

I^et us consider the lowest of such, potential 
curves. Its trough represents the various vibra- 
tional energy levels that belong to the molecule 
and here the equilibrium position or roughly the 
minimum of the curve indicates the internuclear 
distance in that state of the molecule, where 
it is in its lowest vibrational level. The 
difference in the energy between this position 
and the position of the separated atoms gives 
the dissociation energy D" of the molecule. If 
the molecule absorbs light of a certain energy I'o 
its electronic configuration is changed and we 
obtain an excited term. Its energy of dissociation 
D' correlates it wdth the level of the separated 
atoms of which now, at least in many cases, one 
is excited. The difference vq + D' — D" equals 
the energy of excitation of this atom. Thus in 
H 2 (Fig. 2) the ground-level has the electronic 
configuration l^cr^ and the dissociation energy 
4.47 volts. By removing one electron into an 
excited group, the term Is or 2p a obtains, 
Vo being 11. 13 volts, D' = 3.47 volts. The 
difference Vo + D" — D" = 10.15 volts gives 
the energy difference of the separated system 
and agrees very w^ell with the energy of the 
first line of the Lyman series at 1215-7 A.U. 
Hence the ground-level is formed by two normal 
H atoms both in the term 1 -S, the excited level 
of the molecule by one normal and one excited 
atom in the term 2 ^S. In both states of the 
molecule the electrons counterbalance their spin, 
the two molecular states being singlet terms. 
If two normal H atoms approach each other 
the electrons having parallel spin, a level 
results, wdiich is a repulsive term, the IJ ; r curve 
not possessing any minimum. This term is 
the final level of the continuous emission spec- 
trum of hydrogen. 

’To take another example, the above configura- 
tion of the ground state of NO contains four 2s 
and seven 2p electrons and therefore arises 



Fig. 2. 

from the combinations N (2s^ 2p^) -f 0 (2s^ 2p^), 
which are those of the unexcited atorns. But 



besides the ground terms and respectively 
also other terms, Ls., and of N and and 
hS of O, have the same electronic configuration. 
However, NO fortunately possesses the excited 
electronic level ^17 and, according to the dissocia- 
tion energy of this term, it arises from the corribi- 
nation of two atoms, one of which is excited by 3-4 
volts. This agrees with the energy of excitation of 
the excited (2s^ 2p^ -P) term of N and proves, that 
the ground-level of the molecule is formed by 
two unexcited atoms. A third term of NO, is 
interesting, because its energy of dissociation is 
bigger than that of the ground-level. It is cor- 
related to O (2s^ 2p4 3p) ^ ( 2^2 2p2 3s 4P). The 

electronic configuration of the molecule in this 
state is therefore (if we abbreviate the atomic 
orbitals of the K shells by Ivj and Ko) : — 

K 2 28(7^ (2s) 3pcr^ (2s) 2p7r^ (2p) Ssa^ (2p) 

— 3sct [3s). 
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We find that the partial removal of the odd 
Sdn (2p) electron increases the energy of dissocia- 
tion, or in other words, if the electron, which 
later on remains unpaired in the molecule, is 
already removed to the M shell in the N atom, 
a molecule with an increased bond energy is 
formed. This interpretation, confirmed by the 
bands of PO, AsO and SbO, appears to be 
important for a theory of valency.^ 

In similar ways we learn that the group of 
the earth alkali metals acts repulsively. The 
ground state of the molecules of the BeO and 
BeF type does not arise from the combination 
of unexcited metal atoms in the term with O 
and F, Cl, etc., but from that of excited metal 
atoms in the term sp ^P, the helium-like s" group 
having been previously fissured. This result is 
of interest, because it shows, that also a non- 
premoted group may act repulsively. For some 
time, because the extrapolation of the dissociation 
energy is never entirely accurate, this result was 
doubted, but to-day it is proved in two ways. 
Some of the molecular terms have to be correlated 
to terms of atoms, in which two electrons are 
excited simultaneously (the so-called anomalous 
terms) and this shows, that already one electron 
was excited in the dissociation products of the 
ground-level. A clear decision is furthermore 
given by the spectrum of CdF. Here the energies 
of excitation of the metal are increased, Cd 
belonging to the sub-group of the Periodic Table 
and therefore the only possible correlation proves 
beyond doubt that the metals of the second 
group are chemically inert, so long as the s- 
group of electrons remains undisturbed.^ 

Development op the Orbital Method to a 

Theory of Valency by the Introduction 
OP New Postulates. 

Proceeding from the description of the elec- 
tronic configuration and term system of the 
molecule, to questions of valency, we shall again 
take up the view-point of the method of molecular 
orbitals. Here, however, the answers furnished 
by the theory are not so clear as for the problems 
dealt with above. Whereas these latter concerned 
the completed molecule, i.e,, the system of two 
atoms at small internuclear distances, for which 
the method of molecular orbitals is singularly 
adapted, questions of valency invariably involve 
the process of dissociation (or its converse, the 
process of formation) of the molecule, i.e., are 
dealing with the same system at large inter- 
nuclear distances, which is already somewhat 
outside the scope of the orbital method. 

If two atoms undergo chemical combination, 
the ground state of the molecule possesses a 
potential curve with a minimum at a particular 
internuclear distance. Only by means of intro- 
duction of energy it is then possible either to 
increase or to decrease the distance of the two 
atoms and the minimum of the U : r curve is 
therefore the necessary condition of molecular 
formation. Any theory of valency on the basis 
of band spectroscopy has therefore at first to 


- (di) H. Lessheim and R. Samuel, Z. PJiys., 1933, 
184, 637 ; 1934, 88, 276 ; (d) PhiL Mag., 1936, 21, 41. 

(£•) P. C. Mahanti, Ind. Jour. Phys., 1935, 9, 517. 

3 [^a) G. Herzberg, Z. Phys., 1929, 57, 601:^ H. 
Lessheim and R. Samuel, loc. cit. (3) R. K. Asundi, R. 
Saxiiuel and Mohd. Zaki-Uddin, Proc. P/iys. Sac. (London), 
1935,47, 235. 
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show, which of the curves of the possible elec- 
tronic configurations possess a minimum and 
which not, or, in other words, w^hich of them is 
an attractive curve and which a repulsive one. 
The next step will then be, to find out, what 
distinguishes the wavefunctions of the attractive 
terms from those which belong to the repulsive 
ones. 

The method of molecular orbitals as such 
does not furnish any answer to both these ques- 
tions 'at the present state. It is not qualified 
to distinguish between the attractive and repulsive 
curves nor to give the amount of energy of dissocia- 
tion. The reasons, as we shall see, are inherent 
to this method ; they are connected with its 
general inability to describe the system at larger 
inbernuclear distances and due to the same 
principle which brings about its advantages, i.e., 
that the interaction of the electrons does not 
play any part in it. It is therefore necessary to 
introduce new conceptions into the method of 
molecular orbitals, but from the very beginning 
it should be emphasized, that such a procedure 
means the introduction of new postulates, and it is 
not on tlie method of molecular orbitals but on 
these postulates, that the theory of valency is 
based. 

The first postulate, introduced particularly by 
Herzberg and Mulliken, is, to identify premoted 
and non-premoted electrons with anti-bonding 
and bonding electrons respectively. A pre- 
moted electron of a molecule is bound with less 
energy than the corresponding non-premoted 
one. It is assumed, that a premoted or non- 
premoted electron tends to make the U : r curve 
repulsive or attractive respectively. The U : ?• 
curve of the particular molecule is conceived to 
be made up from the single terms of the single 
electrons, the correlation table indicates the loss 
or gain of energy per single electron and as a 
matter of principle it is assumed, that the grand 
total of these energy changes of the single electrons 
describes that of the molecule as a whole. In 
reality, however, the correlation table shows 
only that a premoted orbital is higher than the 
corresponding non-premoted one, but it is unable 
to indicate, whether both together are higher or 
lower than the correlated ones in the atom. 
This correlates a particular orbital, say Is, to a 
particular orbital in the molecule, say Icr (Is) 
but we do not know, if the left-hand side of the 
table, which refers to the molecule, lies as a 
whole higher or lower than the right-hand side 
of the separated atoms. To avoid this difficulty, 
Mulliken fixes the energy relation of the lower 
ends of the two sides once for all by referring to 
Ho'’’. Here the potential curve of the single 
electron can be accurately determined, because 
only one electron is present. The curve of the 
non-premoted Isa (Is) electron is that of the 
ground-level of this molecule ion and it is con- 
cluded, that it is attractive, because the orbital 
is a non-premoted one. In the neutral molecule 
Hg a second electron is present, which finds its 
place in the same orbital. In He^, however, 
the third and fourth electrons populate the next 
orbital, on account of Pauli’s principle, and this, 
i.e., 2pcr (Is) is a premoted group. Thus the 
effect of the two first bonding electrons is counter- 
balanced by that of the two last anti-bonding 
electrons and therefore chemical combination of 
two He atoms is not possible. 

Here the wavemechanical interaction, which i§ 
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due to the equality of tlie electrons and is the 
decisive bonding effect in ITeitler and London’s 
calculation, is neglected, because the whole 
argumentation is solely based on the conditions 
of where only one electron is present and 

therefore no interaction with a second electron is 
possible. If linkage generally is due to this 
interaction, the non-existence of a stable Pleo 
molecule (formed by unexcited atoms! ), wdll 
then indicate, that the orbital l^o (Is) lies still 
below 2pa (Is) but that both the orbitals, the 
'non-premoted one as well as the premoted one, 
together are higher than in the separated system, 
i.e,, they are anti-bonding, because in the He atom 
they form closed shells Is^, and the energetical 
relation of the right and left-hand side of the 
correlation table in does not permit generalisa- 
tion. This is corroborated by certain difficulties, 
which the theory encounters in the case of the 
molecule LiH, which possesses the same number 
of electrons as He 2 , but exists with an energy of 
dissociation of 2 .o e.v. It can be shown that 
there is no other explanation of this rather higli 
energy value possible, but to accept Lennard- 
Jones’ manner of counting by neglecting the 
closed shells and to consider the valence electron 
of Li as well as that of H as a Is electron. 
In this case both of them are bonding elec- 
trons but then already one of them should be 
sufficient for the formation of a stable molecule 
and the molecules HeH or LiH+ should exist 
too. Experimental evidence and wavemecha- 
nical calculation show, however, that they do 
not exist. Furthermore, experimental evidence 
shows, that H 2 + is indeed the only example 
of a molecule with a single valence electron, that 
not only HeH and LiH+ but also molecules of 
the type LL*^ or BeH^+ do not exist, wdiereas 
the corresponding molecules with two valence 
electrons are all well known spectroscopically, 
i.^., molecules of the type LiH, Lio, BeH and 
BeH+. 

In this theory the bonding effect is due not to 
the interaction of the electrons but to the degene- 
racy of the nuclear fields. In H 2 + the fields of tlie 
two" nuclei are indeed completely identical and 
Hund has shown, that a single electron possesses 
bonding power also, when the nuclear fields, 
short of being identical, are only approximately 
degenerated. Such a theory of valency considers 
this effect based on the degeneracy of the 
fields as the predominating bonding effect, the 
formation of electron pairs in the molecule being 
then only incidental. Since this bonding effect 
is produced by the single electron, the inter- 
action of electrons need not be considered except 
as a superimposed secondary effect. This con- 
ception can be made use of as a wavemechanical 
interpretation of those chemical theories of 
valency, which have been developed particularly 
by Langmuir, Lowry, Sidgwick a.o.,^ and in which 
certain types of chemical bonds are brought 
about by the electrons of one atom only (the 
“ donor”) without interaction with electrons of 
the second atom, and from the original literature 
it can be seen, that the interpretation of the 
method of molecular orbitals as a single- electron 

t Indeed a molecule Heo, formed by excited atoms, 
exists. 

^ Cf, N. V. Sidgwick, The Electronic Theory of 
Valency, Oxford, 1927, and contributions to the Annnal 
Ee forts of the Chew. Soc. Londiw. 
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bond theory of valency has indeed been spon- 
sored by the requirements of the theory of this 
school of chemical thought. 

We have seen that the basic postulate of this 
interpretation, i.e., the identification of premoted 
and non-premoted electrons with anti-bonding 
and bonding electrons has been introduced into 
tlie orbital method by fixing the energy relation 
of the right and left-hand side of the correlation 
table according to the ground state of H 2 '^. In 
a similar way the postulate of the second possible 
interpretation of the same method goes back 
to the neutral molecule Hg. Here the emphasis 
is laid just on the second bonding effect, produced 
by the equality of the electrons. Since the 
electrons are alwmys identical, this degeneracy 
remains always present and does not require the 
additional assumption of approximate degeneracy 
of so vastly different fields as, c.p., 0^+ and 0^+ ih 
CO or Be2+ and F^+ in BeF. So that wave- 
mechanical interaction is brought about and 
chemical linkage produced by the formation of 
electron pairs in the molecule. Accordingly it i.s 
assumed that an attractive U ; r curve arises, 
when electrons of different atoms join in tlie 
same molecular orbital, as in the ground state 
of H 2 . The premotion of the electrons plays 
the role of a superposed secondary effect onlV. 
Unpremoted orbitals contribute more, premoted 
orbitals less to the energy of formation, but if a 
premoted orbital is populated by a pair of elec- 
trons, one of either atom, the effect of the inter- 
action may vastly prevail over that of premotion 
and the total contribution may still be positive, 
Thus the term of H 2 , which arises when the 
electrons of the two unexcited atoms enter the 
premoted orbital 2p>a (Is) is not only stable, but 
this configuration satisfies also the criterion of 
linkage of the Slater-Pauling theory, the wave- 
functions of the two electrons overlapping. 
Such a theory leads to the intcrx)retation of 
the method of molecular orbitals as a pair bond 
theory of valency and approaches therefore the 
other wavemechanical methods of Heitler, 
London, Slater and Pauling. If we compare it 
with chemical theories of ’ linkage, it may be 
considered as a wavemechanical interpretation 
of the pre- wavemechanical pair bond theory of 
Lewis and its development by Grimm 'and 
Sommerfeld.^ 

To our mind recent developments of hand s^^edro- 
scopy have decided more and more against the 
identification of bonding tcith non-premoted and 
anti-bonding with premoted electrons. We men- 
tioned above the spectra of molecules like BeO 
and BeF, wliich clearly show that the unexcited 
metal atoms in the term s- do not undergo 
chemical combination. But Be (s- hS) -[- 0 (s-p^T) 
or F {s^ p^ “P) should form a stable molecule 
if the above assumption were correct. The 
premoted and non-premoted cr groups cancel 
out and there remain four or five 2 :>-electrons 
respectively, all on non-premoted orbitals. As a 
matter of fact, unexcited Be -f- unexcited 0 
should form a molecule BeO possessing a triplet 
term, but experimentally we get a singlet terni 
as the ground level of these molecules. The 
further assumption, that it originates from Be 
(^S) -f- O (^D) fails, because the correlation of 
the molecular term to those of the separated 
atoms, described above, clearly indicates that 


5 Cf. H. G. Grimm, JIandb. d, Physik, 1933, XXIV. 
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the ground -level of BeO involves an excited Be 
atom and this is corroborated by the spectrum 
of BeF. Tliis correlation has been used already 
for about a dozen of molecules of tiiese two types 
and cannot be taken to be fortuitous. Here 
clearly exist two electronic configurations, wliich 
both should produce stable terms of the molecule 
according to the single electron bond inter- 
pretation of the method of molecular orbitals, 
but instable terms according to the pair bond 
theory of valency — and the experiment sliows 
definitely, that these stable terms do not exist. 
The conclusion, that not the promoted but the 
odd electron ^veakens tlie chemical bond is again 
at once confirmed by the spectra of all the mole- 
cules of NO type, hr., NO, PO, AsO and SbO. 

Furthermore, new spectra are again entirely 
consonant witli this view. Molecules like AlO 
and GaO behave similar to BoO and MgO. In 
its unexcited configuration irp the metal atom 
forms only a single link with oxygen and the 
double bond comes into existence only after the 
original S“ group of the metal atom has been 
broken up. Those excited terms, which possess 
a liigher energy of dissociation than the ground- 
level on account of the double bond, therefore 
dissociate into oxygen and an excited metal atom 
in the configuration Again SiF and SnCl 


behave like BeF, MgF, or NO ; they are odd 
numbered and increase their energy of dissocia- 
tion by the partial removal of the odd electron, 
which does not take part in the linkage^. 

If we do not take into consideration hydrides, 
which approach the united atom ”, but ordinary 
diatomic molecules, then we must say, that the 
interpretation of band spectra during tlie last 
few years has changed the whole basis for the 
interpretation of the method of moleculer orbitals 
as a theory of valency. There is ample experi- 
mental proof for tlie conclusion, tliat not non- 
premoted electrons, but electrons, whicli join in 
the same orbital with other ones of the second 
atom confer stability to a molecule and that 
not promoted electrons disturb the linkage but 
the unpaired ones. These new results, obtained 
from new correlations and new spectra are so 
uniform and follow so closely the predictions of the 
pair bond theory, that thk‘e seems to be little 
or no doubt for the experimentalist. How far 
they may serve as the l:>asis of the theory of 
valency will be seen from a more general survey. 


^ For molecules of the type GaO and SiF, cf., forth- 
coming papers of R. K. Asundi and R. Samuel, Pro:, !nd. 
Ac, Si'i. (Bangalore), in press. 

( To be Co7i!inued. ) 


Recent Advances in Sanitary Science. 


^HE following is the extract of an address 
delivered by Dr. Gilbert J? Fowler, before 
the Joint Session of the Association of Economic 
Biologists, Coimbatore, the Indian Academy of 
Sciences, the Indian Chemical Society (Madinas 
Branch), the Institute of Chemistry of Great 
Britain and Ireland (Indian Branch), the 
Society of Biological Chemists, India, and the 
South Indian Science Association, Bangalore, 
held at Bangalore on 1 0th April 1036. 

Dr. Fowler dealt witli the recent researches on 
water purification, with particular reference to 
Madras, tlie study of sewage-sick .soils and the 
sewage problems of Madras and Ahmedabad. 
Finally he spoke of recent researches and dis- 
cussions on the manufacture of compost from 
waste materials. 

Introducing the subject he thanked the Presi- 
dent (Dewan Bahadur N. N. Iyengar) for liis 
kind reference to the work which had been done 
in connection with the provision of compost for 
the villagers. It was a great encouragement to 
liim that his objective towards which he had 
devoted a good many year.s of work seemed now 
within sight of fulfilment. He referred to a 
recent address by Sir George Schuster to the 
Royal Society of Arts in London, where Sir 
George had quoted Lord Bacon to the effect that 
money was like muck, it was no good unless it 
was spread. The scientific utilisation of waste 
materials for the use of agriculture was a true 
spreading of wealth. We heard that nowadays 
in England the distribution by Government of 
free milk to necessitous scliool children was an 
accomplished fact. Such a policy would have 
been hardly conceivable not so many years ago, 
yet now it was realised that the safeguarding 


of the health and well-being of the future gene- 
ration was the best possible investment a country 
could make. There was in England at the present 
time a movement witii the object of converting 
the sewage works of the country into Fertiliser 
Factories. The economics of this question had 
awakened vigorous discussion. One school, 
supported mainly by engineers, was in favour, 
e.g., of discharging all the sewage of London 
througli a long tunnel into the sea. Another 
school, representing Biochemistry and Agri- 
culture, was averse even to the water carriage 
system on account of its waste of fertilising 
material. In view of the large expenditure of 
capital on works of sanitation it was of the 
highest importance that the scientific foundations 
of the subject should be thoroughly investigated. 
In his ( Dr. Fowler’s) opinion, the true .solution of 
the problem would only be found in a close 
adherence to Nature’s cycle. Recent researcli 
by McCarrison, Howard and others had shown 
the immense importance of certain factors which 
must be present in the food of plants and conse- 
quently of animals if the processes of life were 
to function satisfactorily. It was the little extra 
something, be it \fitamin or hormone, protein 
cleavage product or whatever it might be named 
which was characteristic of living process, 
which determined the health and well-being of 
the plant and the animal whicli fed thereon. 

Having these considerations in mind, it was 
interesting to note that the largest modern 
sewage w’orks, m%., at Mogden (West Middlesex, 
England) involved a capital cost of approximately 
£ 1,700,000 which was almost the same as the 
capital value of the Kolar Gold Fields. The 
question arose, which was the more valuable, 
Nitrogen or Gold ? 
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Recent Researches in the Theory of Meromorphic Functions with 
Special Reference to the Picard-Borel Theorem.''' 


Part n. 

{Concluded .) 


qUPPOSE /i (2) and U_ (s) be two rational 
^ functions whicli are sucli that the places 
at whicli they take two given values (for simpli- 
city take these to be 0 and oo) are identical. 
(Tlie same order of multiplicity.) Then, it is 
easy to see that they are identical except for a 
constant. Wliat is the corresponding theorem in 
the case of two meromorphic functions ? The 
most important theorems in this connection are 
due to Nevanlinna. Plis first theorem shov\s 
that if for five different ay’s tl\e equations (1) 
(s)= (2) /2 ( 2 )=uy, have identical solutions 

in s, then the functions are identical- (The func- 
tions are meromorphic.) This is proved as 
follows. Let us introduce the following functions : 




2*77 

0 


n (?% /i — / 2 ) ~ ■tke number of zeros of /i =/2 
in 1 2 ; ! <- r. N (r, fi~ f 2 ) being defined as before. 
By the method of proof" of the first fundamental 
theorem it is obvious that 
T ( r , A ) + T ( r , f , ) = (A , A ) + ( r , A - A ) 

> N (r, A ““A)- the order of T (r, A) 
greater than that of T (r, A) definiteness. 
Then 2 T (r, A) > N (r, A ~ A)- T^et us denote 
the functions corresponding to A ( 2 ) t>y N, m, etc. 
Then a little consideration will show that 


N(r,/i -/;)>rN(r, a„) - N(r). 2 T (r,/i ) > 


2JN{r,av} — N (r). But from II, taking q = 5. 


3 T(7',/i) < i7N(r, av)- N (r) + 0 flog rT(r)]. 


Combining the two we obtain Lim 

log r 

<[ oo. both A .A rational functions 
and in that case they are obviously identical. 
[It is to be noted tliat we have not at all assumed 
that A A take the values ay with the same 
orders of multiplicity. We have merely assumed 
that they take it at the same places.] 

Next we take up the question of the identity 
of two functions if the distribution for four 
ay’s are the same. The results obtained in this 
case are in a sense incomplete. Nevanlinna has 
proved that in case the functions take the four 
values at the same places with the same orders 
of multiplicity then the functions are identical 
except in a special case wherein the ay’s are 
harmonic and two of them are lacunary values 
for both the functions ; in that case, the two 
functions are connected by a homograpliic 
relation. But no corresponding result in case 
the restriction about the same order of multi- 
plicity is removed is known. In order to prove 
these results we have to prove first of all some 


Abstract of lectures delivered byK. Venkatachaliengar 
to the Central College Mathematical Society, Bangalore, 


theorems in connection witli meromorifiiic func- 
tions connected by a hneai* relation and havim'- 
two lacunary values. This itself is an important 
chapter in the theory which was started bv 
Borel and developed by Bloch and Nevanlinna : 
its application to the problems of imicity is due 
to Polya. 

Before proceeding to tlie proofs of these results 
we mention a few results wdiich are obvious 
from the definitions themselves. 

(2) T(r,A -I- AX 2T(r,A)-i-T(r,A)+0(l). 

(3) T(r,AA) < T(r,A) + T(r,A). 

Now Picard’s theorem can be stated in an- 
other form. vSuppose an integral function does 
not take the values 0 and 1 ; i.e., if / = e^i 
1 _ / = eN '2 wdiere and integral functions, 

then e^-f- e^ 2 = 1. Picard’s theorem asserts that 
such an equation cannot hold unless when 
and ^2 suitable constants. Borel generalised 
this result in tlie following way. Suppose we 

>/ 

have a relation of the form S cy <i>v = 0 where 

1 

(jty’s are integrcil /unctions which do not take the 
value zero say. Then, if tliey are linearly inde- 
pendent, their mutual ratios should be constant. 
[If they are not linearly independent it should 
be possible to break up the equation into a 
number of equations in each of which the func- 
tions that occur are linearly independent. The 
result will be true for each of the new equations. ] 
In order to prove these results we have to deduce 
the second fundamental theoi-em in a form 
deduced by Nevanlinna originally by means of 
which he deduced 11. The theorem is the 
following : 

II^. in ^r, , CO ) = 0 [log r d.\r)] [except for 


the exceptional intervals. To be always under- 
stood] . 

We give here a new proof by adopting the 
method of Ahlfors. 

Now 


277 

A (r) =/ 


0 


\r\-pif) 
[1+1/ 1 -]= 


dd. Take 


logp(/) = 2 log [/, 0]-L [/, oo]-i 

- jS log [Jog [/, 0]-'. (/, oo)-J] + C 
where C is sucli that the total density is unitv, 
SO that the integral is convergent. Substi- 
tuting the values for [A hA etc., and simplifying 
we have 

277 

(1) AW-K/ifL[lo,L+l«]-L,D 

0 

and 
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results on the characteristic functions of products 
and sums of functions, and writing 


ZTT 


^ (log 2)"j3. [K is a constant.] 
Utilising tliis we obtain 


A(r) H-K(log 2)-/3 

2K7T 


kf[ 


1 , I /' p"! 
1 + ! y ! j 


1 __ 

1 1 1 

X 

<f>2' ^ 

“ 



^2 <l>3 


<t>i <l>i' 


hi 


iil ... ^ 


4>3 


cj)i 




etc. we obtain by 
+ N(r, D, co) - N(r, \), 0) 


logarithm of tlie mean is ^ the mean of the 
logarithms we obtain 

27T 

log A(r) + 0( 1 ) > OT (r, j,°°) ~ ^ f 

0 

[log(/,0)-M/,°=)-^] dd. 

As 1 > 0, ^ TO (r, oo] — log 

2it 

Nf iog[/,o]-M/.~]-M^. 

0 

TO(r, ^,oo ^ < logA(r) + 0(1) + jSlog [w(r, 0) 

+ TO(r, oo)]- 

As log A (r) = 0 [log r T (r)] except in the excep- 
tional intervals we have II'\ [m (r, 0) -f 
m {r, oo)<;2T(r)]. [For the deduction of II 
from II"' see Nevanlinna’s excellent tract.] 

We state and derive Borel’s theorem in a 
slightly different way which is seen to be the 
same after a little reflection. Suppose cj^i, 
be any n integral functions which are linearly 
independent (.*. their Wronskian is ^ 0) and 
which are connected by the linear relation 
1. Then, if they have a common lacu- 
nary value they are all constants. This is proved 
as follows. For simplicity let us assume that 
;i = 3 and the common lacunary value is 0. 

We have 

. — ( 1 — (/ll) -}- ^2 + -f’ = 0, 

and (^i" -j" cj)-/ + cj)-/ — 0, 


D 


[let us use the symbol T;Ar) for 

T(r,^,,)]. 

Let T (r) be of the greatest order among all the 
characteristic functions that occur. Using the 


Ti(r) < N(r, co) + N(r, D, oo) — N(r, 1), 0) 
+ 0 [log r. T (r)]. 

Now D = W 5^>2 where W is the Wi-onskian 
of the ^’s. Writing the N (r, D)’s in terms of 
N (r, (^)’s and N (r, W) we obtain Tj^ (r) = 
0 [log r.T (r)], utilising the hypothesis that the 
<^’s do not take the values 0 or oo. Fi'om this it is 
clear that the c^’s are polynomials which contra- 
dicts the hypothesis that the ^’s are not zero. 
Hence, the are constants. [A slight genera- 
lisation is possible, i.c., we can assume that c^’s 
take 0 and oo, also. They sliould only assume 
them relatively rarely. [N (r, 0) and N (r, oo) 
-0[logr. T(r).] 

Now we apply this result to the theorem on 
unicity mentioned earlier, and /o are two 
meromorphic functions which take four given 
values ^2, «3 and % at the same places with 
the same order of multiplicity. Then, we prove 
either ( 1 ) They are identical or (2) two of these 
are lacunary values for both and /2, the 
cross-ratio (a^ a^) = - 1, and and /2 are 

connected by a liomographic relation. Let us 


IE it is not so, consider 


--- and ™ 

^4 12 


are integral functions with the common lacunary 
value 0. Eliminating and /2 we obtain 
U {a2 — ct‘^) <:j)i -j- {a> — ccz)(i>2(l)2 ~ 0. 

Applying Borel’s theorem to the six functions 

<j)^ 92 ^3- • • • which exclude the value 0 

and dividing them into groups in all possible 
ways, we obtain one of the following types of 
alternatives 

(1) =-- K(const.) (2) R =K. l } - ~ 

/2 - J2— CH /o - 


homographic transformation ; say, /2 


J2—CH J2 - (ii 

OV (3) = K- 

h - «i /i - «2 

If (1) is true then in case tlie functions are not 
identical both a2 and are lacunary values and 
as there cannot be more than two lacunary values 
Ug — ai= k (Ug - Ui) and Ug- «!= kia^ - Ui) 
k = 1 or the functions are identical. “ We can 
write (2) or (3) as /g = S {f{) where S is the 

homographic transformation ; say, /2 = 

<^ 7 i -r d 

Then either ©o is a lacunary value or else c = 0. 
The latter case is disposed off as (1). .*. is a 
lacunary value. S (co) should also be a lacunary 
value for both. S (oo) should be one of the 
three a’s or else there would be five values which 
has already been disposed off. And for the other 
two a% S (a) = a obviously. Hence, two of the 
values are fixed points of the homography and 
oo and the other a are corresponding points. 
Hence our theorem is completely proved. 
Nevanlinna has proved that if three functions 
take three values at the same places with the 
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Scimc orders of, niiiltiplicity tlion iit least two of 
them should be identical. From our analysis it 
is also clear that there do exist functions having- 
four identical distributions. 

Functions Meromorphic in the Unit ('irci.e. 

Our preceding analysis confines itself to the 
distribution of values of a nieromorphic function 
in the neighbourhood of an isolated singularity. 
A generalisation of that would be the pi*oblem of 
distribution of values of a meromorplnc function 
in the neighbourhood of a line singularity ; or 
in a slightly more general way we consider the 
13 robleni of distribution of a function given to be 
meromorplnc in a given region (not necessarily 
simply connected : and the function need not be 
one valued but should be capable of being conti- 
nued indefinitely with the exception of only 
poles as singularities). In sucli a case we have 
to uniformitise it ; i.e., we shall assume that we 
liave transformed the region to the area of the 
unit-circle. Then our problem is divided into 
two. One is the nature of the polymorphic 
function which transforms the region and the 
other is that of the distribution of the values of 
a meroniorphic function in the unit-circle. The 
former does not belong to the subject of the 
lecture. Therefore we take the latter problem 
and see how it diflters from the earlier case. 

The first fundamental theorem is easily seen 
to be true in this case also ; but the fact that 
T (r)-^ooas r-^oo is not obviously true. For 
all functions which are analytic and bounded in 
the unit-circle T (r) is certainly hounded. 
Nevanlinna has proved that if T (r) is bounded 
then the function is the quotient of two bounded 
functions. [It is of course not necessarily bounded.] 
The following is a slightly simplified version of 
Nevanlinna’s proof. T (r) is bounded N (r, 0) 
and N (r, oo) are both bounded. Evaluating 
y 

the integral N (r, 0) = and N (r, oo) 

0 


we easily deduce the following ; i.e.. if r.>, 73 , 

he the absolute values of tlie roots of 

f =0, in the Unit-circle (multiplicity 
being taken into account). We obtain N (1, 0) 

^ . .*. if N (r, 0) is bounded S (1 

To To 

is convergent. Let ai, • • *5 • • • • be the 

sequence of zeros of f {z), | o.u I ~ Then, 


3 show that the product fi {z) 

nverges uniformly in \ z \ < r < 1. Tliis is 
sily proved by finding the mciximum and mini- 
um values of 1 ^ in 1 < I a 1 <C r Wo 

1 rr 


have 

\ a\ +r I z- a 1 ^ \ a\ —r ^ 

l+r|a| ^|l-a3rl-r|a|‘ 
From this, it is easy to show that 



converges uniformly in the region considered. 
From tills w’e deduce that the same is true of 
the x>roduct and fi {z) is a function which is 


bounded and analytic in the unit-circle. We 
similarly form (z) with the poles instead of the 
zeros of / (z) in the unit-circle. Then it is easily 

seen / (t) = /J/,, where i/f (z) m analytic in 

I 1 < 1 . Now consider tlie circle [ s | = 7 *, 

Let A;- lie the set of points on it for which R U) i.s 
non-negative and By its complement. Then we 
determine two functions which are analytic 
ill I . 3 : i < 7 % say (z) and (z) which \are 

such that -= R (?/f) on A;-“and 0 on By and 

Uip^Cj^niip) on By and 0 on A^-. Then in 
! s I < 7 ’. — WU — [We assume that 

a suitable imagine, ry constant is added.] For 
a sequence 7 *// 1 we determine ijjj^ and simi- 


as 




and e 




are bound- 


/; 


larly. Tlien 
ed functions by Vitalis theorem [see c./;., 
Bieberbach — Lehrbmk dev FiinkU mm ■Tkeorie, 
Bd. I] there is a subsequence of {vy) for whidi 
botli ipiB) and 02 ^'') converge in 1 .-; [ <[ 1 to 
two functions whose real parts are po.3itive. 
Let these functions be and respectively. 
Then we can write / (z) in the "form f (z) ^ 

— j--* Both the numerator and the deno- 

h e-'r^ 

minator are bounded. 

We easily see that all other properties which 
are derived earlier to II are true for this case 
also ; but the theorems on defective values, etc., 
are not true without some other restriction. We 
have examples for which T (r) =0 

I^log J whicli do exclude any nvimbei* of 

values. A Fuchsian function with parabolic substi- 
tutions only, viz., tlie function whicli ti’ansforaisa 
circular polygon whose sides are arcs orthogonal 
to the unit-circle and which toucli each other 
(on the unit-circle obviou.sly) to the half-plane 
lias the requisite, property. [We omit tlie proof. 
See Nevanlinna, loc. clt.] The next point which 
needs amendment is the second fundamental 
theorem. Thti delinition of the exceptional 
intervals needs amendment. Insteail of tin* 

excejitional intervals being such that 2 / ~ i.s 

j f 

hr. 

finite (wliich is obviously meaningless in this 

/ dr 


1 — r 


1 

is finite. j^Note tliat J :j Z ” divergent, j With 

(j 

this definition of the exceptional intervals the 
second fundamental theorem assumes tlie follow- 
ing form in this case : 


II (./ - 2) T (r) < U N{r, it;,) - N, (r) + 0 

1 

[logTfT-)] I- (1 -h e) log ^ constant 

> 0 ) 

except in the exceptional intervals. We sec 
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therefore that all ouv theorems, viz., the theorems 
on defective values, imicity, multiple values, etc., 

remain the same provided that Lim j — r-r 

log (1 ~ r)’i- 

= CO. It is already mentioned that in case this is 
not true the theorems need not be valid. Many of 
our theorems can be amended suitably if T (/) 

= 0 j^Iog We shall state and prove one 

such result. [See Ahlfors, loc. cif.] Suppose 
T (r) 

Lun j — = p. Then we prove tliat the total 


defect is at most 2 + 1 /p. [See Nevanlinna’s tract 
for examples of functions possessing the preceding 
property.] Dividing II by T (r) we obtain 

{(/ — 2) q — 2 8 (ap) + , from whicii the 

result is at once apparent. 

We close our lecture with one or two slight 
observations. There is no necessity for excep- 
tional intervals in the case of meromorphic 

functions of finite order, viz., in case-!-—— <! co for 

rP 

a definite p. Now for all points which do not 
belong to the exceptional intervals 
^ (r) < [ T (r) r'^'. Suppose p is contained 

in an exceptional interval [a, h). Now T'(r) = 
0 [/’/’ + obviously [as T (r) is a convex 


increasing function of log r]. And by a slight 
change we can adjust the exceptional intervals 

in such a way that 2 J rP'^^ dr is finite. Now 

take an r < p, not belonging to any exceptional 
interval. Then 

r r 

T(r) - T(p) = J TMr) dr < k f rP * ^ dr. 

P P 

Now we can so adjust r, in such a way that 
T(r) — T(p) < M (independent of p). Now A(r) 

< [T(r)iL[r]^-i. Bufc Lim = oo. 

[T (r)] for some a. A(r) < [T (r)]^ for some 

1, 1 

[A(p)]^ < [A(r)]/S < [T(r) - T(p)] -f- Tip) 

= Tip) + 0(1). .-.logXip) = 0 [logT(p)]. 

We close the lectures with the remark that 
T (r, f') is of the same order as T (r, /) except 
in the exceptional intervals. This is too apparent 
if we put f' = /. f'lf and apply II. 

It is to be noted that we have unavoidably 
omitted many of the other branches of the 
subject. For a complete study the following 
books are recommended: (1) Valiron, Lectures 
on the Theorp of Integral Functioris^ (2) Nevan- 
linna’s tract, loc. cit. The latter is really a monu- 
mental book and also contains the bibliographv 
till the year 1929. 


Population Problem and Policy in India. 


npHE first Indian Population Conference was 
held at Lucknow on February 3 and 4, under 
the auspices of the Indian Institute of Population 
K-esearch. A large number of delegates from the 
Universities, Provincial Uovernments and States 
attended. The Conference w^as convened hy 
Dr. Radliakamal Mukerjee. 

In his address of welcome to the delegates. 
Dr. R. P. Paranjpye, Vice-Cdiancellor, Lucknow 
University, emphasised the importance of the 
question of i)opulation in India in its quantitative, 
economic and biological aspects as underlying- 
all sound progress. Wliat the country wants, 
he observed, is a healtliy vigorous population, 
every member of which should have a reasonable 
chance of living to a healthy old age and contri- 
bute to the general happiness of the people. For 
this, an adequate supply of nutritive food and 
other conditions of healthy life should be available 
to all, and the optimum population of a country 
should be determined by reference to these 
conditions. 

In his inaugural address, tlie Hon’ble Mr. 
J. M. Clay, Finance Member, U.P. Government, 
traced how the pressure of population had been 
the motive power behind the innumerable migra- 
tions and incursions of the human race from pre- 
historic times. In Europe, we have Italy and 
Germany claiming the right to expand with their 
overflowing populations into Africa. In Asia, 


we find .lapan following a similar policy towards 
China. In India itself, the rapid growtli of popu- 
lation presents a problem serious enough to 
demand the earnest thought of her public men. 
At the last census of 1931, the population of the 
sub-continent -was 352 millions ; it has now in- 
creased to at least 370 millions ; and unless 
some retarding factor impedes its natural progress, 
it will probably exceed 400 millions at the next 
enumeration in 1941 . Indeed, it is not impossible 
that India may, before the 20th century is much 
more than half way through, have to support 
a population equal to tliat of China. These are 
staggering figures ; they connote problems of the 
first magnitude for Government and for every 
thinking man. 

Prof. Radliakamal Mukerjee, in the course of 
Ills address as convener, discussed at length the 
problem of India’s population capacity. Prof. 
Mukerjee estimated that India’s present food 
shortage was 4S.4 billion calories and the present 
number of average men estimated witliout food 
in India, assuming that others obtained their 
normal daily ration, was 6 . 6 millions. India 
had 162 acres of waste lands wdiich might grow 
food under an unremitting population "pressure, 
but this could not increase the country’s popula- 
tion capacity beyond 441 millions of persons. 

Reviewing the growth of population in the 
country during the last 64 years. Prof. Mukerjee 
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stated that from 1871 to 1935 it increased from Dr. Cristopher Tietze, a physician of Vieima, 
20() millions to 373 millions and tlireatened to iS submitted a paper which showed the inaccuracy 
number 400 millions by the next census year. 7 : of registration of births and deaths and the result- 
By 1931, India’s present population capacity ing under -estimate of birth-rate and death-rate 
was overstepped and just before the end of a by a large margin. 

quarter of a century, assuming that the present Dr. H. D. Mathur showed by means of some 
rate of increase continued, India would overstep interesting diagrams the relation between oyer- 


441 millions — the ultimate population capacity 
under the existing farming and living standards 
ond industrial conditions of the people. 

Recent movement of prices, especially of 
agricultural produce, had compelled, and would 
compel more and more of even the well-to-do 
peasants, to reduce their standard of living. 

Modern education, medicine and public hygiene 
have reached the Indian village, and. as these 
spread more, birth-control will shock people less 
and an “adaptive fertility” will relieve the 
present heavy population pressure. 

It is only when the fertility of India’s work-a- 
day millions becomes somehow adapted to the 
present situation of definite and increasing food 
shortage, through their forethought and new 
attitude in the matter of the family, that India 
can look for a fresh advance of improved agri- 
culture, education and mass sanitation in her 
villages. These will be followed up as in the 
West by a reduction of mortality and increase 
of average longevity, and thus, as more and more 
of human fertility is left to lie fallows there will 
be an enrichment of life, its ecpiipment and 
experience from all sides. 

Vital Statistics Section. 

In his presidential address before the Vital 
Statistics Section of the Conference, Prof. K. B. 
Madhava of Mysore University pointed out the 
defects and absence of registration of various 
aspects of demography, such as birth and death, 
sickness, marriage, fertility, dependency, etc., 
and advocated that small areas may be selected 
and the registration of statistics may be arranged 
in these by the labour department, by munici- 
palities or universities. Without adequate data 
we cannot get correct pictures of society and the 
changing conditions in these. Anthro];)ometric 
measurements might also be undertaken by medi- 
cal colleges and public health progTammes might 
be formulated in lines with their findings. Insur- 
ance companies in India may, as in some countries 
of the Vv'est, carry on researches into disease and 
co-operate with public health agencies. 

In an important paper on the forecasting of 
population growdh in India, Prof. K. K. E. Raja 
estimated that unless some untoward event, such 
as a large-scale famine or epidemic, occurred, the 
population of British India will be likely to appro- 
ximate 400 millions in 1941. The favourable age 
composition of the married female population in 
India and the increase of their reproductive 
period, the decline of the death-rate, and other 
biological factors indicate that we are fast moving 
towards the 400 millions, 

A paper by Mr. Murli Dhai Joshi of Allahabad 
ITniversity show^ed cyclical variations of birth 
and death-rates indicating periods of 3.0, 5.6 
and 11 years. 

Dr. Radhakamal Mukerjee added that this 
entirely agreed with his findings of a corres- 
pondence of droughts and famines in Northern 
India with sun-spot occurrence which therefore 
initiated in some measure rainfall, vital and 
economic cycles in India. 


crowding and chronic house shortage in Lucknow 
Avith tuberculosis and respiratory diseases. 

Prof. Adarker’s paper on the trend of popula- 
tion elicited a lively discussion towards the 
conclusion of this session. 

Diet and Nutrition Section. 

The dangers to the rice-consuming people of 
India from eating polished and parboiled rice 
were stressed by Dr. Nilratan Dhar, speaking 
on “Food and National Efficiency” in his presi- 
dential address before the Diet’ and Nutrition 
Section of the Indian Population Conference. 
He emphasised the need of State intervention 
in this matter and urged for the rationalisation 
of agriculture to ensure the supply of food for the 
poor being upto the standards required for 
health. 

Dr. Radhakamal Mukerjee in a paper stressed 
that industrial wmrkers in India were accustomed 
to more varied and more adequate dietary in 
the cities than the peasants in the villages. On 
the other hand, the calories at which the Indian 
working man’s dietetic position ordinarily stood 
were much less than the British dietary level. 
This was responsible not only for lower weight, 
less stamina and more apathy, but also for the 
less strenuous work which could be done. 

The results, he added, of investigations of the 
specific effects of nitrogenous foods on hard work 
might contribute materially to the increase of 
industrial efficiency. The co-operation of physio- 
logists, psychologists and economists was essential 
in order to analyse and control all the factors 
which govern both the speed and volume of 
production in the country. 

Dr. W. Burridge, discussing the calorie require- 
ments in India, stressed the differences due to 
climatic factors. No wmrkman can work Avithout 
enough nourishment. Over the greater part of 
the year, however, manual work in India is done 
in great heat, and to do work in relative comfort 
under such circumstances the build of body 
required is the build which he possesses. Tliert: 
is no evidence that the Indian labourer Avas 
ever better off than he is to-day. He is just 
a man with thousands of yeai‘s of adaptation 
behind him. 

Economics Section. 

Presiding over the Economics Section, Dr. 
Radhakamal Mukerjee spoke on “Food Standards 
and Agricultural Practices” and stressed the 
needs of analysing food consumption and food 
values in India which was quite inadequate. 
There Avas also, he regretted, lack of precise 
information relating to Aveights of individuals 
taken in the fields, factories and Avorkshops per 
individual. 

On the basis of investigations of the basal 
metabolism, he proposed the following standards 
of calorie requirements in India : for Bengal and 
Southern India (rice and legume- eaters) 2,000 
calories (proteins 50, fats 50 and carbohydrates 
475 grammes) and for Northern India (wheal 
and legume-eaters) 2,400 calories (^proteins 60, 
fats 60 and carbohydrates 475 grammes). 
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Throughout India, he xjroceeded, tlie food 
materials were determined by what the fields 
yielded under different conditions of climates 
and soil and irrigation as well as under heavy 
population pressure. In fact, the x)hysical 
characteristics of the Indian peoples, their 
dietary and cropx:)ing were all governed by 
regional conditions. 

A lieavy burden of x)opulation causes a large 
and even wholesale substitution of wlieat by 
barley and the cheai)er luillets as foods and a 
complete omission of animal products, fruits 
and vegetables. This causes unbalance in diets 
which is particularly characteristic of the poorer 
sections and communities in India. On the 
other liand, agricultural progress is measured by 
the use of the more esteemed cereals such as wheat 
and rice and absolute increase in cereal con- 
sumption. However greater may be the food 
value of animal products, the consumjDtion of 
these cannot be easily increased as that of soya- 
beans, peas, etc., which may form a valuable 
addition to the dietary of the Indian cultivator 
under the existing farming organisation, adjusted 
as it is to a lieavy pop)ulation pressure. 

Diseases due to mal-nutrition are quite well 
known in India. Apart from diarrhoea, dysentery, 
beri-beri, epidemic dropsy, etc., the higher 
incidence of leprosy in the South, West and East 
of India has j-irobably a nutritional basis. The 
increase of lexirosy in the rice tracts of Northern 
Orissa. South-Western Bengal, Deccan and Madras 
is perhap>s connected with the exhaustion of soil 
and deficiency of food values of rice grains. 
\\uth an increase of population pressure on the 
soil, deforestation has gone on for decades and 
tills has also contributed in no small measure 
towards the lowering of housing conditions in 
villages by making the supply of timber and 
bamboo scarcer and scarcer. 

Such is the low standai'd of living that family 
budgets of xieasants and industrial workers, 
collected from different xiarts of India, do not 
show the exiiected increase of percentcige in 
expenditure on clothing, bedding and utensils 
with an increase in income. Mal-nutiition, 
illiteracy, sickness and high mortality all ci'eate 
a vicious circle, while slow industrialisation and 
absence of opportunities for emigration make an 
escape imx">ossible. 

Mr. D. P. Mukerji discussed the logical validity 
of the concept of Optimum as representing a 
standard towards which present economic condi- 
tions are ideally related. 

Mr. B. N. Oanguly of Delhi University, pointed 
out that in an area of congested population, 
there is a great need of agricultural planning 
and of a balanced development of industry and 
agriculture based botli on food and commercial 
cropxDing. 

In a papei- based on intensive investigation on 
the cost of living of the industrial labourers of 
the U. P., Mr. S. P. Saksena found that the 
average quantity consumed was less than the 
jail diet by at least I chattack, and that it was 
also inferior in quality. 

Sociological Section. 

Professor Benoy Kumar Sarkar, in his presi- 
dential address to the Sociological Section of the 
Conference, pointed out that India’s output in 
the sciences of sociology and population as deve- 
loped in modern times w^as very modest. In 


neither field was it possible for anybody to make 
a debut to-day on the foundation of settled facts 
and universally accepted generalisations. The 
situation was on the contrary rather that of 
powerful controversies. One might speak of a 
virtual crisis in both these disciplines. Never 
was the necessity for avoiding any unstinted and 
unthinking alliance with one or other of the 
warring schools of systems of sociology and 
demographic thought more profound than to-day. 
At the threshold of the first Indian Population 
(’onference, which happened also to be the first 
Indian Sociological Conference, it should be 
reasonable, he said, to maintain a thorouglily 
objective and critical attitude in regard to the 
prevailing ‘"isms” and policies. In conclusion 
he put forward a strong plea for rationalisation 
of demographic distribution. 

Speaking on the Dysgenic Trends of the Indian 
Population, Dr. Radhakamal Mukerjee stressed 
that, in India, for several decades, the intellectual 
social groups on account of such dysgenic customs 
like rigid hypergamy and endogamy as well as 
of a natural paucity of females, are showing 
either smaller natural increases or actual dimi- 
nutions, as in the United Provinces. On the 
other hand, the less literate and backward social 
groups are more progressive demologically and 
these threaten to swamp the cultured stocks, 
especially in the prosperous areas in the Ganges 
Xfiain. As in the ^Vest, the most fertile social 
strata in India are inferior but nowhere is the 
disparity between fecundity and culture greater 
than in Northern India. 

Family Hygiene and Eugenics. 

Problems of Marriage and Birth -C'ontrol were 
discussed before the Section on Family Hygiene 
and Eugenics, Dr. Khanolkar, in his presidential 
address, spoke on the biological evolution of 
marriage and tlie light it throws on contemporary 
Hindu marital life. He discussed particularly 
the inhibitions, which are such outstanding 
cl laract eristics of the Hindu marriage, now being 
looked upon as tyrannies, as an investigation 
regarding the views on marriage of contemporary 
Hindu youths has indicated in Bombay. The 
new spirit of individualism will act on the mass of 
old ideas. It is the duty^ of scholars as well as 
leaders of social thought to give their serious 
consideration to the problem of marital adjust- 
ment in order that the features of an ancient 
institution, that do not fit in with the new social 
outlook, may be reconciled with the essential 
demands of stable marital relationship. 

Prof. G. 11. Ghurye read an interesting paper 
giving the results of his enquiry regarding 3,400 
marriages amongst the Brahmin community 
from Kathiawar. He drew attention to the fact, 
by means of statistical analy^sis, that only about 
12 iDer cent, of the marriages studied were com- 
X^leted families, /.c., families in which the husband 
and the wife lived till the wife attained her 45th 
year. On an average, the duration of the mar- 
riages, that were broken as a result of the death 
of one of the partners, was five years longer than 
the average duration of the continuing marriages. 
The average fertility of a complete family was 
found to be a little over six, while the number of 
children surviving till the break of marriages 
j)er broken marriage was not even three. It 
was seen that of the males, who lost their 
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first wives, more than 70 per cent, did not re- 
marry and that tliose who re-married were gene- 
rally young and had no children. The conclusion 
was" clear ^that Hindu males did not re-marry 
light-heartedly. 

In an interesting paper on marital adjustment 
in the changing social order, Hr. N. N. Sen Gupta 
emphasised that a programme _ of marriage 
reform must be based on a reconciliation of the 
ideal of romanticism, which is easily apt to mingle 
with a bare physical desire and the ideal of 
marriage as a sacrament. No doubt the practice 
of birth-control, which has come in vogue among 
the middle and richer classes of the society, 
prevents strain on the family income and the 
health of the mothers, but it also has encouraged 
casual sexual intercourse unmitigated by durable 
love or high ideal as well as an experimental 
attitude towards the partner. 

This W'as followed by an interesting discussion 
on birth-control in which it was stressed by 
Hr, Radhakamal Mukerjee that, while the 
practice of birth-control is associated with the 
risks of an easy romanticism and loose sex life, 
which may themselves prevent the maturation 
of the sex sentiment representing, as it does, 
not an isolated drive but a wide variety of blended 
attitudes and interests, it is calculated, on the 
other hand, to re-integrate the diverse imi')ulses 
which bind the partners when poverty, economic 
strain or the health of the mother threaten to 
sunder them. Thus birth-control may contribute 
towards both marital stability and unstability, 
according to the attitude, education and culture 
of the partners. 

Anthropological Section. 

In a comparative survey of the vital and econo- 
mic conditions of the primitive races in India, 
in his presidential address before the Anthro- 
pological Section of the Indian Population Con- 
ference, Hr. Panchanan Mitter of the Calcutta 
University showed the dangers arising from the 
primitives being taught by missionaries and 
others to despise themselves and ^ their own 
religion and tribal system while tlieir economic 
transformation had not been commensurate to 
meet their newlv acquired needs. 

He pleaded for the following ‘‘safeguards” 
when the primitives under the new constitution 
would be dissociated and taken out from the 
midst of a system in which they have survived : 

(1) A competent anthropologist should be 
in charge of the primitive areas. Missionary 
zeal should be carefully watched and kept under 
control. (2) The economic cycle of the primitive 
area should also be carefully observed and 
economic development fostered and guided in 
keeping with this cycle. (3) The tribes should be 
protected against ‘ the unscrupulous money- 
lender and the landlord by special legislation, 
while the socio-economic relations between them 
and the surrounding civilised people should be 
regulated to promote assimilation in gradual 
stages of the tribal system to the politico-econo- 
mic system of the rest of India. 

Hr. H. N. Mazumdar, of Lucknow University, 
mentioned cases of a large number of tribes 
who were dying out. The Konvas, for instance, 
were becoming extinct like the Andamanese. 
Similarly, the Gonds and Bhils had enormously 
declined. Among the causes of decline or extinc- 
tion of primitive tribes. Hr, Mazumdar mentioned 
the operation of stringent forest laws, the decline 


of charcoal-making and the administration of 
inappropriate excise laws and regulations. 

In his concluding address before the Indian 
Population Conference, Prof. Radhakamal Muker- 
jee stressed the urgent need of a sane population 
policy in India. The population problem was 
not one of mere food supply — for a programme of 
removal of illiteracy and of sanitation was de- 
ferred or baffled, because population outran the 
capacity of education and sanitation. 

On the other hand, proceeded Prof. Mukerjee. 
mere increase of production could not solve tlie 
problem now inherent in the situation, such as 
too low a standard of living, too high a pro- 
portionate cost of labour and crop yields whicli 
should be increased. Unless some check was 
placed on population growth, any other remedy 
tended to be only temporary; for, population 
would rapidly rise again to the maximum number 
of persons the land could support. 

Prof. Mukerjee held that the days of large- 
scale irrigation projects, expanding culfcivateil 
areas, were also ovei* in India. Industiues, again, 
had progressed at a slow pace, while plauued 
colonisation and inter-provincial migration had 
drawn little attention. He, therefore, em- 
phasised the need of systematic crop and food 
planning, which should be undertaken by Govern- 
ment. India’s minimal requirements' for the 
congested population would, lie tlioiight. be 
covered by an increase of the production of peas, 
grams, pulses and oil-seeds, which would no 
doubt expand in substitution of grain. It was 
in. this direction that India’s subsistence farming 
could be adapted, as in China and Japan, to meet 
her chronic food deficiency and distribute the 
labour of the peasant family to better advantage 
throughout the year. Without a judicious 
combination of food and money crops and a 
balanced economy of agriculture and industries, 
population pressure would continually tend to 
produce a chronic mal-nutrition and lower tlie 
standard of living of the masses. 

It was a strange paradox in India that, as the 
social scale was descended, the fertility increased 
but the survival value diminished. The survival 
value of the agricultiu'al castes was exceedingly 
low in India aud poverty, illiteracy and low 
survival value went together. 

‘‘The problems of Indian ])opulation,” con- 
cluded Prof. Mukerjee, “are thus not merely 
economic. These are problems also for social 
reform, education, sanitation, eugenic and even 
of religion. Economics, ethics, religion and 
scientific humanitarianism all should co-operate 
in solving the various x>i*oblems of over-population 
and mis-ioopulation in the country.” 

The work of the Indian Institute of 1 Population 
Research, wliose headquarters will ho at laicknow. 
has been divided among a number of standing- 
committees working in various centres, namely, 
on population biology at the Bombay University 
under Hr. Ghurye, population hygiene under 
Prof. Raja at the Calcutta School of Tropical 
Hygiene, anthropological problems under Hr. 
Panchanan Mitter at the Calcutta University, 
population statistics under Prof. Mahalanobis at 
the Indian Statistical Institute and population 
economics under Hr. Radhakamal Mukerjee at 
the Lucknow University. 

The next session of the Population Conference 
would he held in Bombay after two years. 
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Science Notes. 


A Prehistoric Iron I ))ipleinent from Malacca , — 
At the 01 ‘dinaiy meeting of the Asiatic Society 
of Bengal, held on (5th April, Mr. Johan van 
Manen exhibited an iron implement, sent by 
Dr. P. V. van Stein Pallenfels, the Dutch archaeo- 
logist, who wrote, “from time to time a peculiai* 
iron implement is found in the l^eninsula of 
Malacca concerning which no one knows tlie use 
or manner of application. The Malays call it 
Tiilang nurwas wliich lYieans ‘bone of orang- 
utan’. Tliey say that in olden times there 
lived large apes with iron bones and an iron spur 
at tlie elbow, and that tliis is what constitutes 
the implement. 

“In connection with tlie find spots, J have 
always supposed that it may have been an 
old type of miner’s instrument used by early 
tin minei’S. It is not, however, clear to me how 
that should have been. 

“A sliort time ago, whilst investigating a few 
so-called ‘slab graves’, graves built up out of 
stone slabs, which are an offshoot of the moga- 
lithic culture occurring in the Malay Peninsula, 
in Southern Sumatra and in Java, we found an 
appreciable collection of such instruments whicli 
make it clear that they are connected with the 
slab gi‘,ave builders, and have been probably 
introduced by them. 

“These slab graves are found along the rivers 
running into the Strait of Malacca and are 
therefore evidently relics of immigrants who 
moved inland along these rivers, perhaps 
searching for tin. In my opinion, the mining- 
hypothesis is therefore not without foundation. 
I believe to discern a certain Indian influence 
exercised at the end of the pleistocene, upon this 
part of Furthei* Asia, but after this all Indian 
influence ceases and everything is here derived 
from south-west China, via Siam. 

“These slab graves, which I feel inclined to 
date about the beginning of the Christian era, 
bring us for the first time again the Indian 
influence wliicli soon expands widely and leads to 
Hinduisation of Sumatra, Bali, Indo-Cliina, and 
so on. 

“If this be the case, the iron instrument must 
have an Indian origin and there may be a possi- 
bility that India may bring a solution of the 
questions as to for what purpos(.‘ and liow it was 
used.” 

Other exhibits shown and commented upon 
at the meeting are : (1) Three small brass images 
from the Chittagong District— -Dr. Hamaprasad 
Chanda. (2) Ivharidat al-Qasr— M. Hidayat 
llosain. 

Dr. .N. C. Sen Gupta gave a paper on 
“Putrikaputra or the appointed daughter’s son in 
ancient law.” 

Mr. Everett H. Rankin and Mr. John Cami)ben 
White were ballotted for as ordinary members of 
the Society. 

❖ •-!: 

India?!. Chemical Socieiy. — x\t the ordinary 
meeting of the Society, held on the 24tli March 
at Calcutta, Dr. B. C, Guha delivered a lecture 
on Vitamin C. Bev. Father J. van Neste, S.J., 
presided. 

The following gentlemen were admitted and 
elected as Fellows : — 


Admitted. — Mr. G. Narayan (Bangalore) : 
Dr. Cdiittaranjan Baint (Calcutta) ; and Mr. 
Birendra Nath Maitra (Calcutta). 

Elected. — Mr. Dilip Kumar Banerji (C’alcutta) : 
Mr. Santi Ranjan Palit (Calcutta) ; ^Mr. Dhirendra 
Mohan Mukherjee (Barisal) : Mr. Kanai Lai Roy 
((^alcutta) ; Mr. K. S. Veiikat Raman (Benares) : 
Mr. Dliirendia Nath Majumdar (Benares) ; Dr. 
Surendra Natli Ray (Calcutta) : Mr. Jagannath 
( J upta ( Calcutt a ) ;* M r. Sachindran ath Datta 
(G walioi*) ; Mr. G. I^. IVndse (Gwalior) ; Mr. 
K. Y. (Uri (Bangalore) ; Prof. S. D. Arora 
(Jodhpur) ; Dr. Umaprasanna Basil (Calcutta); 
and Prof. S. N. Bose (Dacca). 

Institution of Chemists (India). — The annual 
meeting- of the Institution was held at the Fni- 
verslty College of Science, Calcutta, on tlu^ 20th 
February. The annual report whicli we have 
received gives an account of the activities during 
the year 1935. The Institution lost two members 
(Mr.^H. Cooper, Ph.c., F.c.s. and Mr. J. N. Sinha, 
B.sc., M.sc., A.i.e.) by death, and one membei’ by 
resignation ; thirteen new members were elected. 
Seven ordinary meetings were lield for reading 
and discussion of papers wdiicli have all been 
published in the Proceed! Jigs of the Instituiio'n 
(Quarterly). 

In the course of his Presidential xiddress. Prof. 
PI. K. Sen dealt with some aspects of industi-ial 
researcli and industrial dewelopment. After dis- 
cussing certain vital questions, sucli as industrial 
co-ordination, standai-d of living, survey of 
natural resources, etc., he x>i*oposed that under 
the ausx^iices of the Institution a ‘'machinery 
composed of representatives, financiers, exports, 
engineers and such others to study and organise 
methods of industrial development, be created 
without loss of time, as the first instalment 
towards the solution of the unemployment 
problem. This body with the advantage of its 
exjierience, should be able to give a unique 
imjietus to India’s industrial regeneration. I 
make bold to x^ropose, further, tliat our Institu- 
tion should take upon itself the task of a bureau 
of industrial information and be in active co- 
operation with bodies, private or government, 
with similar aims. In fact, such a new orienta 
tion of our activities would constitute a distinct 
stex) in the right direction.” Prof. Sen indicated 
an immediate solution of the unemx^loyment 
problem of the educated classes. Pie said, “if 
a groui) of villages, five, ten or twenty, according 
to x>opulation and produce, would take it into its 
head to employ half a dozen educated young men 
to look after its sanitation, education, drinking- 
water, milk and other food i)roducts, road- 
making, mosquito-killing, etc., out of no other 
sense than to increase its efficiency, I have no 
doubt the present unemployment would disappear 
in no time.” 

The following members have been elected to 
the Council : — President : Dr. H. K. Sen. m.a. 
D.sc., D.T.c. ; Vice-P residents : Mr. N. Brodie, 
Dr. E. Spencer, Dr. T. S. Wheeler, Mr. N. N. Sen 
Gupta, Rao Sahib M. N. Ghose, Mr. J. R. H. 
Bartlett ; Hon. Secretaries : Mr. S. N. Sinlia and 
Dr. M. N. Goswami ; Treasurer : Mr. K. B. Son : 
Members i Mr. J. K. Adhya, Mr. T. S, T. Chari. 
Mr. D. S. Naidu, I) r. S. G. ChowMliuri, Mr. Ronald 
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Alcock, Mr. Satya Prosanna Sen, Dr. Harida? 
Sen, Mr, P. K. Das Gupta. 

it :1s :!: 

Indian Institute of International Affairs --For 
the purpose of scientific study of international 
affairs, an organisation called the Indian Institute 
of International Affairs was inaugurated by 
H. E. Lord Willingdon on March 3rd. This is 
the Indian branch of the Royal Institute in 
London, which was started 16 years ago. The 
parent body lias a valuable collection of books, 
and collects, examines and distributes interna- 
tional information. Commander Stephen King 
Hall, Official Representative of the Royal Insti- 
tute, came to India to assist in the formation 
of the Indian branch. The Institute is strictly 
non-political in character. 

In the course of his speech, IT. E. Tlie Viceroy 
said, “The growing interest of India in interna- 
tional quarters is the justification for the step 
that we are now about to take. Accurate infor- 
mation is most necessary on various issues whicli 
now dominate the international situation and by 
which India is a'ffected, and this is one of the 
services which the proposed Institute will provide.’ ’ 

H. E. The Viceroy of India is the Hon. Presi- 
dent of the Institute, 

Hs :i; Ai 

The Madras Science Club , — Tire first annual 
reiiort of this intej*esting institution, recently 
started in Madras, states, that it owes its existence 
to the initiative of Mr. K. S. Varadachar, who, it 
sliould be acknowledged , was actively associated 
with the foundation of Current Science. The 
Club was founded mainly to promote social 
amenities among the scientific workers in Madras 
and the report records a session of useful work. 
I^roininent scientists in Madras are associated 
with the Club which, we hope, will continue to 
fulfil the purpose, for which it has been organised, 
in an increasing measure. 

The lioerich Central Asiatic Expedition for 
D ro light- Besisihig Plants . — Th e Uni ted States 
Department of Agriculture has sent an expedi- 
tion to scour Central Asia in search of 
drought-resisting pasture gi^asses, for use 
in reclaiming drought-made desert land in 
tlie United States. On the edge of the Gobi 
desert in Central Asia, are great pasture lands 
where the summer temperatures often go above 
100° and the winter temperature more than 
40° below zero. The rainfall in the area is less 
than 16 inches annually, but apparently there 
are certain pasture grasses which, through thou 
sands of years of natural selection, have adopted 
themselves to severe environmental conditions. 
Besides drought-resisting pasture grasses, the 
explorers hope to discover grasses and shrubs 
with root stocks of a type suitable for preventing 
arid and water erosion in dry land areas. 

Prof. Nicholas de Roerich, the eminent Russian 
Archaeologist, painter and leader of culture, is 
in charge'of the expedition to the Hingan Moun- 
tains and the plains adjoining the Gobi. Prof. 
Roerich is a recognised authority on Central 
Asia, having made expeditions into Sikkim, 
Kashmir, Tibet, Chinese Turkestan, Mongolia, 
the Gobi Desert and the Altai l^Tountains. He 
is ably assisted by his son, Dr. Georges de Roerich, 
■who possesses expert knowledge of the Central 
Asiatic tongues. 


Numerous species suitable for transplantation 
in America have already been collected. More 
than 350 lots of seeds have been des- 
patched to the United States Department of 
Agriculture for trial ; while in Mongolia, a num- 
ber of samples of soil have also been collected 
and despatched. According to a report appear- 
ing in the Penang Gazette (8th Oct. 1935), Prof. 
Roerich alluded to a recent project to re-afforest 
the mid- western plains of America, or as an 
alternative to plant a tliick belt of trees ruiming 
in a straight line north and south, so as to keep 
the fertile plains of the east, free from sand 
blowing over from the wmst. 

'i* 5]: 

Expedition to Japan to Obsert'e the Total Solar 
Eclipse . — Tlie Government of India liave sanc- 
tioned the dex^utation of Dr. Royds, Director of 
the Kodaikanal Observatory, to Japan to observe 
the total eclipse of the sun on .Tune 19tb, 193(i. 
Dr. Royds is taking with him from Kodaikanal 
wliat is probably the most x)^werful spectro- 
graph ever used at an eclixose. In Japan he will 
join ux") with the exx^edition under Prof. F. J. M. 
Stratton organised by the Royal Society and 
the Royal Astronomical vSociety. 

The totally eclix'‘sed sun exhibits certain appen- 
dages, whicli cannot be seen at any other time, and 
these afford clues to tlie constitution not only of the 
sun but also of those stars wliich are known to 
resemble the sun. Two different atmospheres of 
the sun become visible to the naked eye, viz.. 
the olive green corona with its streamers and 
the rosy red chromosiDhere with its pi'orninences. 
while with special instalments a still lower atmos- 
phere can be studied. 

The Kodaikanal Observatory Expedition is 
especially to study how the wavelengtli in different 
parts of the sun’s disc is affected by the. scattered 
light from othei* of tlie disc, .\nother 

problem with which the expedition is concerned 
is the more exact determination of the wave- 
lengths of the cliromosxiheric lines : it is hoped 
to reach an exactness never before achieved. 
The exxiedition is also interested in tlu^ appear- 
ance of the oxygen lines in an eclixise, since tlie 
successful observations of these lines without 
an eclipse has recently been made at the Kodai- 
kanal Observatory {cf. (bmmunication by Drs. 
A. 1 j. Narayan and Royds, published iindei* 
Letters to the Editor section in this number). 

About a ton of instruments will be carried. 
Mr. Marsden, a science teacher in a Missionary 
College at Nagercoil, is making liis own way to 
.Japan, x^Umarily for sigh.t-soeing, and will help 
the expedition in the management of the arc -lamp. 

:ic :|s 

Prug Control in India. — Mr. B. D. Amin, 
Managing Agent and Director, The Alembk; 
Chemical Works Co., Ltd., Bombay and Baroda, 
has recently issued a wdiich draws 

pointed attention to the urgency of enacting a 
Drug and Pharmacy Act, not only for protecting 
public health, but also for safeguarding the 
indigenous pharmaceutical industry. In an edi- 
torial note appearing in a recent number of this 
Journal {Current Science. 1935, 4, 368-369) we 
have referred to the menace of drug adulteration 
and of traffic in spurious drugs. The proposals 
made by the Drug Enquiry Committee are 
admittedly adequate, but so far no effective 
legislation appears to exist for bringing about 
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a uniformity of control throughout India. Lt.- 
Col. B. N. Chopra’s learned contribution on 
•‘Drug Adulteration and Spurious Drugs in India’ % 
which has been reproduced from the Calcutta 
Medical Journal and appended to the pamphlet, 
covers in a short compass, the salient points of 
the question and makes an eloquent plea for the 

enactment of adequate legislative measures. 

;|: :|: 

Problems of the Jute Industry. — Far-i*ea.ching 
recommendations for the development of the 
Jute Industry are contained in a repoi.t- by 
Dr. S. G. Barker, who recently came to India to 
examine the scientific and technical development 
of the Jute Industry on behalf of the Indian 
Jute Mills Association. A comprehensive research 
scheme, estimated between .€ 25,000 and £ 30,000 
a year, has been proposed for research, covering 
experimental work, intelligence service and tlie 
131 * 0 vision of an information department. Accord- 
ing to Dr. Barkei*, these activities must be en- 
tirely controlled by the industry and be an 
integTal part of its structure. The complete 
autonomy of the Indian Jute Mills Association 
in this mattei* is essential. The Central Labora- 
tories should be situated as near as possible to 
Calcutta, as most of the research will have to be 
developed under mill conditions. Dr. Barker’s 
plan is designed to maintain the present market, 
recapture lost markets and gain new ones. 
According to an account appearing in Staie$nui7i 
(March 3, 1986), the report points out that 
“competitive materials have adopted scientific 
methods of cultivation, extraction and control 
in manufacture. The advance of science in 
other industries, both competitive and consuming, 
will accentuate the jute -marketing problem. The 
competitive commodities by their scientific 
origin are capable of modification to suit specific 
uses. Jute must also be able to do this by the 
establishment of an organisation to study ways 
and means of conferring upon either fibre or 
fabric characteristics which they do not possess 
in the ordinary natural condition.” The func- 
tion of science, therefore, will be to permeate 
throughout the jute industry a new and additional 
vista of its technique and scope, thus extending 
its uses and augmenting its rates of production 
per man-power. The report comprises a masterly 
survey of the problem and sets out a scheme of 
research commensurate with the needs of a grow- 
ing industry. 

;|« 

A tiny wanderer of the sky, which might be 
considered either a comet or a minor planet, has 
been re-siglited by telescopes {Scie7ice, Feb. 21, 
1936, Supp., 6). It is the Delporte object first 
seen in 1932. It has the distinction of making 
the second closest approach to the earth of any 
such comet or planet. Its magnitude is 13, accord- 
ing to the Harvard College Observatory reports, 
which means that it is possible to see it only with 
large telescopes. It is located somewhat w^est of 
the constellation of Leo. The Delporte object is 
also known by the name of Amo7‘ and its number 
among the minor planets is 1221. 

si: * Hs 

New Magnetic Alloy . — Research on the part of 
Canadian General Electric has resulted in a new, 
very powerful, permanent magnet alloy which 
will enable small motors and various control 
devices to use permanent magnet fields at a 


much lower cost and with greater simplicity of 
design {Cayiadian Chemistry and Metallurgy, Feb. 
1936,50). The new alloy, which is named Ahiico, 
is usually a cast material finished to shape by 
grinding and was first developed to resist scalding 
and deterioration at high temperatures. A heat- 
treating process has now been perfected by which 
its magnetic qualities are fully developed. 

Only a few years ago an alloy of iron, aluminiuui 
and nickel was found to possess suitable perma- 
nent magnetic qualities. This alloy contains no 
carbon and belongs to the precipitation-hardening 
class alloys, quite distinct from the steel. Tlie 
addition of cobalt was the step that produced 
the new Aluico, which has a specific gravity 
of 6.9, and is non-corrosive but brittle. It is said 
to have a higher coercive force and a lower 
residual induction than any other. The maxi- 
mum available energy is higher and occurs at a 
lower flux density and a higher demagnetising 
force. Magnets of the alloy therefore require a 
higlier force to completely magnetise them, and 
are less subject to demagnetisation by stray 
fields, high temperatures and mechanical vibra- 
tion. 

a: :l: sj: 

A New Shin (termicide . — It is reported (./. Soc. 
of Dyers and Colourists, Feb. 1936. 61) that a 
new skin disinfectant, possessing 350 times the 
power of alcohol and thrice that of tincture of 
iodine, has been introduced in the United ^States. 
It is stated that the product contains 50% of 
ethyl alcohol, and varying amounts of acetone, 
mercuric chloride, hydrochloric acid, chrysoidine 
Y, and distilled water. The dye used, besides 
having antiseptic properties, is said to fade out 
in 24 hours. Tlie alcohol assists in the pene- 
tration of the mercuric cliloride, the acetone 
removes fat from the skin, and the acid increases 
the germicidal activity of the mercuric salt. 

'I* '1* 

New Provinces hi India . — The inauguration on 
the 1st April of two new Governor’s Provinces, 
Orissa in tlie south-east and Sind in tlie north- 
west, marks an event of momentous significance 
to India. The two Provinces make well-defined 
linguistic areas and are clearly geograpliical units. 
The Nehru Report gave prominence to the 
desirability of amalgamating the Oriya-speaking 
tracts of Madras, Central Pro\dnces, Bihar and 
Bengal into a separate province under a Governor, 
as this unification will be conducive to the cultural 
and industrial ■ development of the Oriyas. The 
geographical isolation of Sind from Bombay, 
the linguistic differences between the inhabitants 
of Sind and of Bombay and the persistence with 
which the Sindhis urged for a separate province, 
make out a clear case for the separation of Sind 
from Bombay. Sir John Hubback and Sir 
Lancelot Graham liave the unique distinction of 
being the first Governors of Orissa and Sind 
respectively. 

si: 

It is understood that the Governnient of India 
have under consideration the question of estab- 
lishment of additional seismological laboratories 
in the country. 

si: * si: 

The Imperial Council of Agricultural Research 
has constituted two Standing Committees on 
Rice and Wlieat wliich will consider all matters 
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pertaining to ''tlie ])roduction, niarketing and 
general iiiix3roveiiient of the two crops” . 

^ :1: 

Lt.-Col. (h (Well will oliiciate as Id rector of 
Malaria vSniaey. India. ioV*^? Id.-Ool. .T. A. Hinton, 
granted oiglit months’ leave. 

=1: -A' 

Air. L. AI. Htathain has been appointed Director 
of Public Instruction. Madras, in the place of 
Air. H. F. Saunders, proceeding on leave. 

:lt :l: ,t 

Sir (h V. Hainan, Kt.. f.r.s.. n.l., has been 
elected Honorary Alember of the Boyal Trisli 
Academy in the Department of Science. 

:i: :1: 

Khan Bahadur Alian M. Afzal Hussain, Princi- 
pal, Punjab Agricultural College, LyalliDur. an<l 
Entomologist to the Punjab Clov eminent, is 
representing India at the International Locust 
Conference which is being held at Cairo this 
month. The Khan Baliadur intends to tour in 
Europe after the Conference to visit the various 
agricultural colleges and research institutes. 

sit :i: sit 

Air. Heir Dayal Srivastava, M.-Sc., Helniin- 
tliologist. Imperial Institute of Veterinary He- 
search, Aluktesar (Kumaun), was elected an 
Ordinary Alember of the National Academy of 
Sciences, India. 

J|c 

SjJoUa Zeylanica {Ceylon Journal of Sole) ice .) — 
Part 3, A^ol. 19 of theTJeylon Journal of Science. 
contains, besides other articles, a series of intei*- 
esting papers on some fishes, reptiles and mammals 
of Ceylon. Mr. Deranlyagala has contributed 
X')apers on fishes from Ceylon, the post-natal 
changes in the leathery turtle. Dermochelys, 
comparative study of Caretta and on a new 
crocodile. Affinities of Lorisoids and a survey 
of the distribution of mammals are contributed 
by Osman Hill and W. W. A. Phillips, respectively. 
With regard to the new crocodile, Deranlyagala 
notes that according to Boulenger, the Indian 
crocodile has the dorsal scutes arranged in four 
longitudinal series, the median ones being the 
biggest. In the Ceylon form, six longitudinal 
rows are x)resent and the scutes are sub-equal. 
Aloreover, the C’eylonese form is noticed to infest 
fresh- water while the Indian ones is “usually, 
if not always, above the limits of salt water”. 
The extra peninsular form is named Crocodilus 
palustris Mmhultc sub. sp. nov. 

Osman Hill, in dealing with the affinities of tlie 
Lorisoids, re\iews briefly the anatomical cliarac- 
ters of all the systems of the Indian .slender 
I^oris and compares them witli those of Lemur, 
an inhabitant of Aladagascar. He concludes 
after a careful discussion that the Lorisoids are 
more closely allied to Tarsioids. The common 
characters, however, between Loris and I^emurs, 
are probably due to the retention of primitive 
mammalian features or to a parallel evolution. 
Following this line of thought. Hill introduces 
a new classification where the Haplorhine sub- 
orders, Antliropoidea. Pithecoidea and Tarsioidea 
are treated as equal to the sub-orders of Htrepsi- 
rhife, viz.. Lorisoidea, Lemuroidea, Chiromioidea 
and Caeciliolemuroidea. 

* * 

Spectroyrapkic Outfits for Metallurgical and 
(General Chemical Analyses . — Seventh edition. 
January 1936. Adam Hilger, Ltd., 98 King’s Road, 


London. N. \V. 1. 60 ])ages. Illustrated. Post free. 

This catalogue describes a new range of models 
of the w^ell-known Hilger Quartz SpectrogTapli.s. 
These include the three instruments which are 
known all over the world as tlie small, medium 
and large models. All of tliem have been re- 
designed and take the Hilger Accessory Bar foi' 
tlie correct alignment of accessories. The large 
instrument is now offered in a fully automatic 
model, whicli is of great advantage in the indus- 
trial control of metals and alloys. A new size 
spectrograjoh has been introduced, intermediate 
in size betw'een the small and medium, ami 
therefore known as the Intermediate. An excep- 
tionally complete range of accessories is de-scribed 
for both qualitative and quantitative analysis, 
including outfits for the Stepped Sector and the 
Lundegardh Flame methods. 

Hound advice is given on the clioice of apparatus 
for specific ax)x^lications. 

The six x)ages of names of users of Hilgei- 
Hpectrograx)hs are an interesting indication of the 
widespread use of spectro-analytical metliods. 

:l! ;|: :i: 

Neiv Jena Classware. — Laboratory workers and 
admirers of Jena glassware will be glad to leain 
that a new Jena glassware has been introduced 
under the title '"Duran Glass"' whicli combine 
the chemical characteristics of the Jena glas.s- 
ware with tlie resistance j^roperties generally 
associated with Pyrex and similar class. The 
X^hysical properties are : — 

(.’oeff. of expansion, 3.6 x 10'*L annealing 
temperature, 539° C.; Tenacity per gramme. 
774° Ch whilst tlie chemical properties are 
summarised by — loss of weight in mg. per 
decimetre squaroi is 0.008 in water in B hours, 
0.37 in 20% HCT and 147 in normal NaOll 
plus normal Na 2 C 03 at 100° (A This gla.ss 
epitomises all the requirements of the labo- 
ratory. Htocks are being held by the agents 
— Messrs. Adair, Diitt <fc Co., Ltd. 

Aunoiincenients 

The Fifteentfi International <A)ngress of Medical 
Hydrology, Climatology and (-ieology will he 
held at Belgrade in October. Fuitlier informa- 
tion can be obtained from Pinf. Milontiiic 
Neskovitch, 3 rue Takowska, Belgrade. 

A- •-!= 

Tlu‘ Hecond International (hngi-ess of tin* 
Scientific and Hocial Campaign against Cancer 
will held in Brussels on September 20-26. 
under the patronage of their Majesties the Kiiii: 
and (^.ueen of the ihdgians. Further iiarticukus 
can be had from the (General Secretary, 13 rue de 
hi Presse, Brussels. 

A^ 5i: ;i: 

Nature announces that the Tliird International 
Congress for Investigation of Liglit wdll lie held 
at Wiesbaden on Hex^tenibe.r 1-7, under the 
presidency of Prof. W. Friedrich, when discus- 
sions will be held on the biology and physics of 
light and treatment of light. Furtlie].' informa- 
tion can be obtained from Dr. H. Schreiber. 
Robert Koch Platz 1, Berlin, N.W, 7. 

?!: Ai 

At the invitation of the Society of Cllass 
Technology, an International Congress on Glass 
will take place from July 2 to July 11, 1936. 
The meetings wdll be held for tlie most part in 
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London, while a few will be held also in Sheffield. 
The aiTan«-ements for the technical progTamme 
have been made by the International Commission 
on glass which was set up at Milan tln*ee years 
ago. Further information can be obtained from 
Prof. \\h E. S. Turner, Society of Glass Techno- 
logy. narnall Hoad, vSheffield f). 


Corrections. 

(1) In the letter: Koonwal, M. L., 1035. 
vPate of the Embryonic Membranes in Insects.’ — 
Current Science. Vol. IV, No. -5, pp. 317-lS, th(‘ 
insect, the fate ot whose embryonic membrane 
has been described, is not the European Migratoty 
Locust, Locusta niUjraiorla L., but tlie African 
Migratory Ijocust, Locudu m igrator in m lgro- 
toriodes H. tS: P. Since delinite physiological 
differences have been found between the twa) 
sub-species, it is obviously necessary to indicate 
one’s material as exactly as possible. 

I am indebted to Mr. B. P. Uvarov of the 
Imperial Institute of Entomology, i.ondon, for 
this correction. 

M. L. POONWAL. 

(2) Current Scletice. 193(), 4, (i5()-()57. — The 
contribution '‘A Modification of Dixon’s Constant 
Pressure Respirometer” should have appeared 
under the joint authorshix) of B. N. Singh and 
P. B. Matliur. Only Dr. B. N. Singh’s name has' 
been mentioned. We regret the error. 

:i; :!: :i: 

We acknowledge witli thanks the receipt of tlie 
following : — 

” Bulletin of the XI. P. Academy of Sciences,” 
Vol. f). Part T. February 1 1)3(5. 

‘ * Actualites Scientifiq ues et 1 nd ustrielles,” 
Nos. 219, 249. 250-2o3. 25(5-259, 2(i0--2()3, 265, 
292-294. 

“The Agricultural Gazette of New vSouth 
Wales,” Vol. XLVII, Part 3, March 1936. 

“Journal of Agricultural Resoarch,” Vol. 51, 
Parts 10-11, Nov.-Dee. 1935. 

Department of .Agriculture^, Dominion of 
Canada, Bull. 2.— “Improved Market Type in 
Poultry Breeding Stock”: Bull. 3.— “Parmers’ 
Business Organization in Canada.” 1935. 

“The Philippine Agriculturist.” Vol. XXIV. 
No. 10. March 1936. 

“The Allahabad Farmer.” Vol. X. No. 2, 
March 1936. 

“.Tournal of the Royal Society of Arts,” 
Vol. LXXXIV, Nos. 4344-4343. 

“Biochemical Journal,” A^'ol. 30, Nos. 1 and 2, 
Jan.-Peb. 1936. 

“Journal of tin- Indian Botanical Society,’’ 
Vol. 15, No. 2. 

“Communications from the Bovce-Thonison 
Institute,’’ A^ol. VII, No. 4. 

“Journal of the Institute of Brewing,” A'oL 
XLII, No. 3, March 1936. 

“Chemical Age,” A^ol. XXXIV, Nos. 869-878. 

“Journal of Chemical Phvsics,” A^ol. 4, 
No. 3, March 1936. 

“Berichte der Deiitschen Chemischen Gesells- 
chaft,” Vol. 69, No. 3. 

“Russian Journal of General Chemistry,” 
A^ol. V (LXAMI), No. 12. 

“Journal de Chimie Physique.” Vol. 33. No. 2. 


“Experiment Station Record.” A^ol. 74. No. 2, 
February 1936. 

“’Transactions of the Paradav Society.” 
Vol. XXXII, No. 3, March 1936. 

“ Indian Forester,” A"ol. LXII, No. 4, April 1936. 

“Indian Forest Records -Vol. I, N’o. 12.— 
“Entomological Investigations on the Spike 
Disease of Sandal (26) (.’occidae (FJomopt.)” 

“Indian Forest Records— Vol. II, No. 1.— 
Shrinkage studies in Indian W'oods I. Effect 
of high temperature on the shrinkage and 
moisture equilibrium of wood.” 

“ Forschungen und Portschritte. A'ol. 12. 
Nos. 7-9. 

“‘The (Quarterly Journal of the Geological, 
Mining and Metallurgical Society of India.” 
Vol. ATI, Nos. 3 and 4. 

Government of India Publications — “Alontlily 
Statistics of Production of certain Selectell 
Industries of India, Department of (’’ommercial 
Intelligence and Statistics,” Nos. 8 and 9. 

Government of India Publications— Indian 
Meteorological Department, Vol. 6. No. 67.— 
“Measurement of A^ertical (hirrents in the Atmos- 
phere mainly of Thermal Origin with Pilot 
Balloons.” 

“Indian Trade Journal,” A^ol. CXX. Nos. 
1551-1553 ; Vol. CXXI, No. 1554. 

“Marriage FTygiene.” Ami. II, No. 8, February 
1936. 

“The Calcutta Medical .Tournal.” Ami. 30, 
No. 9, March 1936. 

“Medico-Surgical Suggestions.” Ami. 5, Nos. 2 
and 3. 

“.Tournal of the .Annamalai TTniversity,” 
Ami. AL No. 2. 

“Annual Report of the Calcutta School of 
Tropical Medicine and the Carmichad Hospital 
for Tropical Diseases,” 1934. 

“Tlie (’alcutta Review.” Vol. 59. No. 1, April 
1936. 

“Tlie Presidency College Zoology Magazine,” 
Madras, Ami. 3. No. 5, 1936. 

•'Review of Applied Mycology,” A^ol. 15, 
Nos. 2 and 3. 

“.Journal of the American Museum of Natural 
History,” A^oL 37, Nos. 2 and 3. 

“Nature,” A^ol. 137, Nos. 3460-8464. 

“Journal of Nutrition,” A^ol. 11, No. 2. 

“(’anadian Journal of Research.” A'^oL 14. 
Nos. 1 and 2 and Index to Ami. 13. 

“.Journal of Research,” National Bureau of 
Standards, A^ol. 15, Nos. 5 and (L 

“Ceylon Journal of Science,” Section B.— 
Zoology and Geology, A^ol. XIX, Part 3. 

“‘Science and Culture.” A"ol. I, Nos. 10 and 11. 

““Lingnan vSeience Journal.” A^ol. 15. No. 1, 
.Ian. 1936. 

“Scientific American.” A'ol. 154. Nos. 3 and 4. 

CATALOC4UES. 

“Bell’s Miscellany.” Spring 1936 (G. Bell 
Sons, litd.) 

“New’’ Books in General Literature,” Spring 
1936 (Edwwd Arnold 6c Co., Ltd.). 

“Monthly list of Books on Natural History 
and Science.” AJarch 1936 (AA'heldon and AAmsley, 
Ltd.). 

“‘Mitteilungen uber Neuersclieinungen und 
Fortsetzungen, Nos. 1 and 2” (A^erlag von Gustav 
Fischer in Jena). 
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Academies and Societies. 


Indian Academy of Sciences ; 

March 198(5. SECTION A.— H. Gupta: On. 
the Numbers of Ward and Bernoulli. R. Anantha- 
KRISHNA N : Polarisation of the Raman Bands of 
Water and Deuterium Oxide. The influence of 
temperature and the observed polarisation results 
could he satisfactorily explained by postulating 
that the liquid state is composed of a large 
percentage of polymerised molecules (dihydrol) 
with frequencies 3220 and 3430, and a smaller 
loercentage of non-polymerised molecules with 
frequencies 3430 and 3600. D. R. Dhingra, 
H. L. IJPPAL AND K. Venkataraman : Anti- 
septics and Anthelminthics. Part II. — *4 Synthesis 
of ^-Benzyl-1 -hydroxyflavone and (^-n-Hexyl-1- 
hydroxyfla.vone. R. S. Krishnan : Scattering of 
Light in Optical Glasses.— The intensity and state 
of polarisation of light scattered transversely 
by a series of seventeen glasses of optical quality 
has been studied with the incident light in different 
states of polarisation. It is concluded that there 
exist molecular aggregates of size not small 
compared with the wavelength of light. B. L. 
Gulatee : Gravity Formulae, in Geodesy ; Their 
Precision and Interpretation. A number of im- 
portant gravity formulas are discussed. N. W. 
Hirwe and M. R. Jambhekar. Derivatives of 
Salicylic Acid. Part IX. — Stability of the Sulpho- 
nic Acid Group in the A-Sulphosalicylic Acid. 
Part I. — Nitration of A-Sulphosalicylic Acid . — 
Sulphonic acid group outside the directing 
influences of the -OH and -COOH groups cannot 
be substituted by the nitro group as in 3- or 5- 
sulphosalicylic acids. B. Sundara Raima Rao : 
Studies on the Anisotropy of the Optical Polarisa- 
tion Field in Liquids. Part I and Part II . — 
Prom a knowledge of the molecular refractivity 
at different temperatures, the anisotropic 
constants of the optical polarisation field are 
calculated in CSo, and C(;Hi 4 . The polari- 

sation field becomes more and more isotropic 
with increasing temperature. S. Siddiqux : The 
Alkaloids of Holarrhena Anti-Dysenterica. Part IV.- 
The Occurrence of Tivo Further Xeio Bases in the Bark 
of Indian Holarrhena and Their Relationship to 
Conessine and Holarrhimine. 8. Siddiqui and 
R. H. Siddiqui : The Alkaloids of Holarrhena 
Anti-Dysenterica. Part V. — Studies in Holarrhi- 
mine . — Methylation, benzoylation and acetylation 
have been studied. N. W. Hirwe and M. R. 
Jambhekar : Derivatives of Salicylic Acid. 
Part X. — Stability of Sulphonic Acid Group in 
the A-Sulphosalicylic Acid. Part II. — Bromina- 
tion of A-Sulphosalicylic Acid. H. J. Taylor 
and V. B. Dabholkar : The Tracks of the a- 
Particles of Thorium and its Products . — Radio- 
thorium atoms introduced into a photographic 
emulsion disintegrate in situ, emitting five a- 
particles in succession. In this way “stars” 
are produced, consisting of five tracks radiating 
from a point. E. Gora : On the Theory o/ 
Pressure Broadening of Spectral Lines. 

March 1936. SECTION B.— M. K. Subrah- 
MANIAM AND R. GoPALA Aiyar : On the Possible 
Effect of the Enviroyiment on the Cytoplasmic 
Inclusions in the Oocytes and Oogonia o/Dasychone 
cingulata, Salmacis hicolor and Clibanarius 
oiivaceus. — The remarkable diversity of results 
obtained by workers on the Cytoplasmic pheno- 


mena during Oogenesis in the same animal, is 
due to variations in the environment (1) seasonal 
and (2) geographical. P. M. Glover and K. C. 
Chatterjee : A Preliminary Note on the Bio- 
nomics and Economic Importance of Microbracon 
Hebetor Say, A Braconid Neiv to North India.— 
For the first time. M. Hebetor Say is recorded in 
Northern India and a preliminary description of 
the behaviour, and economic importance with 
particular reference to lac cultivation is given. 
I. Eroilano de Mello and Emerciano Dias : 
Plasmodium narayani N.Sp., Parasite of the 
Pish Otter Lutra lutra.— A plasmodid of a fish 
otter, found only in the blood and lung smears, 
has been recorded for the first time. J. 8. Patel! 
0. M. John and C. R. Seshadri .* The InherHane 'e 
of Characters in the Groundnut, Arachis hypogfoa.— • 
An attempt at a genetic analysis of the seveial 
characters — chlorophyll deficiency, abnormality, 
habit, branching, duration, hairiness, antlio* 
cyanin pigment in the plant and four seed-coat 
colours — of the groundnut, has been reported. 
Thirteen genetical factors are assumed for inter- 
preting the results. M. B. Mirza ; A New Species 
of the Nematode Genus Dermatoxys froyn Lepirs 
ruficaudatus. — The species described differs from 
the known ones of the genus Dermatoxys vSehneider. 
1866, necessitating the creation of a new’’ species! 
B. N. Singh and G. P. Kapoor : Plant Growth hi 
Relation to Partial Pressures of Oxygen. — Tlie 
dry matter production at any stage dining tlip 
growth is the resultant of two variables : ( 1 ) tlio 
age factor and (2) the factor for oxygen. B. M. 
JoHRi : Co7itribution to the Life-History o/ C'edriis 
deodai'a Loud.— The development of the micro- 
spores and the pollen grains of this interesting 
Indian Conifer has been described. A. Sreeni- 
VASAN : Investigations the Role of Organic 
Matter in Plant Nutrition. — Part XI. — Effect of 
Manuring on the Growth and Intake of Silicon hj/ 
Dry and Wet Cultivated RAce. -The beneficial effect 
of silicate fertilisation in field practice and the 
role of silicon in the nutrition of the rice plant 
have been discussed. Yajnavalkya Ehahad- 
WAJA: On Two Forms o/ Hydrurus Ag.from Kash- 
mir.— Two forms of Oil rysophy cere have been 
recorded and described . 

The National Academy o£ Sciences, India: 

March 25, 1936. — Mata Prasad and B. V. 
Mobile : The Photo-Reduction of Ferric Chlorkle 
in Alcoholic Solutions in the Light of a Quarb 
Mercury-Vapour Lamp. M. L. Rookwal: 
Sexual Dimorphism and Post- Embryonic (■'roivth in 
Dialeurodes dissimilis Quaint, and Baker {Homo- 
ptera, Aleurodidea). M. N. Saha and A. N. Tandon: 
A New Model Demountable Vacuum Furnace. S. C. 
Verma : Studies in the Family BucephalUhv 
(Gasterostomata). — Paxt II. — Description of Two 
New Species. Jagraj Behari Lal : Chemical 
Examination of the Fruit of Physalis Peruviana 
or Cape Goose Berry. 

Indian Chemical Society: 

March 24, 1936. — Dines Chandra Sen*. Studies 
on Cyclic Thioketones. Part I. — Synthesis of Non- 
Polymerised Thiocyclohexanone, Thiocyclopentanom 
and their Derivatives. N. M. Bose and S, R. Maitra; 
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Investigation on the Effects of H um iditg and T-JUjh 
Temperaiure on the NHo-conteyit of Different 
Samples of Rice. Dines Chandra Sen: x^tiidies 
in tire Camphor Series. — Part II T. 

Indian Botanical Society : 

April 1936. — A. C. Joshi : A Contribution to 
the Embryology and Cytology of Rivina humilis 
Linn. V. 8. Rao : A Contributioyi to the Mor- 
phology of Antigonon leptopus Hook, and Arn. 
B. 8. Nigam : Physiology of Zonation. — Effect of 
Light and Temperature on Zonation in Acrothecium 
lunatum Wakker. Edward Barnes : Tivo Notes 
on South Indian Strigas. K. P. Rode : A 
Silicifi.ed Dicotyledonous Wood. Dryoxylon moh- 


gaoense sp. nov. from the Deccan Intertapjieayi Beds 
of India. G. N. R angaswami Ayyangar and V. 
Panduranga Rao : Sorghum popyrascens Stapf. 
D. P. Mudlan : On the Seed Structure and GerniL 
nation of Acanthus ilicifolius Linn. Mukat 
Behart Raizada : Recently Introduced or Other - 
wise Imperfectly Known Plants from the Upper 
Gangetic Plain. 

Meteorological Office Colloquium, Poona: 

March 10, 1936. — Mr. A. K. Roy summarised 
Col. Gold’s Presidential address on ‘'Fronts and 
Occlusions”, delivered before the Royal Meteo- 
rological Society in January 1935. 


University and Educational Intelligence. 


Aligarh Muslim University : 

The Degree of Doctor of Laws {Honoris causa) 
was conferred on His Excellency J^ord Willingdon, 
Viceroy and Governor-General of India and 
Lord Rector of the University, at the Special 
C’on vocation, held on 22nd March. The Chan- 
cellor, H. E. H. the Nizam of Hyderabad, presided. 

H. E. H. the Nizam announced a donation of 
Rs. 10,000 for the construction of a Pavilion in 
commemoration of Ijord AVillingdon’s visit. 

It is understood that Sir Azizuddin Ahmed 
donated Rs. 10,000 to the Aligarh Muslim Uni- 
versity. A similar donation has been made by 
the Raja of Pirpur. 

The Andhra University : 

Mr. C. R. Reddy, m.l.c., was elected Vice- 
Chancellor of the Xiniversity. Tlie election was 
held on 28th March. 

University of Madras : 

Aicard of Research Degrees . — 

D.Sc. — Mr. S. Gopalakvislmamurthy, m.a. 
(Thesis — “Atomic Energy States of Tellurium”). 

M.Sc. — Mr. N. Kesava Panikkar, b.a. (Hons.) 
(Thesis — “Studies in South Indian Brackish 
Water Actiuarius”) ; Mr. P. K. Sesha Aiyer, B.sc. 
(Tliesis — “Absorption and Fluorescence Spectra 
of C rganic Compounds ”) ; Mr. T. K. Srinivasan, 

B. Bc. (Thesis — “Action of Sulphuric acid on 
Cotarnine ; Action of Bromine on Narcosine, 
etc.”); Mr. T. Varahalu, b.a. (Thesis — “Physical 
and Chemical Studies on Sugarcane Jaggery”). 

University of Mysore : 

I. Personnel. — Dr. E. P. Metcalfe, d.sc., 
F.inst.P., Vice-Chancellor, has been granted leave 
for 27 days from the 5th March 1936, with 
permission to affix thereto the summer vacation, 
and Mr. N. S. Subba Rao, m.a., bar-at-law, 
Director of Public Instruction in Mysore, has 
been appointed to be in charge of the office of 
the Vice-Chancellor, in addition to his own. 

2. Special Convocation. — A special Convoca- 
tion of the University was held at Mysore on the 
25th March 1936, for conferring the Honorary 
Degree of Doctor of Laws, on Rajasabhabhushana 
Diwan Bahadur Sir K. P. Puttanna Chetty, Kt., 

C. I.E., Retired Member of Council, His Highness 
the Chancellor presiding. 


3. Recognition of Examinations . — The Uni- 
versity of Calcutta has recognised the S. S. L. C. 
-Examination of Mysore as equivalent to the 
Matriculation Examination of that University, 
subject to the condition that the holders of the' 
certificate must be declared eligible by the Uni- 
versity of Mysore for joining the University 
course before they are allowed to join a college 
under the Calcutta University and that they 
must also conform to the usual rules of migration. 

4. Electioyi to the Mysore Medical Council . — In 
the election lield for returning a member from the 
Faculty of Medicine of this University to the 
Mysore Medical C'ouncil, Mr. B. K. Narayana 
Rao, B.A., M.B.C'.M., M.R.f'.s., D.P.H., D.O., Principal, 
Medical Scliool, Bangalore, secured the liighest 
number of votes. 

5. Meeting of the Senate . — The Annual Meeting 
of the Senate was held on the 2()th March 1936, at 
which tlie annual report and accounts for 1934-35 
were adopted and the budget estimates for 1936- 
37 considei-ed and passed, providing for a grant 
from the Government of Rs. 10.36 lakhs. A pro- 
posal intended to introduce clianges in the mode 
of election to University authorities were vetoed. 

Among other decisions aiTived at, mention 
may be made of the following : — 

(1) That candidates successful in the M.A. 
and M.Sc. degree examinations should be classed, 
the minimum for a First Class being (iO % and 
that for a Second Class being 50%. 

(2) That the (Tovernment of Mysore be 
requested to move the Government of India that 
in recommending candidates for appointment in 
the Secretariat and other institutions connected 
with the League of Nations in future, due consi- 
deration be given to deserving graduates of this 
University also, since so far no graduate of this 
Xiniversity has been made the recipient of the 
honour of serving under tire League of Nations. 

Nagpur University : 

At a meeting of the Executive Council of the 
Nagpur University, held during the last week 
of March, Sir Hari Singh Gour, Vice-Chancellor, 
who will be participating in the centenary cele- 
bration of the London University in July next, 
was granted leave of absence for four months. 
Subject to His Excellency the Chancellor’s 
approval, Col. K. V. Kukday was appointed 
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Acting Vice-Cliancelloi*, during Sir Hari Singh 
Gour’s absence. 

Inter- University Board: 

The following among other resolutions were 
passed at the eleventli meeting of the Intor- 
ITniversity Board, held at Aligaidi, which conclud- 
ed on Wednesday, February 2(i. Mr. Tdttlehailes, 
the Vice-Chancellor of the Madras ITniversity, 
]:)resided: — 

That a committee' consisting c-f Mr. B.. Little- 
hailes. Sir George Anderson and the Hon’ble 
Mr. Justice Khwaja Mohd. Noor be appointed 
to select two candidates to be i-ecommended for 
the award of Caamegie Corporation Grants. 

That the Universities in India he invited to 
consider whether it is not desirable to adopt the 
Intermediate Examination in Science as the 
f[ualifying test for admission to the courses of 
vstndy of Medical Degrees. 

Tliat appropidate departments of Government 
of India be addressed to include i (i) Natural 
Science in the list of subjects for all the Compe- 
titive Examinations from which tliey have 
recently been omitted ; (2) Philosophy as one of 
the subjects for the Indian Audit and Accounts 
Examination, and Ethics and Psychology in the 
list of subjects for the Indian Pohee Service 
Examination. 


That the Trustees of the Carnegie Foundalieii 
be requested to include Indian TJniversitils i'' 
the scheme of the provision of thirty-six EillnV- 
ships, intended for displaced German scliolju"'- 

That the Government of India be addirHS'd 
urging upon them the necessity of securiiiu;' H*'' 
Indian students, who a.re granted foreign scliotn* 
ships, or Fellowships by the different Univuisitir% 
a definite number of seats without premium j'l 
different industrial concerns of the varip’c 
countries from which supplies are purcliasi'il Id' 
India, by making suitable conditions at tho lim-' 
of giving contracts. 

That the Universities be requested to cousid’ ! 
the desirability of including Nautical and Afi ' 
nautical instruction in the University currieiihui!. 

That the invitation of the University of Naid*'!! 
be accepted with thanks, and the venue of il - 
next mefding of the Inter-University Board > ' 
there. 

Pandit Amarnatli Jha of the Univei-sily 
Allahabad was elected Chairman for the \r ; 
1936-:I7, Dr. J. C. Ghosh of Dacca, Prof. I’mi' 
of Cuttack, and Dr. L. K. Hyder, Member, PnlU’ 
Services Commission, were elected to r(*i)ivy‘n: 
the Inter- ’Varsity Board on the Imperial (him J 
of Agricultural Be search. 



Reviews. 


The Restless Universe. By Max Born. 

Authorised Translation by Wirifred M. 

Deans. (Blaekie &:• Sons, London, 1935.) 

Pp. 278 ; price Ssh. 6^. 

There is a good stock of popular literature 
on modern ])liysics in the English language. 
Jeans and Eddington are almost household 
words. Entirely new ideas as w^ell as 
difficult and abstruse subjects liave been 
presented in lucid manner with the discipline 
of Enghsh style by these master minds. 
Nevertheless Max Born's The Bestless Uni- 
i^erse (authorised translation) may be called 
a new venture in this line considering the high 
ambition with Avhich the author sets out and 
the wonderful manner in which he seeks to 
realise it. The reading of the hook is a first- 
rate intellectual treat. 

The book is divided into five chapters, 
each of about fifty pages, on the air and its 
relatives, electrons and ions, waves and 
l}articles, electronic structure of the atom 
and nuclear physics. The author starts 
with the simplest type of matter, viz,, the gas 
and explains its essential properties by 
introducing the Kinetic theory of the mole- 
cules which are really the main objects of 
study in the first chapter. The statistical 
idea is introduced almost at the very start 


preparing the reader for the shocking mu 
prise awaiting him in the later portion 
the work that “ all laws of natiiiv :ti. 
really laws of chance in disguise". AtPi 
describing how actual beams of inolccijb- 
can he produced to hit a target ami h** ' 
their number can be nn^asured, th(‘ >iih- 
division of molecules, clmmically into ahtn •, 
their classification, the periodic tahl<* 
elements are all brought in one svenp ;iiA 
the first step in the journey for tlm (pn •' 
of the ultimate source of matter ih-l 
T he reader then crosses a boundary ii.'i 
a new realm x^opulated with (deetrieal 1)ein-. ; 
electrons and ions. Tlie physicists n*.. 
develop some refined sense organs io i- ! 
the existence of, to see and ev(*n incasiu.' 
these new creatures. The reader is m v. 
acquainted with Wilson ('hamber, (Ican i 
Muller counter, and knows the ehargt* -i 
the electron, its mass and even the liigliv 
ethical unitary doctrine of identity of Mu-v 
and Energy. Then he comes almost to U:! 
heart of the problem. The electronic 
often sends messengers to the outside \vori*i 
of ours in the form of radiation and in Iniii 
receives such messengers from outside. '1 .A' 
mystery then deepens. AYhat is the relalio’i 
of this messenger to the electronic popnlatimi ; 
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Tlie messenger, light, plays a dual role. 
While journeying in the outside world 
it is a wave hut in the dealings with the atomic 
population it behaves as a particle of energy. 
On entering the realm of electrical charges 
it can knock out an electron with great 
speed to the outside world. The dual role 
is then found to he not only a characteristic 
of the messenger hut also of the electron. 
Electron waves can he actually made visible 
on the photographic plate. The reader is 
then reconciled to the idea that matter is 
wave and wave is matter. The difficult 
subject of w^ave mechanics, probability wave 
and its hearing on the principle of causality 
are introduced gradually, and the reader 
learns that to understand the behaviour of 
the creatures of the new realm of electricity, 
one lias to sacrifice the outside world law of 
causality which, as the author hints, is 
probably only a habit of thought. 

Then comes Bohr's description of the new 
world of atoms. The electronic population 
within an atom is in a mad whirl round a 
citadel of positive charge called nucleus. 
This whirl may be described in terms of 
moving particles which curiously are res- 
tiicted only to certain discrete paths which 
can be constructed only by adapting certain 
processes patented by the German physicist 
Planck more than thirty years ago. This 
was really the beginning of the modern 
quantum theory. Alternatively, a descrip- 
tion. in which the electrons are divested 
of their individualities and are regarded as 
waves in a certain conceptual space is also 
])ossible. The waves can only tell us about 
the odds that an electron will he found in 
a certain place but it will be quite in vain 
to think of the motion of the electron with 
time. Both processes are useful in under- 
standing the observed behaviour of tlu^ 
electronic world but the latter ultimately 
proves to be more iDOwerful. A host of 
phenomena previously considered to be 
unconnected or very imperfectly understood, 
now find unification within the electronic 
world of the atom. 

The journey across the electronic realm 
takes the reader first through an outer 
region which is the region of activity of 
chemical changes and whence the messengers 
are responsible for what are called optical 
spectra. The uplands are populated by 
electrons having more vigorous motion, and 
which send out more energetic messengers 
outside in the form of X-rays. Eight up 
on the top is the citadel called nucleus. 


This is too strong to be penetrated by the 
ordinary means of the physieisf. The history 
of the present-day advance in physics is 
really an account of the attempt by the 
physicists to storm the citadel. 

The last chapter of the book describes the 
fundamental particles discovered by the 
bombardment of the nucleus, and the 
nuclear transformation w'hich is a realisa- 
tion of the dream of the alchemists of the 
Middle Ages by modern physicists (but not 
from a sordid spirit of lucre the author 
assures us). But here the reader is com- 
pelled to stop. The journey remains un- 
finished. Born's printer w^as once pleased 
to compose ‘nuclear physics’ as ‘unclear 
physics,’ and the author admits that the 
printer was not far wrong. For, after a 
successful journey over many an unknown 
and difficult region, the reader is now left 
on the citadel, the deepest centre of the 
material universe with the mystery wall 
still rearing its head proudly before him 
while off and on missiles sent from outside, 
or some of the inner population mysteriously 
leaking through the wall bring very valuable 
information to the physicists. But the 
reader finds there is no solid ground under- 
neath him anywhere. Starting from the 
outside world, looking into the sub-world 
of molecules shows them to be in continual 
motion colliding wdth one another. The 
electronic world inside the atom is in a mad 
whirl which becomes wilder and wilder the 
deeper one penetrates into the atomic 
layers. Besides, to be able to understand 
the workings of these lo\ver sub-wmiids one 
has to sacrifice his cherished outer-world 
ideas of wave and matter and even of casual 
principle. But the quest goes on and it is 
earnestly hoped that the scientists’ love of 
truth will one day put him in possession of 
the secrets of matter, so far as it may be 
within the grasp of the human mind. 

A novel feature of the book is the film and 
there are seven of them. I confess I have 
not been very successful with some of them 
but realise they will prove interesting to 
many, specially to the young readers. There 
are a few inaccuracies in the book, for in- 
stance on page 45 the proportion of hydrogen 
to oxygen has been inverted and the same 
defect occurs again on page 47^ line 7. 

X. E. S. 


Experimental Atomic Physics. By G. P. 
Harnwell, Ph.n. and J. J. Livingood, ph.n. 
(International Series in Physics.) (Messrs. 
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iVIcGraw Hill . Publisliin^' Co.. London, 
1933.) Pp. 472. Price SOs. 

This volume of about 450 pages covers 
in a general way the whole field of modern 
physics considered from the experimental 
standpoint. The following are the main 
chax)ter headings : — (1) The Velocity of 
Propagation and the Pressure of Radiation, 
(2) Black-body Radiation, (3) The Atomicity 
of Matter and Electricity, (4) The Ratio of 
Charge to Mass of Electrons and Tons, 
(5) The Wave Aspect of Matter, (d) Thermio- 
nic and Photo-electric Eflects, (7) Line 
Spectra, (8) Atomic Energy States, (9) X-ITays, 
and (10) Radioactivity. There are two very 
useful appendices, one dealing witli instru- 
ments for measuring small currents and 
potential differences and the second de- 
scribing vacuum technique. The treatment 
is sufficiently detailed to give the student a 
grasp of principles and at the same time a 
very fair idea of the technique of the funda- 
mental experiments on which modern 
physics is based. The volume is to be 
heartily recommended to Honours students 
in Indian Universities and to their teachers 
who desire to have a text on which to base 
their lectures. 

C. V. Ra.m.an. 


Physikalische Methoden Der Analytischen 
Chemie. By G. vScheibe, H. Mark and 
E. Ehrenberg. (Akademische Verlagsge- 
sellschaft, Leipzig, 1933.) Erster Teil. 
Pp. 388. Price Unbound 34 EM and 
Bound, 30 EM. 

This volume deals in an authoritative and 
useful manner with spectroscopic and radio- 
metric methods used in analytical chemistry. 
The authors are G. Rcheibe, H. Mark 
and E. Ehrenberg who deal respectively 
with the use of the spectroscope, with 
X-ray methods and with the use of radio- 
active indicators for the purposes of ana- 
lytical chemistry. As might be expected 
from the fact that the authors are specialists 
in the fields dealt with by them, the treat- 
ment of the subject is clear and thorough. 
Scheibe's article includes an account of 
elementary spectroscopic theory, the pro- 
duction of spectra, apparatus for recording 
and measuring spectra, and a detailed 
account of both qualitative and quantitative 
analytical methods with the aid of emission 
and absorption spectra. Mark’s article 
similarly deals with the production of X-rays, 
X-ray spectroscopes, the systematics of 
X-ray spectra and with qualitative and 


quantitative analysis with the aid of emission, 
absorption and fluorescent X-ray spectra. 
Ehrenberg's article is the shortest of the 
three and is of specdal inferesst at the ])re.scnt 
time owing to the r(‘(a*n1 great development 
of radio-chemistry. The hook is fully illus- 
trated and contains extensive tables viiieh 
should go far to makc^ it a very useful hand- 
book in the laboratory besides being an 
excellent text for tlii^oretical study. Tlu^ 
volume should be in the hands of every 
worker interested in th(‘ modern develop- 
ments of chemistry. 

(U V. Ka.man, 


Electrical Engineering Economics- By D.J. 

Bolton. (rha])man & ilall. Loudon.) IfUL 

Pp. 3 <>5 ; Price 21.s72. 

Engineering may in some respects he 
considered a branch of economics including 
mainly the science of utilising materials in 
the most economic' manner consistent with 
safety. 

The average engineering graduate in tliis 
country appears to possess little, if any. 
knowledge of Engineering Economics. In 
these days of tierce competition it is very 
necessary that more attention be paid to 
this important subject and Mr. Boltonis 
book should prove a most admirable treatise 
for arousing the interest of the student 
in economics and ])roviding a good founda- 
tion to his education as an engineer. To the 
more experienced man it would be of value 
as a reference book. A feuiture of the hook 
is the treatment of economics of eoiisiiinp- 
tion as well as x>rodiiction. 

Part I deals in a clear and convenient 
manner with general economic principles 
involving ca])ital, intcuevst, depreciation, 
sinking funds, etc., which should be of 
particular value to tlu' student. Deprecia- 
tion is a complex and much discussed 
subject to-day and its ap>plication in actual 
practice, is more, a question of policy and 
judgment than of accounting or luatln*- 
niatics. The chax)ters on dexoreciatioii dis- 
cuss the various causes of depreciation, 
loss of value, and the fact that the physically 
useful life may be and usually is shortened 
by obsolescence, inadequacy and other 
factors. This togetlier with the short 
chapter on economic productivity slioiild 
awaken the interest of the student and 
engineer sufficiently to warrant a deeper 
study into such important subjects. 

Chapter VllT is of special interest as it 
discusses the economic desirability in some 
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cases of oi^erating machinery underloaded. 
This of course is difficult of application 
when motors of dift'erent manufacturers are 
com])ared as their design characteristics, 
tolerances for heating, etc., do not corres- 
pond, while the cost of losses as discussed 
later must be applied with caution. 

Part II is mainly devoted to losses and 
their economic significance. Annual costs 
are an elusive study. Electrical engineering, 
economic formuhe and principles are general- 
ly applicable to generating plants operated 
by steam or oil engines where the expenses 
of generation are a big item in the ‘‘all in’’ 
cost of a unit. In such cases higher capital 
expenditure to reduce losses is more often 
justified than in the case of hydro-plants. 
The economic treatment is somewhat differ- 
ent. In the one case a definite and tangible 
value can be applied to the losses of a 
system having a steam or oil engined 
station, but it is not so easy in the case of a 
liydro -electric system. Larger losses are 
usually permissible unless it can be shown 
that such pownr could be sold. 

Again in applying such formula, parti- 
cularly maxima and minima, considerable 
judgment is usually necessary to decide if 
the mathematically correct result is a 
practicable proposition. Formulae for the 
most economic penstock line for instance, 
may often give a thickness too small to be 
mechanically practicable or thicker tlian 
permitted by standard practice. Generally 
speaking, tlie use of economic formulae 
provides excellent training for the young 
engineer but they should only be applied 
in practice by experienced engineers who are 
able to understand the practical limitations 
involved. 

Part III deals with electricity supply 
economics. Two chapters are devoted to 
an excellent discussion on power factor 
economics and contains much useful infor- 
mation on the causes and effects of bad 
power factor togetlier with corrective me- 
thods and their costs. Bonus, penalty and 
K. V. A. demand tariffs are also explained. 

The three chapters on tariffs should 
convey a clear idea of the factors upon 
which tariff structures are based and of the 
modern methods of charging. A brief note 
of the comparative merits of the ‘‘step” and 
‘‘block” methods of charging on a sliding 
scale might have been included. 

The book ends with a short chapter on 
some general notes on pow’^er supply and a 
useful appendix. 


Taken altogether, a very useful and infor- 
mative book wffiich can be recommended. 

H. G. H. 


Introduction to Electric Transients. By 
Edwin B. Kurtz, and George F. Corcoran, 
(John Wiley & Hons, Inc., Xew” York. 
Chapman A Hall, Ltd., London.) 1935. 
Pp. 335. Price (kL 
The study of transients is one of the most 
fascinating in engineering and physical 
science, perhaps because it aft'ords extensive 
applications of difl'ereiitial equations to 
physical problems, the mathematics in- 
volved being, at the same time, of a compa- 
ratively simple order, the result is that the 
subject is a favourite with advanced students. 

The first thing one notices about the book 
under review' is that Heaviside's Operational 
Methods are used in addition to or as 
supplementary to the conventional solutions. 
This is a very valuable feature indeed as it 
enables the student to become familiar with 
this very interesting and useful method of 
solution and also to compare this method 
with the conventional method of solution. 
At the same time the book can be read, if 
desired, without paying any heed to the 
operational solutions wiiicli are alternative. 

The book is divided into tw'O main parts, 
rA., D. C. and A. C. transients and has an 
appendix on the mathematics employed in 
which the above is included. This is parti- 
cularly convenient for electrical engineering 
students. 

The method of treatment is wiiat many 
j)eople regard as the ideal teaching method, 
f.c., the physical conception of each problem 
is stated first, this is followed by the mathe- 
matical analysis and then by the verilica- 
tion by the oscillograph. 

It is claimed by the authors that the 
subject of transients” is given 

prominent place in the text as w'ell as in a 
special section in Chapter X.but the examples 
given are on the wdioie very poor examples 
of pow'er transients and the more important 
aspects of these are not touched on at all. 
Most of the examples given are on ordinary 
small laboratory apparatus. 

The book, which is very w'ell produced, 
affords a very interesting, easily read and 
instructive introduction to transient pheno- 
mena and in addition serves as a method of 
thoroughly learning some of the diiferent 
equations which are of utmost importance to 
the engineer and can be strongly recom- 
mended. IC. A. 
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Theorie der Elektrizitat : A New Edition 

of M. Abraham's work. By E. Becker. 
Yol. I. — Einftihrung in die Maxwellsche 
Theorie der Elekrtizitilt mit einem ein- 
letenden abschnitte iiber das reclmen mit 
vektorgrossen in der Physik, Tenth Edi- 
tion. (B. G. Teubner, Leipzig’ and Berlin, 
1935.) Pp. 265. Price 11-50 EM ; Yol. II.— 
Elektronentlieorie, Sixth Edition. Pp. 397. 
Price 17 EM. 

Xew editions of books which have become 
classics on the subjects concerned are wel- 
come indeed, for such editions not only 
retain the spirit with which the old classics 
were written but also present the newer 
ideas, resulting from the deepening of the 
classical foundations. The work on 
Maxvreirs theory of electricity by Fopih was 
thoroughly revised and published by M. 
Abraham and this work called as Abraham- 
Fdppl became a classic and is well known 
among all the students of electro-magnetism. 
Abraham -Fop pi under-went as many as 
seven editions in the life-time of Abraham, 
a fact, which bears ample testimony to 
the great eminence of the wmrk. The neAv 
editions of Abraham’s work by E. Becker, 
while maintaining all the important features 
of Abraham’s wmrk, also include some of the 
recent developments in electron theory 
presented by Becker himself. 

In the first volume the student is intro- 
duced to the theory of vectors and vector 
Helds. A masterly exposition of the thermo- 
dynamics of field energy is also given in this 
volume. Tlie second volume begins with 
a chapter on the general foundations of 
electron theory w'hich contains a section on 
the determination of the elementary charge 
by what is called the ''Schrot effect”. 
The chapter on the electron theory of metals 
contains the earlier views of Drude and 
Lorentz and also the newer conceptions of 
KSommerfeld based on the Fermi statistics. 
This volume also contains a fair account of 
both the special and the general theory of 
relativity and their relation with the electro- 
magnetic field. The last chapter in the 
volume is on the theory of radiation based 
on the quantum of action. 

Becker’s edition was published before the 
announcement of Born-Infield's work on 
electrodynamics. Ye venture to suggest 
that the inclusion of an account of this 
theory in a later edition would be most 
desirable. 

Yo effort has been spared by the Editor 
to make his editions useful to the teachers 


and students alike. The mimber of diagrams 
has been increased many-fold and this will 
assist the students in obtaining a vivid 
comprehension of the text. A section on 
problems of great physical interest has been 
included and their solutions also suggested. 

Becker should be congratulated for bring- 
ing out these new editions of Abraham's 
wmrk which will undoubtedly prove in- 
valuable to students and teachers. We 
have no hesitation in recommending these 
two volumes to all those interested in 
electro-magnetism . 

X. X. 


Fluorescence Analysis in Ultra-Violet Light. 

By J. A. Radley, b.sc., a.i.c. and J. 

Grant, Ph.n., f.i.c. (Chapman & Hall: 

London.) 1935. Second Edition., Pp. 320. 

Price 21 shillings. 

The book is one of the series of mono- 
graphs on applied chemistry edited by Dr. 
E. H. Tripp. It contains twm parts ; the 
first part deals with the theory and technique 
of fluorescence analysis. Here, the authors 
discuss briefly the production of ultra- 
violet light and the method of analysing 
fluorescence both qualitatively and quanti- 
tatively. The various types of lamps and 
Alters that are now in use are discussed and 
their advantages and disadvantages are 
pointed ont. The authors are of opinion 
that ‘Ahe varying results sometimes ob- 
tained by different wmrkers for the same 
substance are often due to lack of precision 
in defining the technique’'. Eesearcli work- 
ers in this line wdll be in entire agreement 
wdth the authors of this hook, for the im- 
portance of the method that is employed 
for the analysis and the ]Ditfalls that are 
to be taken care of are well known. On 
the whole, this part of the book lias been 
very well wuutten and will serve as a usehil 
guide to those workers who are interested 
in this subject. 

In the second part, the authors give a 
large number of instances in which fluores- 
cence analysis has been used for both pure 
and applied science subjects. Here, they 
had a difficult task to perform, for more 
than 800 papers had to be summarised. 
The result has been that information given 
in some cases is rather scanty. The research 
workers, however, will find a full list of 
references at the end of each chapter dealing 
with different subjects. Finally it may be 
said that, as far as w^e kno\v, this is the 
only book in English language on the 
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subject of fluorescence analysis and that the 
appearance of its second edition within 
such a short time shows how niiicli it has 
been in demand. 

K. A. (\ 


Wireless— Its Principles and Practice. By 
B. W. Hutchinson; third edition, xii-f 
316 pages with 224 figures. Published by 
the TTniversity Tutorial Press. Price ?>s. 6^. 
This book obviously meets a real need : 
or it would not have gone through three 
editions and some ten impressions between 
December 1932 and November 1935. 

It is expressly meant for the growing army 
of those who are interested in radio but 
whose knowledge of mathematics and physics 
is strictly limited. 

In simiDle and straightforward language, 
the author deals with the elements of elec- 
trical theory and continuous and alternating 
current circuits, some of the methods of 
generating electromagnetic waves and the 
phenomena of wave travel in the earth's 
atmosphere. More than half of the book 
is devoted to the numerous types of thermio- 
nic vacuum tubes and the different circuits 
of a modern radio receiver in which they 
are used. The examples are of tubes of 
British make. There are also short descrix)- 
tiops of the chief features of the battery, 
all-mains and sux>erheterodyne types of 
receivers and of small transmitters. The 
last chapter deals with the elements of 
television and of the cathode ray oscillograph. 

It will be gathered from the above that 
the author has endeavoured to make the 
book up-to-date. The language is every- 
where lucid and brief, and suitable for the 
class of readers for whom it is meant. The 
numerous excellent illustrations are vei‘y 
helpful. 

The price is quite moderate and the book 
can be recommended in every way to tlu^ 
beginner and the amateur of radio. 

R E 


A Class Book of Magnetism and Electricity 
By H. E. Hadley. (Macmillan & Co., 
London, 1936.) Pp. x + 512. Price 6s. 6d. 
The author of this book needs no intro- 
duction to the students of secondary schools 
as they are all familiar with his text-books. 
The present publication intended for students 
of the Intermediate College comprises a 
somewhat advanced treatment of Magne- 
tism and Electricity. 

The volume begins with a chapter on the 


fundamental properties of the electric current 
and is followed by a chapter on some of the 
practical aspects of magnetism with which 
every reader ought to be familiar. In these 
two chapters the author gives the students 
a rough outline of the subject and intro- 
duces him into the various topics, which are 
more elaborately dealt with later. Theore- 
tical considerations of the various properties 
of the electric current and magnetic fields 
are introduced and are amply supported by 
numerous numerical examples, which enable 
the student to acquire a thorough and 
comprehensive knowledge of the subject- 
matter. The addition of ^'Historical Notes"' 
at the end of each chapter, will further 
give the student a chronological account 
of the theories and principles described ; 
starting from the earliest conceptions of the 
ancient scientists, the author has chronicled 
the achievements of the scientists of the 
succeeding ages. A few chapters towards 
the end deal with many of the modern 
practical applications of magnetism and 
electricity, such as radio-activity, broad- 
casting, talky-films, television, etc., which 
have proved so inscrutable to the lay reader. 

The book is invaluable not only as a class 
book to those students preparing for the 
Intermediate Examination, but also to every 
literate reader who is desirous of getting an 
easy and eminently readable introduction 
to the study of a branch of physics of wide 
interest on account of its extensive and 
rapidly increasing practical applications. 

The treatment is elegant, simple and 
always to the point. The book is coxnously 
illustrated and the addition of answers to 
numerical questions and an index, enhance 
the interest and usefulness of the publica- 
tion. The get-up and x^rinting of the book 
are of the traditional excellence of Messrs. 
Macmillan & Co. H. L. N. 


Indian Zoological Memoirs. V. Herdmania. 

By S. M. Das, d.sc. (Lucknow Publishing 

House, Lucknow, 1936.) Pp. x 103. 

Price Es. 2. 

The fifth of the series of the memoirs on 
Indian Zoological types deals with an account 
of the common Monascidian of the Indian 
seas, Herdmania pallida. The introduction 
includes the classification of Tunicata (after 
Garstang) which should prove useful to all 
students of the group. An account of the 
Bionomics and distribution of the genus is 
given which shows that it enjoys almost 
universal distribution and is represented in 
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the Indian seas by H. pallida and R. ceylonica. 
Of these, the former is the more common 
and the memoir deals with all the systems of 
organs in great detail. The figures are all 
original and amply illustrate the descriptions 
in the text. The high standard set by the 
earlier memoirs of the series is maintained 
by the book and it will doubtless be a 
valuable guide to students in many colleges 
in India, as well as a reference volume of 
considerable importance to workers all over 
the world. 


Library Administration. By S. K. Ranga- 

nathan. (Published by the Madras 

Library Association.) Price Vljli. 

The author himself says in the Introduc- 
tion, This is not a book to be read through 
like the Five Laws of Library Science. 
It is on the contrary a most prosaic manual 
full of details." The claim that is made for 
the book is that it is a reference work capable 
of guiding the Library Staff to discharge 
their duties ’‘with highest possible accuracy, 
greatest promptness and economy". The 
author says that this should not be treated 
as a manual to fit every kind of library, 
but only as giving certaip ’‘patterns that 
can be varied according to local conditions". 

Any administrative manual must have 
as its ultimate end the inculcation of funda- 
mental and basic principles that govern 
the administration of the particular office, 
and rules and regulations must be so devised 
as to keep afresh these general principles 
in the minds of the staff responsible for the 
working of it. The accuracy and prompt- 
ness in the observance of such rules will 
ultimately tell on the quality of service and 
the reputation of the office. Doubleday, in 
his Manual of Library Routine, says : 
'‘Working methods have to be carefully 
studied ; their details have to be carefully 
comprehended, rules and regulations should 
be learnt and the allotted duties should be 
discharged with goodwill, interest and zeal. 
This and this alone is the royal road to 
success." 

If the general principles are to be thorough- 
ly grasped by the Staff, it is absolutely 
necessary that they must be of a fundamental 
nature, and as brief as possible. An undue 
elaboration of mechanical rules and devices 
for working methods, may foster in the 
minds of the Staff a love of red tape and 
fascination for administrative routine, and 
blind them to the real responsibilities of 
their position. 


The chief defect of the book under revie^v 
is that the rules for any section are too many, 
too minute and detailed and the whole book 
is ‘over-weighted with details' (to use the 
language of the Introduction) — ‘details' 
which a Library Assistant, who is newly 
posted, can hardly be expected to master. 
It is a hard task even for Librarians t ) 
wade through the numerous chapters, 
covered with too many details and unne- 
cessary amplifications of rules of working 
methods. One would wish that the author 
had left some of the minor points to the 
intelligence and resourcefulness of persons 
concerned in the several departments. 

Obviously, the book, dealing with an 
infinite number of rules and regulations, is 
useful only for Libraries having at least a 
few dozens of members to man their staff, 
and several heads of sections to supervise 
their work. It can have no application to 
Libraries having a small staff and fewer 
number of books, like the School and College 
Libraries in India. Probably, the adminis- 
trative machinery evolved may be found 
quite suitable and appropriate to the Libra- 
ries of the type of the British Museum and 
the Bodleian. 

The book contains three parts. The first 
part is entitled the ‘Groundwork' ; the 
second is called ‘Distinctive Library Func- 
tions' ; and the third is named ‘General 
Office Functions'. 

The first part describes the general princi- 
ples of administration and is simple in 
treatment. In the second part, there are 
eight different chapters covering subjects 
like ‘Book ^irelection', ‘Book Order’, ‘Perio- 
dical Publication’, ‘Accession iSectionh 
‘Technical Section’, ‘Counter Section’, ‘Eefe- 
rence Section' and ‘Shelf Section’. The 
third part deals with twxdve different to])ics, 
— ‘ Committees', ‘ Staff Section’, ‘ Staff 
Council', ‘Over-seeing’, ‘Publicity Section'. 

‘ Finance', ‘ Accounts’, ‘ Records', ' Corres- 
pondence', ‘ Printing', ‘ Binding', and ' Stores ' 
and a chapter is devoted to each of these. 

Each of tliese chapters contains the 
following headings — Planning, Job Analysis. 
Routine. Oversight, Correlation, Time 
Scheme, Forms and Registers — the same 
subjects are discussed again and again in 
different view points with minuteness and 
detail. 

In the chapter on Book Order, a few- 
suggestions regarding the sources for finding 
the addresses of the numerous Publishers 
would doubtless have enhanced the value 
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of the publication. In tlie Periodicals Sec- 
tion, the three-card system is advocated, 
which may be resorted to when tlie periodical 
publications rano’(^ over a thousand, and this 
can have no apxjlication to smaller libraries. 
The author's advice to deal directly with th(^ 
Publishers of periodicals is a wholesome 
advice to all Librarians. Idie work of 
entrusting them to an agent, with a view 
to effect a small saving, would result in 
irregularities in service and land the author- 
ities in linancial loss. The author feels, 
correctly that, in the revision of periodical 
publications, the Ihinmittee should treat 
the Librarian's views with consideration. 

Instead of leaving the acceptance of all 
gift books to the individual discretion of the 
Librarian, it would have been better if a 
few rules had been framed for accepting 
them. The idea of an rndemnity bond 
mentioned in the chapter on Counter Sec- 
tion for lost tickets may not be agreeable 
to all Librarians. While it may check all 
unauthorized borrowings on lost tickets, 
the rule will work as a liardship on innocent 
users of the Library who might hap]Km to 
lose their tickets by accident. 

The chapter on Peference Work is well 
planned and written. It can have no appli- 
(-ation to k:2.chool and College Libraries in 
India. 

One would wish that the author had given 
suggestions for proof correcting in the 
chapter dealing with Printing, in Paid III. 
The chapter on Binding is fairly exhaustive 
and sufficiently adequate. 

All tlie subjects of day-to-day administra- 
tion are very minutely and patiently described 
with great care and accuracy. One would 
only wish that the numerous details had 
been omitted and the book had been made 
readable and attractive like all other books 
on the same topic, "^diere is no rule to the 
(*tfect that books on Library Administration 
should not b(‘ read tlirough and ahord real 
[)leasure in the grasp of the fundamentals 
of administration. 

K. 


Forest Research in India, 1934-35- P^^’t L 

The Forest Research Institute. (Manager 
of Publications, Delhi, 1935.) Pp. 89. 
Price Re. 1-8-0 or 2s. (h/. 

This official publication snmmarises the 
work done during the year 1931-35 at the 
Forest Research Institute, Dehra Dun. A 
general review is follow^ed by five chapters, 
each dealing in turn with the Silvicultural, 


Botanical, Entomological, Economic and 
Ifiiemical Sections of the Research Institute. 

Within the limits of so concise a publica- 
tion, one could scarcely expect little more 
tlian a mere cataloguing of the different 
problems tackled. To the student who is 
specially interested in any of these, there 
are the Institute publickions, a useful 
list of which is given as Appendix II at 
the end of the volume. 

The admirable range, quality and quantity 
of the work turned out by the Dehra Dun 
Institute is at once an eloquent plea and a 
justification for the multiplication of such 
institutions in India. Many Forestry prob- 
lems, while important, have no more than 
local significance, and even otherwise, a 
first-hand knowledge of local conditions is 
a sine qua non in this type of research. And 
in a country of continental dimensions 
like India — encompassing as it does many 
climes and types of forests — this need 
is all the greater. And a single Forest 
Research Institute like the Dehra Dun 
Institution is like a light which makes the 
darkness visible ". The ideal would be a 
central co-ordinating agency with different 
regional investigation centres on the model 
of the Imperial Institute of Agricultural 
Research. May the Dehra Dun Institute 
with its fine traditions and record of achieve- 
nuuits i)rove to be such a co-ordinating 
agency ! 

The book is printed (as can be seen from 
the water-mark) on paper manufactured at 
the experimental plant of the Institute. 
It is curious that this fact finds no mention 
in the book itself. 

pArUEXXAR. 


Sulphitation of Lac. By R. Bhattacharya 
and Lai C. Verman. Tec-hnical Paper Xo. fi. 
London Shellac Research Bureau. London. 
Jan. 1930. Pp. 20. 

That lac can be dispersed in aqueous 
solutions of sulphurous acid or alkali sulphites 
and bisulphites is the latest discovery of 
the Indian workers on lac stationed at 
Teddington. The stability of the solution 
is secured by the addition of anti-oxidants 
like glycerol and ethanolamine which inhibit 
the oxidation of sulphurous acid. The 
possible chemical reaction between the lac 
and sulphurous acid is stated to be mainly 
the addition of sulphurous acid or bisulphite 
to oxygen atoms which exist between pairs 
of .carbon atoms, with the formation of 
oxonium compounds. 
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The sulphited lac resin has a higher 
iodine value and there is also a definite 
increase in its saponification value. From 
the practical point of view the coatings of 
sulphited lac on baking, yield films which 
possess greater adhesion, flexibility and 
hardness while even air-dry films resist 
dilute alkalies, acids and ordinary solvents. 

Shellac is used considerably as a thermo- 
idastic binder in plastic moulding ; the 
incorporation of fillers by the ‘‘dry’' hot 
process consumes considerable power in 
grinding and mixing operations and the 
employment of alcohol for this purpose is 
expensive. It is suggested that the aqueous 
dispersions of lac in sulphurous acid offer a 
suitable and inexpensive medium in which 
fillers and fibres can be intimately incorpo- 
rated. The sulphited lac is coagulated or 
caused to precipitate on to the filler, thus 


ensuring an extremely uniform distribution 
of the binding material. It should, however, 
be added in this connection that this 
principle has long been adopted in the 
course of the work carried out at tlie Indian 
Institute of Science, employing aqueous 
dispersions of lac in sodium carbonate 
which are often bleached with hypochlorite, 
when a pigmentation of tlie moulding 
powder is desired. 

But the great merit of sulphited lac from 
the point of view of moulding appears to 
be the fact that the product is brought to 
an advanced stage of polymerisation ; and 
its softening point is raised to about 130° C. 
The time of "'after curing’' is therefore 
shortened and the additions of accelerators 
are found to be unnecessary. 

M. B. 


Errata, 

(1) Vol. IV, No, 9, p. 650, under the rational constitution of formic acid, 



Bay and Sarkar Bay and Sarhar 

(2) On page 767, under ‘Recent Advances in Sanitary Science,’ line I (first column) 
should read thus : ‘‘^The following is the abstract of an address ’h 
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The Indian Lac Industry, 

rnHE Indian Lac Industry is one of the few 
indigenous monopolies of India, which 
has been struggling to maintain its position 
under the competitive pressure of synthetic 
substitutes. Its continued preservation 
and prosperity are of paramount import- 
ance to India, since the industry supports 
a large population of poor and humble 
peasants who are enabled to supplement 
their meagre income by the cultivation 
of lac. The industry has passed through 
many vicissitudes : in 1878 its export 
value dwindled to 2 lakhs, and in 1883 the 
trade had practically ceased. When, however, 
the importance of the resinous ingredient of 
lac came to be recognised, there was a steady 
increase in the exports which reached a value 
of 32 lakhs in 1888, and in 1908 the value 
rose up to two crores and a half. 

During the Great W ar, the heavy demand 
made upon this material was responsible for 
the unprecedented inflation of prices which 
touched 880 shilling per cwt. in January 

1920, a price which exposed the trade to the 
imminent danger of stimulating the produc- 
tion of substitutes. The industry had 
suffered greatly in reputation on account 
of the violent fluctuations in price and 
uncertainty of supplies due to the fre- 
quent failures of crops and to the un- 
restricted and unscrupulous adulteration 
of the product. The Government of India, 
realising the seriousness of the situation, 
appointed a Committee to investigate the 
various technical and commercial aspects 
of the industry, which resulted in the publica- 
tion of the Lindsay and Harlow Eeport in 

1921. Acting upon the recommendations 
of the Committee, an Indian Lac Association 
for Eesearch was formed, the Eesearch 
Institute at Eanchi founded, and a lac cess 
levied, with the main object of promoting 
improvements “in the breeding of lac and 
its manufacture through scientiflc methods 
or by such means as shall be decided upon 
by the Asso elation ’ ' . 

The control of the funds and the manage- 
ment of the Eesearch Institute were vested 
in a Committee of the Association and not 
in any statutory authority. Three repre- 
sentatives of the Calcutta shippers, two of 
the Indian manufacturers, two of the Indian 
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brokers, one of the European manufacturers 
and one of the European brokers constitut- 
ed the Committee which continued to guide 
the destinies of the industry and control and 
direct the Eesearch Institute at Eanchi 
till 1930. 

The progress achieved during this period was 
necessarily slow since the Committee was not 
fully alive to the immediate necessities of the 
industry. At 2 , meeting of the Association held 
in May 1929, one of the important members 
complained that ''no results of any import- 
ance to the trade had yet emanated from the 
Institute which had been in existence for 
about eight years”. He characterised as 
wasteful the large expenditure incurred by 
the trade and by the cultivator in particular 
on the Institute’s behalf, and he suggested 
that the Association should be wound up or 
handed over to Covernment. This was 
of course an extreme view, but it was clearly 
indicative of the fact, that the trade was not 
parbicularly interested in the work carried 
out at the Institute. 

The valuable experience gained during this 
period of ten years, brought a new outlook 
on the industry. At the commencement the 
research activity was mainly directed to 
the investigation of the methods of propa- 
gation to secure steady aud enhanced yields 
of lac, but it was soon discovered that work 
on the manufacture of lac with an apimecia- 
tion of the consumers’ point of view was of 
greater urgency and importance to the 
industry. The Committee, accordingly, ap- 
pointed a physico-chemist and extended the 
scope of the Institute by establishing a 
separate department for investigating the 
manufacturing methods and for determining 
how the manufacturer may best meet the 
needs of the consuming trade abroad. 

With a view to maintain a close liaison 
between the consuming industries in Europe 
and America and the Eesearch Institute at 
Eanchi, Mr. Marshall, President of the Asso- 
ciation, suggested the appointment of a Lac 
Marketing Expert in London, who would 
keep the Association advised in regard to the 
requirements of manufacture in England, and 
undertake on behalf of the Association, the 
testing out of the various standards of lac 
shipped from India. Mr. A. J. Gibson, who 
was accordingly appointed Special Officer, 
Lac Enquiry, in 1929 has rendered great 
service to the Indian Lac Industry, by 
establishing useful and intimate contacts 
with the consuming industries in Europe, 
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and securing their co-operation in organising 
applied research with the assistance of the 
London Shellac Eesearch Bureau. 

The Committee of the Indian Lac Associa-- 
tion, in spite of its many failings and the 
slow progress, prepared the ground for 
the next phase in the organisation of the 
industry. In 1929, the Committee addressed 
a Communication to the Government of 
India, with regard to future of the Associa- 
tion, and felt in an ever-increasing measure 
that they were not in a position to control 
effectually and to the best advantage, the 
future conduct of research in the Lac In- 
dustry, having neither the necessary know- 
ledge nor the necessary experience. In parti- 
cular, the Committee recognised its inability 
to bring home to the cultivator the results of 
the research work "at the Institute. The 
Association with the concurrence of the 
Government of Bihar and Orissa accordingly 
recommended that the Lac Cess Act should 
be replaced by a fresh measure providing 
for the continuanc(‘. of the lac cess and consti- 
tuting a statutory committee on the lines of 
the Central Cotton Committee, which should • 
take over the control of the Eesearch Insti- 
tute and administer generally the lac cess 
funds. 

The termination of the Indian Lac Cess 
Act of 1921 by the end of 1931, was taken 
advantage of not only for reorganising the 
administrative committee, but also for giving 
effect to the recommendations of the Eoyal 
Commission of Agriculture, who emphasised 
the importance of bringing together the 
various interests in the industry, somewhat 
on the lines of the Indian Central Cotton 
Committee and of including in the body 
entrusted with the control of the lac cess 
funds, nominees of the Government of India 
and of the Government of Bihar and Orissa, 
and an official to represent the interests of 
cultivators. They wrote “From our point 
of view the chief interests are that of the 
cultivator, and, in consideration of the 
value of the industry, its importance in 
providing subsidiary employment through- 
out such a large area and the pressing need 
for measures to save it from destruction by 
the synthetic article, we are of opinion that 
the Association should be reconstituted and 
strengthened by the addition of nominees 
of the Government of India and of the 
Government of Bihar and Orissa-, and of an 
official to represent the interests of the 
cultivators. The Imperial Entomologist and 
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the Chief Conservator of Forests of Bihar 
and Orissa would be suitable nominees for 
the first two posts. It is doubtful if any 
satisfactory representative of the growers 
could be found, and we accordingly recom- 
mend that the Chairman of the Association 
should be the Commissioner of Chota Fagpur. 
The Institute is situated in his division and 
it would be his particular responsibility 
to bring to the notice of the Association the 
best methods of promoting the interests of 
the growers. He would also attempt to 
keep in view the wishes of other provinces 
where lac-growing is important and to 
protect the staff of the Institute from 
difficulties arising from the fact that most 
of the members of the Association reside 
some distance away in Calcutta.’’ 

We also recommend that inquiry should 
be made, under the general supervision of 
the Chairman, into the economics of lac- 
growing.” 

The Government of India utilised this 
opportunity to enlarge the definition of the 
objects to which the proceeds of the lac 
cess might be applied, so as to include within 
its scope the investigation of marketing 
methods and the promotion of sales. The 
Indian Lac Cess Act of 1930, provided for 
the constitution of an “Indian Lac Cess 
Committee” which was more representative 
in character and which was empowered to 
undertake the improvement and develop- 
ment of methods of cultivation, manufacture 
and marketing of Indian lac. As Chairman 
of the Statutory Committee, the Govern- 
ment of India suggested the appointment of 
the Vice-Chairman of the Imperial Council 
of Agricultural Eesearch, who as Chairman 
of the Indian Central Cotton Committee 
and of the Sugar Committee, would bring 
valuable experience to the work. 

The inauguration of the Indian Lac Cess 
Committee under the energetic chair- 
manship of Sir T. Vijayaraghavacharya 
marks the beginning of the second phase in 
the development of Indian Lac Industry. 
This period has been eventful in many 
ways ; research was extended to the manu- 
facturing and technical aspects of the 
industry, with a view to produce natural lac 
in forms and modifications best adapted to 
meet the requirements of the consuming 
industries. This involved a more intimate 
touch and a closer co-operation with the 
manufacturing concerns, interested in the 
exploitation of this raw material, and led to 


the policy of conducting research at the 
consumers’ door. In pursuance of this 
policy, two Indian chemists and one Indian 
physicist have been stationed in England 
to conduct research in the laboratories of 
the great consuming research organisations. 

The three principal lac-consnming indus- 
tries are the electrical, the plastic and the 
paint and varnish trades, and the Indian 
Lac Cess Committee have been fortunate in 
securing the co-operation of some of the 
foremost research organisations in England. 
The High Commissioner for India is offi- 
cially supervising the Avork of the Indian 
scientists, and is assisted by a strong 
AdAusory Committee in London on AAffiich the 
experts and the trade and manufacturing 
interests are represented. This new and 
progressive policy sponsored by Sir T-. 
Vijayaraghavacharya and his Committee, has 
already borne some fruit, and iDromises to 
yield a richer harvest. In the Avords of the 
High Commissioner for India “Given the 
necessary concentration of effort, close con- 
sultation and co-operation of producers, 
distributors, consumers and research work- 
ers, adequate co-ordination of results and 
the confide! ;ce of all concerned, the pros- 
pects of further success and the ultimate 
granting of a ncAv lease of life to the old- 
established Indian Lac Industry are defi- 
nitely bright.” 

The Indian Lac Cess (Amendment) Act 
of 1936, AAdiich has just been promulgated, 
may be said to place the Indian Lac Industry 
in its third phase of development. The Act 
provides for the constitution of the Indian 
Lac Cess Committee Avhich consists of a 
GoA^erning Body entrusted with the manage- 
ment of the affairs and the administration 
of the funds of the Committee, and an 
Advisory Board to Avhom all matters of a 
technical or scientific nature proposed for 
consideration by the Committee should be 
referred. There is a A'ery generous repre- 
sentation of all interests on these two 
bodies, and, if the poAvers are properly 
exercised, there should be no room for 
complaint from any quarter. Provision 
has been made for the representation 
of lac-consuming industries and also for 
‘'two scientists to be nominated by the 
Governor-General in Council” and this con- 
stitutes a welcome and refrCvShing feature of 
the E'ew Act. The scope of the Committee 
has been further extended so ns to enable 
them to utilise the funds in “meeting 


794 


CURRENT SCIENCE 


[May 1936 


expenditure hereto and hereafter incurred 
in securing patents for the protection of 
inyentions by employees of the Committee.” 
The Act also preludes “for the periodical 
inspection by persons appointed in this 
behalf by the Governor-General in Council 
of the Indian Lac Eesearch Institute and 
other institutions maintained by the Com- 
mittee”. 

The Act empowers the levy of an enhanced 
cess on lac and lac refuse ; seven annas 
insteCid of four annas on lac and five 
annas instead of two annas on lac 
refuse. This would result in a substantial 
increase in the revenues of the Committee, 
which should take advantage of the increased 
prosperity of its finance in continuing and 
consolidating the progressive and fruitful 
policy laid down by the previous administra- 
tion. 

For sometime past there has been a 
just cause for complaint that the funds of 
the Indian Lac Cess Committee have not 
been made available for encouraging re- 
search and conducting propaganda in 
America, which is entitled to special consi- 
deration in view of the fact that she con- 
sumes more than fifty-five per cent, of the 
total production of lac. The phenomenal 
development of synthetic rivals in America 
during the last decade has been so great 
that, but for the simultaneous development 
of the lac-consuming industries, shellac 
would have lost much ground in that 
country. A lac marketing expert and a 
research organisation much on the same 
lines as the one stationed at Teddington, 
should be maintained in America to under- 
stand and investigate the special require- 
ments of the American consuming industries.. 
Such an arrangement which is long overdue 
would stimulate the consumption of lac 
in America and bring increased prosperity 
to the Indian Lac Industry. 


Under the present circumstances the 
policy of conducting research at the 
“consumers’ door” is the only course that 
can ehectively advance the interests of the 
industry, but the time has arrived when the 
Committee should adopt a vigorous policy 
of encouraging the development of lac- 
consuming industries in this country. When 
Japan’s Camphor Industry was threatened 
with severe competition from synthetic 
camphor from Germany, and when she 
could no longer maintain an economic price 
for her natural product, Japan founded the 
celluloid industry which consumes a consi- 
derable portion of this raw material. This 
would entail a well-planned programme of 
pure and applied research in collaboration 
with various research centres and industrial 
organisations in the country who are in- 
terested in the utilisation of lac. The Com- 
m^*' tee should take advantage of the facilities 
offered by tlie two great research centres 
in India, Bangalore and Calcutta, and harness 
their resources in the service of the industry. 
The Indian Institute of Science at Banga- 
lore, w’here Ur. Gilbert J. Fowler originally 
organised researches on lac, has done con- 
siderable work ; and the Departments of 
Physics and Electrical Technology which 
have an exceptionally up-to-date equip- 
ment could profitably be utilised in promot- 
ing further advancement in this connection. 
One way in which such a collaboration can 
effectiveh' be secured is to nominate the two 
scientists, one from Bangalore and the other 
from Calcutta, to the Advisory Committee. 
If the Uew Act could lead the Indian Lac 
Industry to greater prosperity and increased 
stability, the enhancement of cess would 
have more than justified itself. The work- 
ing of the New Act would be watched with 
the keenest interest by every one interested 
in the advancement of this time-honoured 
industry. 

M. S. 
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Professor Birbal Sahni, D.Sc., Sc.D., F.G.S., F.A.S.B., F.R.S. 


T he news that Professor Birbal Salmi 
has been elected a Fellow of the 

Boyal Society will give the greatest satis- 
faction among his numerous colleagues, 

friends and students. On behalf of our 
readers we have great pleasure in offering 
him the warmest congratulations of Current 
Science. 

Professor Sahni comes 
of a gifted family 

belonging to Bhera, 

Punjab. He is the 
third son of Mr. Euchi 
Earn Sahni, Eetired 
Professor of Chemistry, 
and the late Shrimati 
Ishwar Devi {uee 
Anand) ; the former, a 
pioneer educationist of 
the Punjab, is dis- 
tinguished for his 
activities leading to the 
advancement of scien- 
tific prestige in India 
and the latter was well 
known for her piety and 
culture. 

The influence of his 
father during h i s 
tender years and later 
that of Professor A. 

C. Seward at Cam- 
bridge inspired Pro- 
fessor Birbal Salmi’s 
whole subsequent career 
of scientific research. 

At the University of 
Cambridge which he entered in October 
1911, he became a Foundation Scholar and 
later a life-member of Emmanuel College. 
Both in Cambridge and London, he dis- 
tinguished himself by his original researches 
which brought him the doctorate degrees 
of the two Universities. 

In India honours have come to him 
thick and fast. He is Professor and Head 
of the Department of Botany in the Uni- 
versity of Lucknow, Dean of the Faculty 
of Science, Lucknow University ; one of the 
Founders and an ex-President of the Indian 
Botanical Society ; ex-President of the 


Lahore Philosophical Society ; President of 
the section of Botany (1921) and of Geology 
(1926) of the Indian Science Congress ; 
Fellow of the Asiatic Society of Bengal ; 
one of the Vice-Presidents of the Indian 
Academy of Sciences and of the National 
Institute of Sciences ; a former Vice-Presi- 
dent and now Foreign Secretary of the 
National Academy of 
Sciences (U. P.) ; re- 
cipient of the Barclay 
Medal of the Asiatic 
Society of Bengal for 
his researches in biolo- 
gical science (1936). 
He was one of the 
Vice-Presidents of the 
Pala‘obotany Section 
at the 5th Internation- 
al Botanical Congress, 
Cambridge, 1930, and 
again at the 6th Con- 
gress, Amsterdam, 1935. 

His published original 
papers cover a wide 
range of subjects in 
botany, but his in- 
terest has lain chiefly 
in the study of ex- 
tinct plants, which has 
led him into the 
domain of geology. 
His scientific achieve- 
ments, which deal 
largely with the flora 
(present and past) 
of India and of the 
Southern Hemisphere, are marked by^ a 
broad philosophical outlook and intensive 
field researches. He is the leader of a small 
but enthusiastic school of young botanists, 
whose activities are recorded in the Quin- 
quennial Eeports of Eesearch published by 
the University of Lucknow. 

The election into the Eoyal Society has 
come to him at a comparatively early age, 
and Current Science^ which owes a great deal 
to Professor Birbal Sahni, confidently hopes 
that his further scientific work wiU bring 
him higher distinctions, and the country, he 
loves, greater glory. 



Prof. Birbal Sahni, D.Sc., Sc.D., F.G.S., F..A.S.B., F.R.S. 
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Antiquities from the Khokra Kot Mound at Rohtak in the Jumna Valley- 

By B. Sahni, sc.n., f.a.s.b., f.b.s. 

Professor of Botany, Lucknow, 


D UEING- a flying visit to Eohtak^ (Long. 

76° 35' E., Lat. 28° 54' N.) on March 
24, 1936, my attention was drawm by a 
friend (Dr. V. S. Puri, Ph.n.) to certain 
mounds at Khokra Kot in the immediate 
outskirts of the city. The mounds cover an 
extensive area and rise, at a rough guess, 
20 to 30 ft. above the surrounding country. 
In places their structure is exposed in the 
steep sides of ravines cut by the rains. 
Mere even a casual observer would not fail 
to notice the great profusion of old bricks, 
bits of pottery, bones and other relics 
exposed at different levels in the crumbling 
sides of the ravines. In one of these ravines, 
during the two half-hours available to me, 
a varied collection was made of which a 
full description will be published elsewhere. 
Meanwhile a few remarks may be offered on 
some of the more interesting finds. ^ 

(a) A mint of the Yaudheyas (ca. 100 B,C.), 
— In a well-defined dark layer only a 
few inches thick and a couple of feet in 
horizontal extent, exposed in the side of 
a cliff at about three feet belovr the surface. 
I collected, literally in hundreds during the 
course of a few minutes, fragments of black 
terra cotta discs like those shown in the 
reconstruction in Eig. 1. The discs were 
perforated in the centre and were marked on 
both faces with a depressed wheel-like 
pattern, the eight spokes of the wheel 
ending in as many circular seal-like im- 
pressions (also in negative relief). As Eai 
Bahadur Pandit Prayag Dayal, Curator of 
the Central Museum, Lucknow’', to whom 
I showed the relics, at once remarked, 
these discs are no doubt matrices or moulds 
in wLich coins must have been cast in 
molten metal. Some of these moulds were 
found sticking together in piles of two or 
more. The abundance of material in hand, 
and t.he excellent state of its preservation 
enable one to form a very adequate idea 
of the technique employed. We obviously 
have here a dump of discarded mould's 


^ In response to an invitation from the Punjab Univer- 
sity to deliver extension lectures in Botany. Rohtak lies 
about 40 miles west-north-west of Delhi, about 250 miles 
in a bee-line from Harappa and 560 from Mohenjo-Daro. 

- I'hese relics were exhibited at a public lecture in 
Rohtak (March 24) and again at a lecture delivered before 
the Philosophical Society, Patna (April 14). 


from an ancient mint. While reserviug 
the details for the full paper the mode ot 
casting may be indicated here in a diagrau^ 
(see Fig. 2). The metal (shown dotted) was 
poured in through the vertical caual in the 
centre, and must have spread radially into 
the coin sockets at different levels in the 
matrix. An interesting point is the ohliciue 
line seen on the rims of many of the frag- 
ments. This must have served as a key to 
enable the discs to be replaced accurately 
in position (Fig. 2 a). 

Since writing the above I have actually 
found, on splitting some of these fragmeiilH 
apart, virgin coins still embedded in their 
sockets, from which they first saw tin* 
light 2,000 years after they had cooled in 
the matrix. The metal used for these 
coins w-as bronze, not copper. A fragnuviit 
kindly analysed by my colleague Dr. A. i'. 
Chatterji showmd a small x)roportion of tin 
and also a little iron. The Latin word nos* 
(AE) as generally used by numismatists is 
perhaps a legacy from the early days wlnni 
copper, bronze and brass were confused under 
the one name. These coins contain no ziiie. 

About the signs and script on the two 
faces of the discs I dare not at present say 
much. The obverse shows a humped bail 
{Bos indieus), always facing right and wdlli 
the head turned obliquely towards the 
onlooker (Fig. 3) ; in front of it there is 
always the conventional sign of a tret* 
within a railing, and round the margin ii 
well-preserved legend in the Biabmi seiiiii. 
This legend, hitherto incompletely read on 
similar coins figured by Cunningham, ^ Mr. 
K. P. Jayaswal has kindly interpreted for 
measfollow^s : Yaudheydnd (m) Balmdliahakt 
The proper name Bahudhdnake, according’ 
to him, denotes cither the iilace where tto 
mint was situated or (more probably) ;t 
political community included in a federal 
league of the Yaudheyas, a famous w^anhir 
tribe whose sway extended over a largi* 
part of the southern and south-eastern 
Punjab/^ If the latter interpretation is 
correct the legend would mean ’ Amongst 
the Yaudheyas the Bahudhahakas’'. 


^ Coins of Aj/c. India^ 1891, pi. VI, 2, 3. 

- ^ Cunningham, Coi;/s of An c. huiia, 1891, pp. 75 79; 
Rapsoii, Ind Coins^ 1898, pp. 14-15. 
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who gives the age as ca. 100 B.O. 
ningham mentions on the reverse a comhined 
triratna and dJiarma-cliahn symbol hnt his 
fiofures do not show a chakfo,, nor do 1 find 
a^’sign of it on any of my numerous veil- 
preserved moulds. 



”§l[^«rT4T 


The reverse hears the Indian elephant 
(TJlevhas maximiis), also (almost) invariably 
facin'- right, in various standing or running 
posturesrbut always with the trunk up- 
?aised. Above the elephant’s back there 
is constantly the Braliml letter ga (like an 
inverted V or Y), accompanied by the 
triratna or nandipada symbol (Ing. o). 

After Mr. Jayasw^aTs independent reading 
of the legend on the matrices I was able to 
confirm it with the help of Biihler’s paliEO- 
<.raphic charts.^ In Fig. 36 I have recorded 
all the variations in the characters that 1 
was able to find, amongst the several 
hundred fragments collected. In Fig. Sa 
is o-iven the" full version of Mr. Jayaswal 
whfeh it must be stated, was made up from 
ft number of fragments not belonging to the 
sajino impre>ssion. 

There can he no doubt, as Mr. Jayaswal 
su<-£ests, that the coins made from these 
moulds belonged to the Yaudheyas ; the 
identical coin has been figured by Ounmugham 
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5 Gritndyiss^ 1896, laf. 11, Hs-* 
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Apart from making it possible to decipher 
the complete legend and providing a large 
number of variations in the alphabet, as 
well as in the details on the reverKse, the 
discovery of the actual apparatus in which 
these coins were cast affords valuable data 
concerning the technique of coining in 
India in pre-Christian times. 

There is one more point to which I may 
be allowed to draw attention. Before I 
knew anything of the age of these coin- 
moulds — indeed before I realised that they 
were coin-moulds at all — I was struck by 
the resemblance of certain features with 
the seals from Harappa and Mohenjo-Daro. 
The humped bull and the elephant were 
common to the two ; they also almost 
invariably faced right ; then there was the 
enigmatical square divided into four, also 
commonly found in the Indus script. Later 
I learned that this was the conventional 
sign of a railing round a tree : and a tree 
before a bull was also to be found among 
the Indus seals. Lastly, there was the 
curious fact that my elephants frequently 
had a clearly bifurcated tail (see Big. 4): 
this feature was looked for amongst the 
Indus seals and there it was again.® 

I mention these facts because several 
others have independently noticed re- 
semblances between Indian punch-marks 
and certain signs on the Indus seals which 
they have (probably rightly) regarded as 
their prototypes. Dr. Pran ITath drew 
attention to these resemblances in 3932,^ 
Mr. Durga Prasad in 1933,® and Dr. Fdbri 
in 1934.^ The present instance shows that 
some of the ancient features were carried 
on to the mst coins as well, at least down to 
the 1st century B.O. 

I must also confess that in my complete 
ignorance of Brahmi it was to the Indus 
script that I naturally turned for possible 
clues to affinity, and I imagined that I saw 
several points of resemblance, even of 
identity. I was thus led to suspect that 
the two scripts were probably related. 
Subsequently I learned that more than one 
noted paleographer holds the view that 
Brahmi was derived from the Indus script ; 
so I took the first opportunity (April 10) 

® Marshall, Mohenjo-Daro, 1931, pi. CXII, 364, 366; 
pi. CXV, 634. 

7 Ind, Hist. Quart., 1932, VII, 11 ff. 

s Journ. Proc. As. Soc. Beng., 1933, XXX, Numismatic 
Szippl. for 1934. 

® Jou7‘7t. Roy» As. Soc. for 1935, 307-318 ; see 
Jayaswal, /to., 720-721. 


of discussing my material at Benares with 
Dr. Pran Nath, to whom I am much in- 
debted. To a complete novice in paleo- 
graphy the possibilities of reading an 
unknown script in various directions, and 
at all sorts of angles, could only be a source 
of bewilderment. However, I came away 
convinced that my script had some relation 
with the Indus writing, although I must say 
I was not really satisfied till Mr. Jayaswal, 
happening to visit Lucknow on April 30, 
led me by the hand through the -wonderful 
labyrinths of Brahmi, and fixed the age of 
the coins beyond doubt. 

The dark band exposed in the cM at 
Khokra Kot thus certainly represents the 
site of an ancient mint of the Yaudheyas ; 
and Eohtak not only lay within the area of 
circulation but was actually one of the 
distributing centres of. their coinage. I 
have no doubt that further discoveries of 
importance may be expected from a 
systematic excavation of the site. 

(b) Paddy Jiuslc and charred grains of 
wheat or barley . — ^It seems that either the 
matrices just described were baked over a 
slow fire of paddy and wheat or barley, or 
that they were packed in these cereals while 
the molten metal was poured into them. 
Well-preserved impressions of paddy husk, 
as well as entire though .charred grains of a 
cereal (which can only be wheat or barley) 
have been found sticking to the rims of some 
discs and to the bottoms of the basal discs 
of a pile, in the form of a more or less thick 
carbonised crust. Recognizable impressions 
of paddy, clearly showing the cell structure 
of the palese, have also been found in the 
substance or on the surface of many pieces 
of brown pottery. Husk appears sometimes 
to have been rather freely mixed with the 
potter’s clay. 

(c) The black terra cotta model of a humped 
bull (Fig. 6) was found loose, below the clffi 
in which the clay matrices were found, and 
was probably derived from the same layer. 

Apart from the above I have a few relics 
of rather uncertain age, some of which were 
found in situ, not far from the cliff contain- 
ing the coin matrices, but from a level 
distinctly lower than the latter. I am 
inclined to regard these as much older, 
possibly representing the prehistoric (Chalco- 
lithic) civilisation which was first recognised 
in India by the late Mr. R. D. Banerji at 
Mohenjo-Daro and by Rai Bahadur Daya 
Ram Sahni at Harappa. Further enquiry 
is needed to prove their antiquity, but 
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they certainly justify the suggestion that 
the site should he explored in its deeper 
strata. 

{d) The glazed pot of ivhite paste^ hearing 
on its inside a very clear impression of 
finely woven cloth (Figs. 7, 8) at once recalls 
Mackay’s account of similar relics found at 
Mohenjo-Daro.^® This interesting speci- 
men was pulled out of the exposed side of 
the same ravine as the one that yielded the 
coin moulds, hut from a level several feet 
lower and at some distance to one side. 
The texture of the cloth (enlarged about 
41 diameters in Fig. 8) is finer than in the 
fragment figured by Mackay. But the 
workmanship of the pot is crude, the glaze 
having failed to cover the lower margin of 
the pot. Here small patches of the naked 
surface of the paste have a pale pink colour. 
The thick, uneven bottom is deeply pitted 
with the marks of finger-tips, evidently 
made while the paste was being shaped and 
provided with its cloth lining before the 
pot was put into the kiln. The freshly 
broken surface is opaque, white aud finely 
granular ; it shows no blow-holes due to 
gas. 

The resemblance with some of the glazed 
pots from Mohenjo-Daro appeared so strik- 
ing that I sent a few fragments to Mr. 
Sana Hllah with a request that he should 
compare the materials with those from Sind, 
which he had previously analysed. He 
reports that the Eohtak fragments are 
composed of a substance quite different 
from the faience of Mohenjo-Daro. But 
he has kindly promised to submit my 
fragments to a detailed analysis for compa- 
rison with the vitreous paste of w^hich some 
of the Mohenjo-Daro ajrticles ‘were made. 

(e) InJc (f ). — In the bottom of this pot 
a minute quantity of a black ink-like 
substance was discovered (see Fig.’ 7) 
which after reading Sana Ullah’s accounD^ 
I had suspected to be sildjlt, a natural 
exudation from the rocks still used as a 
drug in Indian medicine. The amount 
available was hardly enough for a quanti- 
tative test, but I am deeply indebted to my 
colleague Dr. A. C. Chatterji for a qualitative 
analysis of 0 *02 gm. of the substance. He 
reports that while he found in it most of 
the constituents of sildjlt^ it contained no 
water, nor magnesium ; and he says that a 
similar result might be given by lamp- 


10 See Marshall, p. 570, pi. CLVII, 14. 

11 Marshall, pp, 689-690. 
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black mixed with earth. Mr. Sana Ullah 
who very kindly examined another sample 
confirms this view by saying that it is 
certainly not Hldjit, but ''carbon (probably 
lamp-black) mixed with mineral impuri- 
ties”. He adds that an exactly similar 
material has been found in copper inkstands 
at Taxila. If the black substance is ink 
(and this small pot might certainly do well 
for an inkstand), it might indicate that the 
pot is only slightly older than the coin 
moulds, because the oldest evidence of the 
actual use of ink in India dates at most to 
the 2nd or 3rd century B.C.^- At the 
same time, there is nothing strained in the 
idea that the use of charcoal or soot was 
known to the Chalcolithic people, who knew 
the use of the paint brush tor drawing lines 
on pottery It is the evidence from the 
structure and composition of the pot itself 
that must supply the main clue to the age 
and for this we must await the analysis 
which Mr. Sana Ullah has kindly promised. 

(/) Shell head, — ^Finally, I ought to men- 
tion (although I did not collect it myself) 
a shell bead, carved in the shape of a date 
(Figs. 9, 10). It was given me by a villager 
at Khokra Hot, who said it was picked up 
on the mound, and there seems no reason 
to disbelieve him. The enlarged end view 
(Fig. 10) shows the spirally placed laniinse : 
the bead was evidently carved out of the colu- 
mella of a massive (marine) gasteropod shell ; 
the minute structure is identical with that 
of beads {e.g.^ No. R. 3884) and other shell 
articles from Harappa which through the 
courtesy of the curator. Dr. Sita Ram, I 
was able to compare in the Central Museum, 
Lahore. 

Ordinarily one should not attach an 
age value to a relic of which the source and 
. stratigraphical position is unknown. For 
this reason no definite opinion can be 
expressed as to the age of this solitary 
specimen. If I draw attention to it here 
it is not as proof of a prehistoric age but 
as a further ground for my suspicion that 
well-directed excavation of the deeper strata, 
w^hich would probably be more accessible 
at Khokra Kot than they were on the banks 
of the Indus, will yield relics as old as those 
at Harappa or Mohenjo-Daro. 

The resemblance with some of the beads 
from these localities is so close that our 
specimen might equally well have come from 


See Biihler, Indian Palceography^ 1904, pp. 5, 6, 97. 
Marshall, pp. 319-320. 1 . 
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either of these places. But of course the 
illiterate villager could hardly have brought 
or obtaiaed it from these far off places 
which, as already’' stated, are about 250 and 
560 miles away as the crow flies. Sir John 
Marshall and others have already suggested 
that in all probability the “Indus” culture 
extended to other parts of India. And 
there would seem to have been no more 
likely direction for its spread than into the 
fertile plains of the Jumna and the Ganges. 

In my full paper I shall acknowledge 
all the help so generously given me by a 


number of kind friends, but apart from those 
already named above I would like to record 
my special thanks to my assistant Mr. K. IST. 
Kaul, M.sc., for the excellent photographs 
here reproduced. 

May 8, 1936. 

Postscript . — During a second visit to 
Khokra Kot to-day a further collection of 
several thousand fragments of coin-moulds 
similar to those described above, was made. 

Rohtak, mil May, 1936. B. S. 


Fluorescence in Ultra-Violet Light as an Aid to Chemical Analysis. 

By Julius Grant, Ph.n., m.sc., f.i.c., 

Chessington Avenue, Finchley N, 5, London. 


rpHE more spectacular applications of 
this method are now well known. 
Ultra-violet light now ranks as one of the 
‘(mystery rays” concerning which the man in 
the street is duly informed when a forgery 
or similar crime is “in the news”, and 
numerous workers interested in the various 
ramifications of science applied to industry 
have put on record their belief as to the 
value of the method. 

One aspect of the subject, however, does 
not appear to have received quite the atten- 
tion it deserves, and this is the application 
of the method to what we may term ordi- 
nary chemical analyses, in order to distin- 
guish them from the more or less specialised 
or empirical methods used in connexion 
with industrial work. In many cases these 
provide very sensitive and specific tests, 
some of which may be used quantitatively, 
and it is felt that once the possibilities are 
better known they will give tlie analyst yet 
another string to his bow. 

The principle of the method of fluorescence 
analysis is now so well known that the 
shortest introductory description will suffice. 
In brief, substances which appear identical 
in ordinary daylight or artificial light m'ay 
emit a characteristic fluorescence in ultra- 
violet light which not only enables them to 
be identified, but also supplies information 
regarding their nature and origin ; hence 
the value of one of the applications of this 
method in industrial work, e.g., the checking 
of samples against deliveries. This fluores- 
cence may be^ sq vivid as to be apparent even 
when minute^ quantities of material; are 
present, and hence again its uses in crimino- 
logical work, e.g., for the detection of 


forgeries and erasures, etc. In chemical 
analysis, however, the underlying principles 
are rather different and they may be sum- 
marised as follows : — 

(1) Production or disappearance of 
fluorescence. 

{a) Thus, two non-fluorescent substances 
(one a reagent and one the unknown) are 
caused to react so as to produce- an end- 
product winch fluoresces visibly even if 
tlie quantities involved are very small. 

ih) Conversely the fluorescence of a sub- 
stance or a reagent may be destroyed by the 
reaction. The obvious disadvantages of 
this method arc that it is less sensitive and 
less specific th^p^. (a). 

(c) Allied with (&). is ther.methpd based on 
the property of certain ions of inhibiting in. 
a spjCcific wT^y the fluorescence of a substance 
without reacting with it chemically. Such 
inhibition may therefore be used as a test for 
the inhibiting substance, and if, as is usually 
the case, the minimum amounts necessary 
for the purpose are known, the method 
enables one to say whether the quantity 
present is over or above that amount.. 

(2) The change in the colour or intensity 
of the fluorescence of a substance may be 
used to indicate the end-point of a quanti- 
tative reaction in which it does not of 
necessity participate. In other w’ords, the 
substance plays a ])3.rt similar to that of 
the ordinary indicator used in volumetric 
analysis. 

[a) The substance to be determined may 
be its owm indicator (just as the disappear- 
ance of the colour of potassiimi permanga-- 
nate indicates that an oxidation-reduction 
reaction is completed 
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(h) The fluorescent substance is added to 
the reacting mixture. This is the usual 
procedure. 

For the sake of completeness it should be 
mentioned that absorption spectrophoto- 
metry, using ultra-violet light, is a valuable 
aid to the identification and determination 
of many substances (especially organic 
compounds). The method hardly falls with- 
in the scope of this article, but it is completely 
analogous in principle with the use of the 
visible spectrum for the same purpose. It 
may also be mentioned that the light from 
the mercury arc is of great assistance in 
making certain determinations by colori- 
metric methods. The determination of 
bismuth, cadmium or antimony^ by the 
sulphide method may be cited as examples. 

Apparatxjs and Technique. 

Both apparatus and technique are very 
simple. The mercury arc lamp, which is the 
most popular source of ultra-violet light, may 
conveniently be used, and it is an advantage 
to choose a model which is supported or 
hung at such a height as to allow room for 
manipulation underneath it. This is a 
point worthy of consideration when volu- 
metric reactions are being carried out, 
because the burette must be held over the 
titration-vessel and the latter must be in the 
full beam of the light. If, therefore, a lamp 
can be chosen with a window on the side 
instead of in the base, it is all to the good. 

Visible light should of course be removed 
from the radiation by means of a Wood’s 
glass filter, and in all cases the best results 
are achieved by working in a darkened 
room. The ultra-violet light provides suffi- 
cient illumination for manipulations, and 
it is even possible to read a burette with the 
usual degree of accuracy if the fluorescent 
quinine sulphate float described by the 
writer^ is used ; similarly, pipettes and 
other instruments may be rendered visible 
by smearing them with vaseline, which is 
brilliantly fluorescent. 

Containers should be non-fluorescent and 
quartz is the ideal material. If the lamp 
has a window in the base it is best to use 
as a reaction vessel a basin or dish placed 
under it, because the light can then fall on 
the contents without striking the walls of 
the container. Some drop-reactions are 
conveniently carried out hy the spotting 
method on non-fluorescent filter paper. 

^ Cf, J. Grant, Analyst, 1928, 53, 626. 

^ Jcnr^ Sci, Inst., 1932, 9, 359. 
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Eeference must be made to the literature^ 
for further details of technique. 

Applications. 

It is not possible to deal exhaustively 
with all the possibilities of the method, hut 
the examples which follow have been chosen 
so as to indicate some of the most typical 
and important applications. 

Inorganic Chemistry . — The conversion of 
fluorescein into eosin by the action of 
bromine provides a very sensitive test for 
this element (or for bromides) owing to the 
change in the nature of the fluorescence 
which results ; this reaction is couveniently 
carried out on a filter-paper, the bromine 
being directed through a capillary tube on 
to a dried spot of fluorescein. Similarly the 
yellow fluorescence of resorufin may be 
destroyed by bromine although this test is 
also sensitive to chlorine. 

The Gutzeit test for arsenic provides an 
interesting example of the use of fluorescence 
to increase the sensitiveness of a reaction, 
because colorations on the mercuric chloride 
paper corresponding with 0-01 to 0*001 
mgrm. of arsenic are rendered visible, 
although they cannot be seen in ordinarv 
light. 

The vivid fluorescence of quinine sulphate 
is the basis of a number of useful tests 
involving, directly or indirectly, the forma- 
tion of the sulphate ion. The detection of 
s%dj)liit€s^ and sulphides^ will serve as ex- 
amples, the substance under examination 
being heated with acid in a stream of carbon 
dioxide (to prevent premature oxidation), 
and the gas evolved being passed into 
bromine water or, if sulphides only are to 
be detected, into cold hydrogen peroxide. 
In each case a speck of quinine is added to 
the reagent, and the formation of a trace of 
sulphate causes it to fluoresce vividly. It 
has been found® that dilutions so great as 
1:0-5 X 10® of quinine sulphate has a 
visible fluorescence, and if the above reaction 
is carried out on the micro-scale, 0*25 and 
0 -1 mgrm. of sulphur as SO 2 and S, res- 
pectively, is detectable. It is of comse 
important that the oxidising reagent should 
not fluoresce with quinine before the reaction 


3 Cf. M. Haitinger, Mlkrochemie, 1935, 16, 321 ; 
Kadley and Grant, Fluoresccfice Analysis in Ultra-Violet 
Light, 1935. 

^ See J. Grant and J. H. W. Booth, Analyst, 1932, 

57, 514. 

3 See J. Grant and H. P. Smith, id., 1934, 59, 749. 

® Grant, loc. cit. 
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starts, and altliongh no difficulty is usually 
experienced with bromine water it may be 
necessary to test several supplies of hydrogen 
peroxide. Other uses of quinine sulphate 
are dealt with in the sections on organic 
substances and indicators. 

TJranyl salts have a strong and character- 
istic fluorescence, but they cannot safely 
be used directly for this type of work 
because they are affected by the presence 
of other compounds. The work of Y. 
Volmar and Y. Mathis’ has shown that of 
the inorganic ions CT, Br', ON', B", SON' 
and FeCyg"" will inactivate uranyl sulphate 
to an extent which varies inversely with the 
chemical equivalent, and that a definite 
minimum quantity is required to produce 
the required effect. The method may there- 
fore be used to detect such ions, and under 
suitable conditions it is even possible to 
say whether more than the minimum 
quantity is present. 

The bead tests yield additional information 
if they are inspected in ultra-violet light. 
Borax, sodium metaphosphate and calcium 
fluoride beads have all been used in this 
way, some of the most striking results being 
obtained with uranium salts (which give a 
yellow bead) and the rare earths ; in the 
latter case cerium, samarium, niobium, 
terbium, thulmium and europium may be 
identified, even if present in very small 
quantities. 

Among the miscellaneous fluorescence re- 
actions of inorganic compounds may be 
mentioned the tetrahydroxy fiavonal test 
for beryllium ; the reaction of boric acid 
with fluorescein (sensitive to 0*02mgrm.); 
the distinction of nitrites from nitrates by 
the red fluorescence they produce with 
certain dyes ; the use of c-hydroxy quino- 
line, which forms fluorescent com.pounds 
with a number of metals {e.g., zinc, magne- 
sium or cadmium) ; and the dimethyl 
glyoxime test for rhenium. 

Organic Chemistry. — The uses of quinine 
as an indicator of inorganic reactions have 
already been referred to, but its own fluo- 
rescence also enables it to be determined. 
This provides one of the best examples of 
this type of reaction in organic chemistry. 
The determination may be made by one 
of two methods according to the amount 
present, viz . — 

(a) Micro Methods. — J. E. MchoUs^ 


7 Bull. Soc. Chim., 1933, 53 , 385 ; 54 , 1266. 
s Analyst, 1934, 59 , 277. 


matches the fluorescence of one of a series 
of standards containing known quantities of 
quinine in the presence of sulphuric acid, 
against that of the sample, and has obtained 
very accurate results for quantities of the 
order of 0 to 0 >2 grm. per ml. 

[b) Macro Method. — The writer^ has found 
that if the quinine is dissolved in a known 
amount of 0*01 A" sulphuric acid, the 
excess may be back-titrated with O-OIA^ 
alkali with an accuracy of 0 *1 ml., the 
end-point being given by the change in the 
shade of the fluorescence. The advantages 
of the method are outlined below under the 
heading of fluorescent indicators. 

There are a number of useful miscella- 
neous tests for organic compounds. Thus, 
a 10 per cent, solution of p-dimethyl amino- 
benzaldehyde is a general reagent for many 
hydrocarbons ; thus, for example, it pro- 
duces a red-brown, grey-blue, brilliant blue 
and deep-red fluorescence with benzene, 
anthracene, quinoline and quinone, res- 
pectively. 

Among the reactions for alcohols mention 
may be made of the distinction of a- from 
^-naphthol by the green fluorescence ob- 
tained wuth a mixture of acetic and sulphuric 
acids in the presence of the latter (sensitive- 
ness 1 in 100,000) but not the former. 
hTaphthoresorcinol is .a reagent for glyoxal, 
and glycerol is frequently detected in food- 
stuffs by oxidation with bromine water to 
dihydroxy acetone which can then be made 
to fluoresce with a solution of ^-naphthol in 
sulphuric acid. 

Eeactions are available for most of the 
sugars. Thus, a green fluorescence is pro- 
duced with dextrose by j3-naphthol, and 
with arabinose by zirconium oxychloride, 
while resorcinol in hydrochloric acid is a 
reagent both for fructose and sucrose {e.g., 
in milk), a green and a red coloration 
being obtained, respectively. 

Interesting reactions for organic acids are 
the orcinol test for malic acid (which is 
used as test for apple pulps in jam) ; the 
blue colour produced with jSjS-dinaphthol 
in the jiresence of 1 part in 50,000 of tartaric 
acid ; and the use of o-oxydiphenyl in 
sulphuric acid as a test for lactic acid. The 
list might be extended considerably to 
include amino-compounds, sterols, higher 
alcohols, etc. Mention should also be made 
of the detection and determination of cer- 
tain alkaloids by the Volmar -Mathis method 


® Id., 1931,56, 653. 
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{lac. i.e., by observinof the concentra,tion 
necessary to inhibit the fnorescence of 
uranium salts. 

Fluorescence Indicators, — ^As already point- 
ed out these are now playing an increasingly 
important part in analysis. The advantages 
they offer over ordinary indicators are : — 

(a) increased sensitiveness owing to the 
high dilutions at which the fluorescence is 
visible ; {b) they may frequently be used in 
turbid and^Mr coloured solutions ; (c) owing 
to the fact that they are used in much 
smaller quantities than the ordinary indi- 
cators, the error normally involved in the 
latter case (owing to combination of the 
indicator with either of the reactants) is 
avoided. The writer has also found that 
if a little saponin is added to a particularly 
coloured or turbid solution and the titration 
is carried out in a conical flask, then the 
end-point may conveniently be shown by 
the change in fluorescence of the froth. 
Fluorescent indicators may be classified as 
follows : — 

{a) Acid- Alkali Indicators, — These change 
in fluorescence according to the pH‘ value of 
the medium in which they occur and they 


may be chosen, just as with ordinary indi- 
cators, so that the end-point corresponds 
with any desired value. Quinine (pB. 
5*9— 6*1 and 0*5— 10-0) is the most 
familiar example, but it is now possible to 
cover the whole range of pR values. Thus 
eosin serves between 2 *5 and 4 -5 ; resorufin, 
4*4-6*4; umbcdliferone, 6*5— 7*G; and 
coumarin, 10 *0 —12*0, etc. 

(b) Precipitation Reactions. — Adsorption 
indicators are now used to indicate the 
end-points of these titrations {e.g,^ silver 
nitrate against a halide), and if certain 
fluorescent substances {e.g, Khodamine) are 
used for the purpose an increased sensitive- 
ness is obtainable. 

(c) Oxidation-Reduction Reactions. — The 
fluorescence of certain substances 
resazurin and resorufin, sec sitpra) is d(?- 
stroyed b3^ the action of reducing or oxidising 
agents, and this serves as an end-point for 
the reactions concerned. 

Further examples and details concerning 
all the above types of reaction are given in 
the literature (cf. Kadley and Grant, loc, 
eit.^). 


The Helium Content of the Atmosphere. 

By Prof. F. A. Paneth, 

Imperial College of Science, London, S.W. 7. 


A is a physical mixture with the 
^ definiteness of composition of a 
chemical compound.” This was the con- 
clusion reached by Francis G, Benedict of 
the Carnegie Institution (Washington) in 
1912, after a series of ver^^ accurate analyses 
of the oxygen .content of about 200 air 
samples which were taken during a period 
of 8 months at Boston and at several places 
over the ocean. The variations of the 
mean value (20*952%) were certainly less 
than ±0*05%, in spite of all possible 
alteration in weather conditions, and al- 
though the experiments were made before, 
during and after the vegetative season. 
This constancy of the atmosphere’s compo- 
sition was later confirmed by A. Krogh 
(Copenhagen, 1919). Krogh states that the 
combustion of fuel and the respiratory 
exchange of organisms must cause a pro- 
duction of carbon dioxide which is similar 
in amount to the quantity of oxygen used 
up, while the assimilation of plants must 
diminish the carbon dioxide to an extent 
equal to the increase in oxygen ; but that 


all variations in the oxygen and carbon 
dioxide percentages due to combustion, 
respiratory exchange or assimilation should 
leave the “ nitrogen ” percentage practically 
unaltered. (Under ^‘nitrogen’’ is under- 
stood nitrogen phos argon and the other 
rare gases.) The percentage of nitrogen ” 
(79*0215) is considered by Krogh to be a 
geophysical constant, w'hich does not vary 
by more than ± 0*003%, if at all. As to 
the carbon dioxide content of the atmosphere, 
it is obvious that this can vary considerably 
and attain a multiple of its usual value 
where processes of combustion or respira- 
tion are going on in closed, or badly venti- 
lated, rooms. On the other hand, in the 
open air the variations are very small, as 
can be gathered from the constancy of the 
oxygen percentage found by Benedict, and 
as has been directly proved by him and by 
J. S. Haldane in Oxford, who found that 
the deviations from the average value of 
0*03% carbon dioxide never exceed 0 *005%. 

Although these careful analyses are quite 
convincing as far as they go we may never- 


May 1936] 


CURRENT SCIENCE 


80S 


tlieless ask wketlier tke claim that the 
composition of the open air can he consi- 
dered as constant as that of a chemical 
compound is strictly justified. In the first 
place we do not know that the oxygen 
content of the air is not subject to variations 
when larger periods of time are taken into 
account. As there is a constant absorption 
of the oxygen by rocks which by their 
disintegration become freshly exposed to 
the atmosphere, it is quite likely that after 
a century a repetition of analyses of the 
oxygen- and nitrogen-content will show 
figures different from those of to-day. 
(The analyses made 100 years or so ago are 
not nearly accurate enough to provide a 
basis for comparison.) 

While this doubt about the constancy of 
the air's composition with time can at 
present be onl^^' a surmise we may be almost 
certain that there is a variation with 
height. So far nothing definite is known 
about the composition of the higlier layers 
of the stratosphere, but it is at least very 
likely that large scale mixing ceases at a 
certain height, and then the gravitational 
field must effect a separation of the consti- 
tuents of the air in such a way as to con- 
centrate the heavier carbon dioxide, argon 
and oxygen in the lower part, leaving the 
main amount of the lighter nitrogen for the 
higher layers. 

So far we have considered only the main 
constituents of the air. Prom the constancy 
of the oxygen or ‘'nitrogen” content one 
can, of course, draw no conclusions as to 
those gases which are too scarce to be able 
to effect appreciably the oxygen or '^nitro- 
gen ” percentage even if they themselves 
undergo variations by several times their 
own amounts. I refer here to the rare gases 
neon, helium, krypton and xenon, which 
are present in about the following quantities : 
ISTeon .. .. 6-0018% 

Helium . . . . 0 -0005 % 

Krypton . . . . 0 -0001 % 

Xenon . . . . 0 -00001 %. 

The most interesting of them is helium, 
since it is the only rare gas of the atmos- 
phere which is to be found also in the earth. 
It is formed as a product of radioactive 
disintegration in all rocks and minerals 
which contain traces of uranium or thorium. 
In geological times large quantities of 
helium have slowly escaped from the rocks 
into the atmosphere, but much helium has 
accumulated in the earth’s crust, and in 
certain localities these stores of “fossil” 


helium are now more or less suddenly leaking 
into the air, as, for instance in the American 
oil-fields. It has been calculated that the 
amount of helium in our atmosphere should 
be doubled in considerably less than a 
million years if only the present outflow of 
helium from the surface of the earth is 
maintained ; since the geological conditions 
on our earth have probably been fairly 
constant for many millions of years it is 
very likely that the only explanation for 
the low content of helium is a constant 
escape of the latter from the top of the 
earth’s atmosphere into the void. There 
is no known reason wAy these two processes 
should be of equal efideiency so as to keep 
the helium content of the air constant, and 
it may well be that it either increases or 
decreases as time goes on. 

While, thanks to the experimental work 
mentioned above, we may be quite certain 
that neither the oxygen nor nitrogen per- 
centage varies appreciably according to the 
geographic position, nor "during a period of 
a few years, we must admit that in the case 
of helium both these questions are still open. 
So far a comparison has never been made 
of the helium content in different parts of 
the earth, nor has its constancy in time been 
tested with any degree of accuracy. We 
should expect helium to be found in larger 
concentrations in the neighbourhood of 
those regions where it escapes from the 
earth in abnormally high quantities ; but 
recent investigations by Gerling in Eussia 
have revealed only a very slight increase of 
the (helium 4- neon) content of the air 
directly over the areas of oil-fields, while 
on their boundaries only the normal per- 
centage was found. It seems, therefore, 
that the mixing of the air by wunds prevents 
the establishing of any larger variations, 
due to the comparatively small quantities 
released by oil-fields. It must, on the other 
hand, be considered doubtful whether the 
outflo'w of helium from land and sea is 
uniform, or the mixing through winds 
efficient enough to result in an equal distri- 
bution of helium all over the earth ; w'e 
may hope to obtain interesting information 
about the mixing of the troposphere by an 
accurate survey of its helium content. As 
helium is the lightest of the gases of the atmos- 
phere — it is very doubtful wdiether hydrogen 
is a constant part of it — the distribution of 
helium according to height must, in addition, 
yield valuable information about the ques- 
tion as to where large scale mixing in the 
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stratosphere ceases and the gravitational 
separation of the different constituents of 
the air takes place. 

For these reasons we have started a world 
survey of the helium content of the air. 
The first condition for a successful investi- 
gation was the development of a method 
which allows of the separation and exa.ct 
measurement of the helium from a small 
quantity of air ; otherwise the collection 
of representative samples all over the world 
and from the stratosphere vrould involve 
great expense. My laboratory has been 
interested in the detection of minute quanti- 
ties of helium for many years, and thanks to 
the development of the method, mainly by 
K. Peters, Wm. D. ITrry, and E. Gllickauf, 
we are now able to determine the helium 
content in 1 c.c. of air with an accuracy of 
about 1% ; this means that variations of 
the helium content of air which amount 
only to 5 x 10~®% of the total gases can 
be detected. 

Our preliminary results show that the 
helium content of the atmosphere in different 
parts of the earth is not as constant as 
the oxygen or nitrogen content is supposed 
to be. It seems that variations of at 
least 3% occur right on the surface of the 
earth and sea. A sample of stratosphere 
air from 21 km. height over England was 
collected for us by a sounding balloon, 
thanks to the collaboration of Sir George 
Simpson, the Director of the Meteorological 
Office in London, and showed the still 
higher surplus of 8%, while samples taken 


at heights of 16 and 18 km. over England 
contained no more helium than London air. 

Interesting though these results are, the 
information they provide is not yet sufficient 
to draw any definite conclusions either 
concerning the origin of the variations 
observed on the surface of the earth or as 
to the state of the stratosi)here above 20 km. 
height. A continuation of the researches 
on a broader basis is clearly indicated, all 
the more so as it will form the basis of the 
further investigation as to whether the 
helium content is constant in time or not. 
We have been fortunate in securing the 
collaboration of meteorologists and chemists 
in different parts of the world who were 
kind enough to send us samples of air for 
analysis ; some of them have even promised 
to obtain for us samples from the strato- 
sphere. 

It is very gratifying that our appeal has 
found such generous response and, in con- 
cluding this article, it gives me special 
pleasure to mention that thanks to the 
kind interest of the Director-General of the. 
Meteorological Office in Poona, a representa- 
tive collection of air samples from India, 
including, besides Poona, the stations of 
Agra, Karachi, Peshawar, Calcutta, Kangoon 
and Kodaikanal has been promised to me, 
and that a few of the samides have already- 
arrived. As the result of such collaboration 
we hope in a year or so to be in a position to 
answer some of the interesting questions 
connected with the distribution of ludhini 
in the atmosphere. 


Air Survey and Reconnaissance of Indian Forests. 

By H. G. Champion, m.a., i.f.s. 

JSilviculiuristj Forest Research Institute, Behra Bun, 


O KE of the first requirements for organ- 
ising the management of a tract 
of forest to best advantage is a stock map 
showing the position and extent of the 
different types of forest with indications as 
to their content both in quantity and quality 
of the important timber species. India was 
not unduly behindhand in using the new 
instrument of air survey for this purpose as 
some 300 sq. miles of forest were surveyed 
in the Irrawaddy Delta^ in 1923-24, the 
Burma Forest Department being fortunate 
in having in Messrs. C. W. Scott and C. E. 
Bobbins, officers Jwith distinguished records 


1 Irrawaddy, 


in the Eoyal Air Force, competent observers 
to interpret the variations in the vegetation 
as seen from the aeroplane and reproduced 
on the photographs. Tliis survey which 
was considered to be most successful for the 
purposes (primarily topographical) for which 
it was carried out, was admittedly a rela- 
tively simple proposition over absolutely 
fiat country, with an easily recognised net- 
work of waterways and better differentiated 
types than are often encountered. It was 
followed in 1934-35 by air photography of 
about 200 sq. miles and an air reconnaissance 
of 15,000 sq. miles in South Tenasserim.- 

2 Bu? f? 2 a Forest Bulletin No. 13, C. W. Scott and A. R 
Robbins, Rangoon, 1926. 
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In the later operation 13 different types of 
forest were mapped on existing topographical 
survey maps at a cost of Es. 5-5-0 per 
sq. mile as compared with an estimated 
cost of at least Es. 15 to obtain comparable 
results on the ground. Since these surveys 
were made, nothing further is recorded as 
having been done in Burma, but several 
trials have been made in different parts of 
India. 

Two of these trials were effected by 
seizing the opportunity when Land Settle- 
ment work with air survey was in progress 
near forest tracts. The first was in Bengal 
in 1926-27 when air photographs and maps 
for the forests of Chittagong and Cox’s 
Bazar were obtained and utilised for work- 
ing plan purposes : ^ no account of this 
work appears to have been published. The 
other was in the United Provinces in February 
1931 when sample portions of North Kheri 
and Pilibhit divisions were mapped from the 
air at a cost of Es. 55 per sq. mile.^ 

A more recent instance is that of an air 
reconnaissance of a very unhealthy tract 
in the North Godavery division in Madras^ 
which was supplemented by some amateur 
photographic work the results of which are 
still under consideration. Some observa- 
tions have also been published on a flight 
over the forests of the Andaman Islands.® 

The result of these surveys is the accumu- 
lation of a considerable amount of experi- 
ence, the application of which would result 
in much more information of the type 
required by the forest management officer 
for a given flying time and expense. The 
selection of the most suitable season is a 
matter of great importance as most species 
of trees tend to differ fairly conspicuously 
from their associates only at some phase of 
their annual cycle, whether in flower (teak, 
Ropea), new foliage (Mesua), old foliage 
(sal, Anogeissus latifolia). It is fairly obvious 
that when trees are leafless, the photographs 
are almost impossible to decipher. The 
early morning or the evening is the best 
time for reconnaissance or photography, 
the longer shadows greatly helping to bring 
out differences. 


3 “Working Plan for Chittagong division"'’ — not yet 
published. 

^ “ Air Survey of Forests, ” F. W. Champion, Indian 
Forester ^ 1933, 12. 

^ “ Aerial Reconnaissance in the Forests of Madras,” 
C. C. Wilson, Indian Forester^ 1935, 765. 

® “ A Flight over the Andamans,” A. D. B., Indian 
Forester^ 1932, 469. 


In photographic work, the use of the best 
type of lens and film is of even greater 
importance for forest survey than for 
topographical survey. Systematic trials in 
Canada'^ have demonstrated that as expected 
highly sensitive panchromatic film with a 
green filter gives maximum differentiation 
of colour of vegetation — colour photography 
still has considerable progress to make 
before it can be a practical proposition in 
this field. Most of the work is done at a 
height of 6,000 ft. or more the photographs 
obtained being on a scale of about 6" to 
1 mile, but of course there is much variation 
according to conditions and requirements. 
The photographs obtained on the forest 
surveys referred to above have been found 
to vary greatly in quality, vibration being 
perhaps the chief cause. The faster films 
and lenses now available should largely 
remedy the trouble. 

The relative value of oblique photographs 
with wider field and less cost, calls for 
consideration, and undoubtedly in recon- 
naissance work will meet many require- 
ments : they may be particularly useful 
in combination with a strip of vertical 
photographs. 

It is, of course, now" possible to produce 
very serviceable contour maps from air 
photographs (the newdy constituted Soil 
Conservation Service of the United States 
is doing such work on a very big scale) 
and as a natural corollary, it should be 
possible to measure the height of trees. 
The Canadian w^orker referred to above^ 
claims to have done this within 5% as 
determined by a ground check. Stereo- 
scopic methods are of course largely used 
in this class of work. 

With present appliances, there are distinct 
limits to the information which can be 
obtained from aerial reconnaissance or 
photographs with regard to the composition 
of our forests, above all for the more luxu- 
riant types such as the moist tropical ever- 
green. It is too much to expect to be able 
to distinguish more than a very strictly 
limited selection of species from among the 
very large number contributing to the top 
storey, w"hilst often nothing can be seen of 
the lower tiers of vegetation including the 
younger trees of the important species 
concerning (which information is essential 
to the forester). At the same time, in 


” Aerial Photography-method of determining timber 
species,” H. C. Ryker, Timberman^ 1933, 39 , 
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combination witli the always necessary 
ground survey of representative areas, it 
can often give a large proportion of the 
information required more quickly and more 
cheaply than the usual ground work, and 
even on occasion^ reveal features which may 
easily be overlooked on the ground. 

It remains to mention a few other aspects 
of such work. Air survey may be of great 
value in detecting epidemic outbreaks of 
injurious insects, in determining their extent 
and spread, and in combating them — for 
this also has been done from the air in 
Europe and America. It may also be of the 
greatest value in recording gradual changes 
in density and nature of vegetation occur- 


“ Air Reconnaissance of the Forests of S. Tenas- 
serim,” W. A. Robertson, Indian Forester^ 1926, 131. 


ring naturally and though the influence of 
such agencies as fellings, grazing or burning, 
air photographs being incomparably superior 
to ground photographs for this purpose.'^ 

In the less accessible tracts such as the 
Chittagong Hills where shifting cultivation is 
liable to encroach on reserved forests, rapid 
periodical reconnaissance from the air can 
save months of travelling. 

Finally, the distribution of trees and 
forests is closely related to that of soil and 
underlying rock and work in other countries 
has shewn that air survey is a great help 
in mapping their distribution also.® 


^ “Air Survey in relation to Soil Surve}^” R. Bourne, 
Imperial Bureau of Soil Science, Technical Comfuuni cation. 

1931, 19. 


Obituary. 

M. P. Venkatarama Iyer, M.Sc. (1902 — 1936) 


I T is with feelings of deep sorrow that 
we have to record the death, from 
typhoid fever, of Mr. M. P. Venkatarama 
Iyer, Lecturer in Chemistry, Central College, 
University of Mysore, on 27th April. 

Mr, Venkatarama Iyer had a distinguished 
career as a student of the University of 
Mysore and took the first rank in the B.Sc. 
degree examination, 1924. Later, he se- 
cured the M.vSc. degree of the Calcutta Uni- 
versity, with distinction. He carried out 
post-graduate research in the General and 
Organic Chemistry Department of the Indian 
Institute of Science and was appointed 
Lecturer in Chemistry at the Central College, 
Bangalore, in 1927. He was recently elected 
a Fellow of the Indian Academy of Sciences. 

Besides being a very capable teacher, 
Mr. Iyer was an enthusiastic research 
worker, his special field of study being 
coUoid chemistry, having been initiated 
into research first by Prof. F. L. Usher and 
later by Prof. J. H. Mukherjee. As a teacher 
he was loved by his students both for his 
learning and for the charm of his personality. 
He utilised all his spare time for research 
and published a number of papers and at 
the tim.e of his last illness, he was busy 
preparing his thesis for the Doctorate in 
Science. His recent work in electrometric 
studies on the formation and stability of 


colloids which is awaiting publication throws 
considerable light on the vexed question of 
theformation of basic salts. Mr. Iyer was 
an enthusiast of a rare order, and there was 
hardly any scientific meeting at Bangalore 
which he missed. Most unassuming in his 
bearing, and possessing a critical faculty, 
his presence was courted by his colleagues 
at all discussions. He was responsible for 
organising a sluily circle composed of his 
colleagues in the Central College and in the 
Indian Institute of Science, for informal and 
intimate discussion of problems in physical 
chemistry. Mr. Venkatarama Iyer was 
keenly interested in Current Science and was 
a regular contributor to the Eeviews and 
Eesearch Notes sections of the Journal. In 
his untimely death at the very early age of 
31, India, in general, and- the University of 
Mysore, in particular, has lost a devoted 
research worker of great promise. 


We regret to record the following deaths: — 

Sm Eajendra Nath Mookerjee, k.c.i.e., 
K.c.v.o., one of India’s foremost industrial 
magnates, on May 15, at the age of 82. 

Mr. Charles A. King, b.sc., m.lm.e., 
M.I.E., Principal, Engineering College, and 
Jodhpur Hardinge Professor of Technology, 
Benares Hindu University, on May 19. 
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Centenaries in May 1936. 


Lockyer, Joseph Norman, 1836-1920. 

OIE NOEMAN LOCKYEE, the pioneer 
^ astrophysicist, was horn at Eughy 
on May 17, 1836. Sir Yorman Lockyer 
was not the product of a University. After 
receiving his early education in some private 
schools, he obtained a clerkship in War 
Office in his 21st year. But all his leisure 
and all his personal resources were devoted 
to scientific pursuits. He bought a re- 
flecting telescope of 6J- inches aperture and 
attaching a small spectroscope to it, began 
to observe the sunspots and to study 
planetary surfaces. 

His First Contributions. 

His first two papers were contributed to 
the Memoirs (1863) and the Monthly Notices 
(1865) respectively of the Eoyal Astrono- 
mical Society. They were entitled ‘‘Obser- 
vations on the Planet Mars'’ and “Obser- 
vations of a Sun Spot”. His first contribu- 
tion to the Froceedings of the Eoyal Society 
was made in 1866 and was entitled “Spectro- 
scopic Observations of the Sun”. 

Discovery of the Chromosphere. 

These preliminary spectroscopic obser- 
vations of the sunspots whetted the appetite 
of Lockyer to explore the solar envelopes 
and in particular to determine the precise 
nature of the Solar prominences photo- 
graphed in the total solar eclipse of 1860. 
This being his first major discovery, we may 
quote his own words in describing them. 

‘ ' A great dispersion was required. . . .for the 
spectra of the red flames .... I made my 
first application to the Government Grant 
Committee for money to provide a solar 
spectroscope of large dispersion to attach 
to the equatorial. The grant was approved ; 
but, in consequence of delays, the instru- 
ment did not reach me till October, 1868. 
On October 20, I saw the bright lines, as 
I had anticipated in 1866. On November 5, 
I discovered that the prominences were 
but higher waves in a sea which enveloped 
the photosphere. This new envelope I 
named the Chromosphere^ 

A Dramatic Coincidence. 

The honour of this discovery, he had to 
share with the French astronomer Dr. P. J. 
C. Janssen, who had hit upon the same 
observations in the total solar eclipse of 
August 18 at Guntur, in Madras. Janssen 
sent a communication on the subject to 


the Academy of Sciences in Paris. By a 
dramatic coincidence it arrived in time to 
be read at the same session on October 26, 
as Lockyer’s account. There was how^ever 
no manifestation of petty jealousy or stupid 
claims of priority. To commemorate the 
discovery, the Academy of Sciences caused 
a medal to be struck which bears the effigies 
both of Janssen and of Lockyer. 

Discovery of Helium. 

The study of the solar spectrum obtained 
in 1868 led Lockyer to yet another epoch- 
making discovery. This discovery was made 
in collaboration with Dr. Frankland. In 
their joint paper to the Proceedings of the 
Eoyal Society of February 11, 1867, they 
start with the conjecture “There is a line 
near D visible in the spectrum of the Chromo- 
sphere to which there is no corresponding 
Fraunhofer line”. Having made experi- 
ments on hydrogen, sodium and iodine 
under various conditions of pressure and 
temperature, Lockyer says, ‘-We had to 
do with an element which we could not 
get in our laboratories, and therefore I 
took upon myself the responsibility of 
coining the word HeliumP It was not 
till 1894 that Sir William Eamsay detected 
helium in the air. 

Gets a Scientific Position. 

These discoveries created great enthu- 
siasm among astronomers and promoted 
throughout the whole world the foundation 
of astrophysical observatories. They also 
led to a due recognition of the scientific 
talent of Lockyer and to his transfer from 
clerkship to the Science and Art Department 
in 1875 and, on the foundation of the Eoyal 
College of Science in 1890, to the Director- 
ship of the Solar Physics Observatory and 
the Professorship of Astronomical Physics. 
Between 1870 and 1905 he conducted eight 
solar expeditions. This brought him to 
India in 1871. He observed the total solar 
eclipse of 12th December 1871 at Bekul, 
25 miles from Mangalore. He retired from 
the professorship in 1913 and established 
a private observatory, which is still flourish- 
ing. 

Founds Nature. 

As early as 1869, having gained consi- 
derable experience as the science editor of 
a number of weeklies, Lockyer got the 
support of Alexander Macmillan and founded 
the well-known scientific weekly, Nature] 
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and 'brought out its first number on Nov- 
ember 4, 1869. It required the rare combi- 
nation of scientific authority, untiring energy, 
wise judgment, and business aptitude to 
float a periodical of that nature. In what 
abundance Lockyer possessed these attri- 
butes and how consistently they had been 
made manifest in the pages of Nature can be 
realised if we remember that Lockyer 
continued to be its editor for full 51 years 
ic., till his death and that even now, in 
the 137th volume, which is current. Nature 
maintains the very form and character, 
which was given to its first issue by its 
founder — the same general arrangement, the 
same sequence of subject-matter, the same 
number of pages and the same style of type. 
It still sheds the same clear and steady 
light on the pathway of research. It still 
continues to maintain a lucid record of 
modern discovery and to stimulate the 
appetite for knowledge in many minds. 

His Achievement. 

Apart from his founding Nature and 
the School of Astrophysics, he had 
contributed nearly 200 memoirs of his 
own. His personal interest led him also 
to extensive investigation in meteorology 
and Egyptian archseology. 

Lockyer ’s work received due recogni- 
tion. He was elected a Fellow of the Eoyal 
Society in 1869 and he later became member 
of many learned bodies in many countries. 
He was Eede Lecturer at Cambridge in 
1871 and Bakerian Lecturer in 1874. In 
1894 he received the C. B. and he was 
created K. C. B. in 1897. He was President 
of the British Association in 1903-04. His 
stirring presidential address on "'Tlie influ- 
ence of brain power on history'’ produced a 
great impression and eventuated in the 
foundation of the British Science G-uild, for 
the furtlierance of scientific interests. Per- 
haps his greatest service to science in general 
was his successful advocacy of the claims of 
science in modern polity. 

Full of honours and full of age, luckyer 
died at the Hill Observatory on 17th 
August 1920. 

S. E. Eanganathan. 


Webb, Francis William, 1836-1906. 

"P W. WEBB, the British locomotive engi- 
T- • neer, was born on 21st May 1836. 
Showing at an early age a liking for mechan- 
ical pursuits, he became at fifteen a pupil 
of Francis Trevithick, then locomotive super- 
intendent of the London and North-Western 
Eailway. He was associated with that Eail- 
way for life, for, he eventually retired in 
December 1902 as the Chief Mechanical 
Engineer and Locomotive Superintendent 
of that Eailway. 

Invents Compound Locomotives. 

He was a prolific inventor and took out 
many patents in the design and construction 
of locomotives and other items such as tlie 
steel sleeper, the electric train-stafl: and the 
electrical working of points and signals. But 
his name is chiefly associated with tlie 
compound locomotive. Webb began work 
on the compound locomotive in 1878. The 
Experiment (1882), the Dreadnaught (1884), 
the Teutonic (1889), the Greater Britain 
(1891) and the Diamond Jubilee (1897) are 
some of his well-known designs. Some of 
these engines were exhibited at the World 
Fair, Chicago, in 1893 and at the Paris Exhi- 
bition of 1900. A large number of these are 
still at work. Nearly 4,000 locomotives were 
constructed under his supervision. 

It is of interest to us to note that ten of 
Webb’s Dreadnaught engines were imported 
in 1884 for service in the Oudh and Eohil- 
khund State Eailway. 

Conclusion. 

Mr. Webb was elected an Associate of the 
Institution of Civil Engineers in 1865 and he 
vras made a Member in 1872. In 1900, he 
was elected one of its Vice-Presidents. 

He died at Bournemouth on 4th June 190'h 
By his will he left £10,000 to found a nursing 
home at Crewe and £50,000 to found an 
orphanage for children of deceased employees 
of his Eailway. 

S. E. Eanganathan. 
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Light Absorption and Chemical 
Reactivity. 

Sometime ago Dhar and Bliargava^ recorded 
some experiments on the absorption of 
halogen molecules in the vapour state in 
the presence of various gases and concluded, 
that the presence of reactive gases changes 
the absorption. Already ^ in a discussion 
at the meeting of the Science Congress, 1935, 
it was remarked by one of us, that the 
observed effect may not be a new photo- 
chemical effect at all but a simple pressure 
effect, as well known in band spectroscopy. 
Subsequently we have investigated the ab- 
sorption spectrum of bromine in the presence 
of various gases from this point of view 
and think it desirable to publish 
these results now, on account of a recent 
paper of Bhar and Bhargava,^ which again 
attributes the broadening of the absorption 
region to the reactivity of the gases concerned. 

Bhar and Bhargava used the copper or 
iron arc as a source of light and extremely 
long absorbing layers of 80 cm. length with, 
the result, that the plates simply became 
blank in the region of selective absorption. 
In other words, they utilised the threshold 
value of the plate as an indicator of absorp- 
tion. Since this depends on various factors, 
e,g.^ the time of developing, and the arc is a 
very unstable source of light, we have 
adopted another method which enables us 


to make quantitative measurements. Taking 
the same pressures as Bhar and collaborators, 
we used an 8-volt straight filament bulb run 
from an accumulator with 10 volts during the 
exposure time, and absorption cells of 1 cm. 
length only. In this w^ay the absorbed 
region of the spectrum was weakened 
and a quantitative comparison between the 
various spectra was possible. This was 
done by measuring the density of the plates 
by means of the recording niicrophotometer. 

We find, that the effect closely resembles 
the pressure effect, well knowm in absorption 
spectroscopy and that it obtains not only 
in the presence of additional gases, which 
are able to react with bromine like hydrogen 
or alcohol, but also in the presence of inactive 
gases like COo or IsTg and the same obtains 
in the absence of foreign gases simply by 
an increase of the vapour pressure of bromine 
itself. There is little doubt, that this effect 
is due to an increase of the number of Br 2 
molecules in excited vibrational levels of 
the ground state on account of the increase 
of vapour pressure and the number of colli- 
sions. From considerations of the Franck- 
Oondon Biagram it is evident, that the energy 
difference between the two U : r curves is 
changed for such molecules as compared 
with those in the lowest state of vibration. 
As could be expected from the particular 
position of the potential curves of the two 
electronic terms in question, the band 
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system coiitribntevS mainly to the change 
of the value of the absorption coefficient at 
the long-wave side, the continuum mainly 
to that at the short-wave side. The contri- 
bution of the continuum is much larger than 
that of the band system on account of the 
steep slope of the upper IJ : r curve for this 
region . 

Similar pressure effects have been studied 
quantitatively by Kondratjew and Polak^ 
with whose results ours agree. It appears 
therefore unnecessary to go into the details 
of these experiments at greater length, but 
attention should be drawn to the fact, 
that the change of the absorption coefficient 
with pressure may be understood without 
resort to the reactivity of the gases. 

C. M. Bhasker Rao. 

E. Samuel. 

Department of Physics, 

Muslim University, 

Aligarh. 

Aprils 25, 1936. 


^ N. R. Dhar and P. N. Bhargava, Nature, Dec. 1, 

I934I 

2 N. R. Dhar and P. N. Bhargava, hid. J. Phys., 1936, 

19, 43. 

3 V. Kondratjew and L. Polak, Phys, Zs. {SoujjeP 
union), 1933, 4, 764 and literature mentioned there. 


is certainly far greater than the one observed. 
My conclusions based on parachor values do 
need no alteration. 

Further support for the view, that the 
H of CH in formic acid is active is available 
in the relative rate of decomposition on 
catalytic surfaces. Formic acid decomposes 
at 280° 0. on glass surfaces according to 
the scheme 

^ CO + H.O -f 16,000 cals. .. (1) 

H-COOH<r 

^COo + Ho h 28,000 cals. .. (2) 

and the rates of decomposition, provided 
no other factor comes into play, should be 
__ „ 28000 
in the ratio of ^ ~ e 

Actually it has been shewn by Hinshel- 
wmod and Topley^ that the two reactions 
proceed with eqiial rates wliich becomes 
possible, if the H of the CPI group could 
he adsorbed on the glass surface. Thus 
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E. M. PlALASYAM. 


3, y. M. I. A. Buildings, 
Armenian Street, Madras. 


On the Constitution of Formic Acid 
and Formates. 

Further to my communication^ on the 
subject I wish to' add the following. I have 
since heen in touch with Prof. Wheeler, 
who has very kindly given me full details 
of his calculations of parachor values which 
I quote for convenience : — 

C, 4 - 8 ; H attached to carbon, 17 -1 ; 
H attached to oxygen, 11-3; O.^ double 
bond in acids, 60-0; Total, 93-2. 

In this calculation it wiU he seen that 
Prof. Wheeler, Avhile adopting Sugden’s 
system for the greater part, has taken in 
places Mumford's values. For example, 
Sugden’s system does not, to my knowledge, 
differentiate between a hydrogen attached 
to carbon and that attached to oxygen. 
Further Hunter and Mass® adopting Sugden’s 
data calculate the paraclior value of 102-2 
for formic acid of the usual formula, which 


1 Ciirr. Sd., 193G, 4, 651. 

2 Jour. A me r. Chon. So:., 1929,51, 153. 

3 Proc. Roy. Soc., 1922, 100 (A), 575. 


Constitution of Formic Acid and Formates, 

Isosterism . — This term seems to have 
been first used by Langmuir,^ Pie says 
“Co-molecules are isosteric if they contain 
the same number and arrangement of 
electrons. The molecules of isosteres must, 
therefore, contain the same number of 
atoms.” Based on this conception he 
deduces that ''when isosteric co-mokcules 
are also isoelectric, that is, when they have 
the same total charge, all their physical 
properties should be closely similar. ’’ In 
the case of solid substances, crystal form 
being one of the characteristic physical 
properties, isoelectric isosteres should be 
isomorphous and they have been shown to 
be so. 
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Langmuir’s idea of isosterism has been 
correctly used by many with useful results. 
But there are cases where the term 'hsosteric'’ 
has been wrongly employed and confused 
with 'hsoelectronic,” that is, containing the 
same number of electrons.^ The formate 
ion [CHOa]' whatever structure it may be 
given, cannot be isosteric with the nitrite 
ion [NOal" since they do not contain the 
same number of atoms and the deduction 
of Bay and Sarkar^ that their salts should 
be isomorphic is therefore wrong. 

Isomorphism. — Unless this phenomenon is 
understood and studied correctly it cannot 
be used as a help in elucidating the structure 
of compounds. A. B. H. Tutton^ writes, 
'‘An isomorphous series may be defined as 
one the members of which have some definite 
chemical analogy and crystallise in the 
same system and class of symmetry and 
which develop the same form, the faces of 
which are inclined at angles which only 
differ by an amount not exceeding two and 
a half degrees, the amount being less the 
greater the symmetry.” The first requisite 
of isomorphism is therefore very close 
similarity in crystal form. The following 
data taken from P. Groth’s Ghemische 
Krystallographie^ will show how funda- 
mentally different the structures of JSTitrites 
and Formates are : 


N itrite. 


Formate. 


Sodium Bhombic Mono clinic Prismatic 

Calcium Hexagonal Rhombic Bisphenoidal 

Strontium Hexagonal Rhombic Bisphenoidal 

Barium Hexagonal Rhombic Bisphenoidal 

Mixed crystal formation.— Thh can serve 
as a confirmatory evidence of the existence 
of isomorphism and not as an independent 
proof of it. Groth® writes, “apparently 
homogeneous mixed crystals of continuously 
varying composition are obtainable with 
substances whose chemical nature is totally 
different (i.e.) the crystals of one substance 
are capable of taking up another substance 
not isomorphous with it in varying propor- 
tions.” Langmuir in the paper already 
mentioned (p. 1555) says, “The data given 
in the case of nitrates and chlorates show 
conclusively in my mind that the formation 
of mixed crystals often occurs when there 
is no close resemblance in crystal structure. 
It seems therefore that this criterion should 
not be used to indicate similarity in chemical 
constitution.” The only evidence adduced 
by Bay and Sarkar for the existence of 
isomorphism between Formates and Hitrites 
is mixed crystal formation. 


It is therefore clear that Halasyam’s 
unequivocal evidence from Isomorphism 
of Formates and Mtrites”^ does not exist. 

Parachor . — Halasyam was not correct 
when he stated that the dihydroxymethy- 
lene form was proposed by me to explain the 
absence of the Baman line or when he 
calculated tlie parachor for this form and 
criticised that it did not agree with the 
experimental value for formic acid.^ It 
was never suggested by me that free formic 
acid is dihydroxymethylene and he evidently 
assumed that I did so as otherwise his 
criticisms were not valid. With a. view to 
clear this misunderstanding a more careful 
perusal of my first letter^ was suggested. 
No objection was raised against the term 
“labile, structure”. This form was assumed 
to be produced in the course of certain 
reactions. To go further than this at pre- 
sent. will not be justifiable. 

Using either Mumford and Phillips’ 
constants for the parachor of the various 
atoms and bonds or the more widely 
accepted values given in Idandolt-Born- 
stein, formic acid is found to be quite 
normal and it falls perfectly into line with 
its homologues. Hence parachor does not 
support any exceptional formula for formic 
acid. It will be interesting to note that 
Mumford and Phillips do not differentiate 
between single covalent and co-ordinate 
bonds, both being given the same value 
± 0 and hence calculation using their 
constants gives the same parachor for 
H - C = O or H ^ 0 = O. Hence 
I t 

OH OH 

Halasyam’s preference for the Sarkar and 
Bay formula is not sound. According to the 
values given in Llandolt-Bornstein, formic 
acid can have only the ordinary formula 
and cannot have co-ordinate bonds. This 
is further supported by other physical 
properfies such as boiling point, dipole 
moment, heat of formation, etc. 

Raman Spectra. — The question of the 
Baman spectra has been discussed suffi- 
ciently by Venkateswaran.^ No support 
can be found for the theory of Sarkar and 
Bay that the ionisable hydrogen is not the 
hydrogen of the hydroxyl group but the 
one attached to the carbon. It is therefore 
gratifying to note that these authors have 
given it up.’^ They agree that formic acid 
(liquid and aqueous solution), its esters and 
its salts in the solid state have the normal 
structure possessing a C-H bond, but express 
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the opinion that the salts are abnormal in 
aqueous solution owing to the ion under- 
going the prototropic change. 

(I) H-c<' — > -cy (II) 

M ^OH 

It is possible that isomeric change to form 

(II) may take plr^ce to some extent in the 
solution and tha,t an equilibrium may exist 
between (I) and (II). But taking into 
consideration the relative stability of the 
two structures it will be difficult to imagine 
that there could be present more than a 
very small quantity of (II). Available 
evidence from Eaman spectra indicates that 
the aqueous solutions of formates are also 
normal, that is, the formate ion has the 
C-PI bond in the solutions also. 

T. E. Seshadri. 

Department of Chemistry, 
xindhra University, Waltair. 

May 5, 1936. 


^ “Isomorphism, IsosLerism and Covalence,” /,A.C.S., 
1919, 41, 1543-1558. 

2 For the use of the word “ isoelectronic ” see Jevons, 
Report Oil Band Spectra of Diato?nic Molecidcs, puljlished 
by the Physical Society, 102. 

3 Nature. 133, 646. 

^ “Crystalline Form and Chemical Constitution,” 
(Macmillan & Co.), 127. 

3 Wilhelm Kngleniann, Leipzig. 

An Intrednciion to Chemical Crystallography, trans- 
ated by Marshall, 97. 

7 J. Indian C. V., 1935, 813. 

3 This Jotumal, 1935, 3, 353-4. 

0 This Journal. 1936, 4, 736-7, 

10 Naticre. 1936, 495. 


Bauxite-Gypsum Mixtures at 
High Temperatures. 

There are extensive deposits of good quality 
Bauxite and Gypsum in the neighbourhood 
of coal mines (The Punjab and C. P.). If a 
process be found to obtain the two most 
important commodities alumina and sul- 
phuric acid by making use of the above 
minerals, India could be made independent 
of foreign imports of these two chemicals. 
The import of sulphur in 1934 amounted to 
20,000 tons worth Es. 19 lakhs. Experi- 
ments made in the authors’ laboratories 
show that by suitably mixing Bauxite and 
Gypsum (2 to 5) and heating the mixture 
to 1180°-1200° C., for about eight hours, 


all the oxide of sulphur is expelled. This 
oxide can be used in the manufacture of 
sulphuric acid. The calcium aluminates 
formed in the process of roasting, are found 
to be water soluble and furnish on hydrolysis 
pure crystalline alumina. ^ 

The results are summarised in the table 
given below : — 


AloOs in Bauxite = 58-83%. SO3 in Gypsum == 44-64%. 


Proportion 
of Bauxite 

Temperature 

Time 

of 

heat- 

Yield of 
alum ina, 
per cent. 

Loss of 
SOo 

to Gypsum 


ing in 
hours 

In Acid 
extract 

In Water 
extract 

percent. 

1 

2 : 3 

I080°-1I00°C. 

GO 

1 

00 

52*51 

3-43 

5-01 

2 

2 : 4 


,, 

53-41 

19-61 

24-78 

3 

2 : 5 

,, 

,, 

54-72 

30-63 

39-87 

4 

2 : 6 

1270°-1280°C. 


56-63 

15-06 

44-64 

5 

2 : 3 

1160°-1180°C. 

s-sy^ 

56-38 

17-36 

37-23 

6 

2 : 4 


,, 

57-81 

31-38 

44-64 

7 

2 : 5 



58-61 

35-43 

44-64 

8 

2 : 3 

1230°-1240°C. 

8-8K 

57-89 

28-64 

44-64 

9 

2 : 4 

n 

> j 

57-96 

36-49 

44-64 

10 

2 : 5 

,, 


58-69 

35-76 

44-64 

11 

Bauxite 

alone 

1080°-1100°C. 

»> 

1-65 


12 

Gypsum 

alone 

1270°-1280°C. 


• * 

* * 

25-63 


Of the 58-8 per cent of alumina present 
in Bauxite, 35 per cent, can be leached out 
by cold water alone. The rest of alumina 
present in the residue, if treated with a very 
dilute solution of sulphuric acid, produces 
aluminium sulphate which can be converted 
into alum. The residue, left after the 
extraction of calcium aluminate by water 
and dilute acid, contains mostly Titanium 
and Iron as oxides. There is a great demand 
for titanium oxide as a white paint and the 
recovery of TiOg from this waste residue is 
engaging the attention of the authors at 
present. Since the results, so far obtained 
are promising, it is proposed to carry these 
operations on a semi-commercial scale. 
Details of experiments will be published 
elsewhere. 

M. B. Eane. 

V. S. Dube. 

M. K. Eatnam. 

Chemical Laboratories, 

Benares Hindu University, 

Benares. 

April 11, 1936. 
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The Detection of Adulteration of 
Butter-Fat fGhee). 

My attention has been called to a paper on 
''The detection of adulteration of Butter-fat 
(Ghee)” by Prof. ]Sr. N. Godbole, in the 
February number of the Current Science, 
I offer the following comments on this 
paper : — 

The author appears to be in search of 
some simple chemical test or tests giving 
figures for which limits could be prescribed 
and from which alone it could be decided 
whether a sample of ghee is or is not genuine. 
This is a problem which has been worked 
on by food chemists all over the world for 
the past 30 years ; no such test has yet 
been found. Such a test would, of course, 
enable food laboratories to carry out their 
work with the assistance of a few semi- 
qualified chemists trained to carry out one 
or two simple routine tests. It is perhaps 
fortunate for qualified chemists that no 
such test is available. 

I do not agree with Prof. Godbole’s 
suggestion that, in the absence of such 
tests, ghee can easily be adulterated in such 
a way that the adulteration is not detectable. 
In my opinion, if a sample of ghee is fully 
examined by a competent chemist no 
substantial amount of adulterant will be 
missed. Prof. Godbole suggests that 
Bertram, Bos and Verhagen’s A and B 
values, particularly the latter, have a small 
range and are exceptionally valuable figures. 
I disagree. The B value gives a measure 
of the butyric acid in a sample of ghee ; 
the Kirschner value is a measure of the 
butyric acid in the distillate obtained in 
determining the Eeichert Meissl value. As 
the Eeichert distillate includes, if not all, 
at any rate a very high proportion of the 
total butyric acid, the Kirschner and B 
values must have parallel values. On the 
other hand, the determination of the B 
value is a cumbrous and involved piece of 
work, whereas the Kirschner value is 
obtained by a few simple manipulations 
after determining the Eeichert value. I 
would also point out that as the Eeichert 
value includes practically all the butyric 
acid of a sample, it is impossible that B 
value (calculated to 5 grams of fat) can 
exceed it by any considerable amount. 
(A small excess is possible as, in determining 
the Eeichert value, only 69% is distilled 
as compared with 80% in determining the 
B value.) The figures for B value given 


Sl5 

in Prof. Godbole’s book are not, as they 
stand, comparable with Eeichert or Kirschner 
values, as the B value is a titration figure 
corresponding to 5 *33 grams of butter-fat 
while the latter is calculated to 5 grams ; 
no explanation is given as to why the figure 
is not calculated to 5 grams of fat so as to 
make it comparable. 

I have made two determinations of the B 
value in exact accordance with Prof. 
Godbole’s methods. One was from a sample 
having a Eeichert value of 36 -4 ; this gave 
a B value (5 -33 grams) of 38 *8 ; calculated 
to 5 grams the figure becomes 36-4. The 
other determination was on a sample of 
ghee, prepared from the milk of a buffalo 
nearing the end of the period of lactation, 
which was very kindly prepared for me by 
the Principal, Agricultural College, Coim- 
batore. This had a Eeichert value of 19-7 ; 
it gave a B value (5 ‘33 grams) of 22*9 
which, calculated to 5 grams, becomes 
21-5. Thus the figures obtained were, as 
one would expect, similar in value to the 
Eeichert values. Prof. Godbole suggests 
that a figure of about 31 is the minimum 
(5 -33 grams) B value for a genuine sample. 
This would mean that the minimum figure, 
calculated to 5 grams, that he would permit 
would be 29. Such a figure could not be 
given by any sample of butter-fat having 
a Eeichert value much lower ; on the other 
hand, it is not only common knowledge that 
genuine samples may give very much 
lower values, but some Provinces have even 
adopted such figures as a legal standard. 
The A and B values are referred to in the 
article on “Margarine” in the First Supple- 
mentary Volume (1934) to Thorpe’s JDic- 
iionary of Applied Chemistry where it is 
stated that they are of value for the determi- 
nation of cocoanut oil and butter-fat respec- 
tively in Margarine. I suggest that this is 
the limit of their application and that even 
for this purpose they show no marked 
superiority over the Polenske and Kirschner 
values. Prof. Godbole states that 5% 
adulteration can be detected by the B value. 
If the B value of the original butter-fat is 
known this is of course so, but the propor- 
tion of adulteration can be determined with 
equal accuracy from the Eeichert value 
when the original value is available for 
purposes of calculation. 

In my opinion no Eeichert or similar 
standards should or could reasonably be 
prescribed in India. Ghee commonly gives 
a Eeichert value up to 35 and higher figures 
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have been obtained. On the other hand, 
in rare cases, genuine samples can give 
figures as low as 15. The Eeichert value is 
easily determined by a chemist of little 
experience such as could be, and T under- 
stand is, employed at little expense by ghee 
merchants. The imposing of a standard 
means that merchants will have a strong 
temptation to reduce their samples, by 
adulteration, down to a figure near the 
prescribed limit. In fact, in some large 
cities, this is being done. In his Report for 
1932 the Health Officer, Calcutta, states 
that following the fixing of standard 
Reichert values of 30 and 24 for Buffalo 
and Cow ghee respectively the name 
'‘buffalo ghee’’ has now disappeared 
from the vocabulary of the ghee dealers. 
Ghee now conforms to the minimum stand- 
ard and high class buffalo ghee is made to 
do so by adulteration with foreign fat. 

It seems to me that the only sound lines 
on which a chemist, examining ghee under 
a Food Adulteration Act, can proceed is 
that he should pass samples having a Reichert 
value so high — say over 27 or 28 — that it is 
extremely unlikely that they are adulterated. 
On the other hand, samples having a figure 
lower than this, which may or may not be 
adulterated, should not be classified by a 
rule-of-thumb comparison with some other 
set of "standards” but should be fully 
investigated. 

There are several lines of investigation all 
of which are commonly used in my laboratory. 
One of the first tests to be tried is the Phyto- 
sterol acetate test. (My method of carrying 
out this test is described in a note to the 
Analyst for September 1933.) If the 
melting point of the Sterol acetate is above 
115° C.,no matter by how small an amount, 
Phytosterol is unquestionably present and 
I can say with confidence that an adulterant 
wholly or partly of vegetable origin is present. 
Should this test fail the next most important 
is, I consider, an estimation of the litre 
value of the fatty acids. Buffalo ghee very 
seldom has a titre value exceeding 42-5, 
the normal figure being between 41 and 42 ; 
Cow ghee gives a considerably lower figure. 
When mutton fat, a very common adulterant, 
is added to ghee the titre value is raised 
considerably, and it is not easy for an 
adulterator to disguise this rise except by 
the addition of vegetable oils, which would 
be detected by the Phytosterol acetate test. 
The titre test will also detect the addition 
of hydrogenated oils (vegetable or whale). 


w^hich have been hardened to an abnoimal 
degree. If these tests fail an estimation 
should be made of the percentage of iso- 
oleic acid in the sample. Hydrogenated oils 
contain a considerable proportion of this 
substance. 

Carrying out the tests I hawe described 
not only enables the chemist to say definitely 
that the sample is adulterated but further it 
enables him, to a limited extent, to classify 
the adulterant. I would however point 
out that the Phytosterol acetate test and the 
determination of iso-oleic acid require a 
high degree of manipulative skill and are 
unlikely to give results of value unless the 
work is done by a fully qualified and highly - 
trained chemist with considerable experi- 
ence of the highest class of analytical work. 

In his paper Prof. Godbole refers to the 
Reichert value of Dolphin oil. I have had 
no opportunity of examining this oil, nor 
does he give any B value for it. If the 
Reichert value of Dolphin oil is as stated 
and if, as is at any rate possible, it is due to 
butyric acid I see no reason to expect that 
the B value would give better information 
about this oil than the Reichert value. 

Coming now to the colour-fringes observed 
in the Butyro-Refractometer, Prof. God- 
bole uses the simple type of instiument 
intended for use with butter-fat only, and 
having a fixed dispersion correction. I nse 
the improved type with adjustable dispersion 
correction (as in the Abbe Refractometer) 
which can be set so as to give a dark line, 
free from colour-fringes, with any liquid 
giving a figure within the limits of the scale. 
Working with this instrument I find that 
when set to give a sharp line, free from colour 
with a butter-fat giving a reading (40° C.) of 
40 -0 an equally sharp and equally colourless 
line is given by a mixture of groundnut oil 
and cocoanut oil in the proportions wliicli 
give the same refraction. Accordingly, even 
though there may be some small differences 
in colour-fringe between abnormal samples 
of butter-fat and some mixtures having 
the same refraction it seems to me im- 
possible that this could possibly be used as 
a general test for adulteration when it is so 
simple a matter to prepare a mixture, free 
from butter-fat having not only the same 
refraction as genuine butter-fat but also the 
same dispersion — colour-fringes being merely 
a manifestation of dispersion. 

To summarise, in the writer’s opinion 
neither A — B values, refractometer tests, 
nor, for that matter, any simple test or set 
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of tests will enable an analyst to prononnce 
a definite opinion on a sample of ghee 
having a Eeichert value lower than that 
normally given by high-grade samples. 
To give an opinion it is necessary to carry 
out a full analysis including specific tests 
for likely adulterants. 

Hekbetlt Hawley. 

King Institute, 

Guindy, 

April 24, 1936. 


Additional Data on the Homology 
of Stigmas and Awns. 

In two previous papers^’ ^ data establishing 
the homology of stigmas and awns were 
presented. With the examination of fresh 
material under study, additional data are 
becoming available. Three further evidences 
are adduced in this note. 

The normal stigma in sorghum (as in most 
grasses) has a smooth style with a feathery 
stigma above it. A normal awn has a smooth 
column below and a subule above which is 
barbed in its entire length. In certain African 
races the stigma instead of being feathery 
throughout, has a feathery area at its bottom 
only, the top two-thirds being devoid of 
feathers (Fig. 1). When types having such 
basal feathered stigmas are awned, the subule 
of the awn is barbed at the basal third only 



Fig. 1. 

Basal feathered stigma, 


leaving the top two-thirds smooth (Fig. 2). 
There is thus a parallel behaviour between 



Fig. 2. 


Basal barbed subule of awn. 

the stigma and the awn in this rare stig- 
matic type of sorghum. 



Fig. 3. 
Hairy styles. 
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The second evidence is furnished by 
Sorghum papyrascens, Stapf, the sorghum 
manifesting many abnormalities.^ Two 
selections of this sorghum showed the rare 
phenomenon of the usually smooth styles 
turning hairy (Fig. 3). These hairs are 
unicellular and tend to be disposed more 
towards the inner angle of the styler arms. 
The awns in such flowers show barbs towards 



Fig. 4. 

Barbed column of awn. 

one side of the column (Fig. 4). For an 
edge view the barbs appear single seriate, 
but they are really two seriate but close to 
each other. This concurrent presence of 
hairs and barbs in the normally smooth 
styles and columns is very striking. 

The third and most graphic proof of this 
homology is the turning of the subules of 
some awns into stigmatic structures. This 
was met with in 7 out of 20 plants in an 
African race of sorghum. In such plants 
about one per cent, of the awns developed 
stigmatic ends. In Fig. 5 is given a photo- 
graph of a lemma with an awn whose subule 
had turned stigmatic. In structure this 
stigmatic awn was soft, the sclerised area 
being confined to the base of the column. 
Stray pollen grains had lodged on the stig- 



Fig. 5. ' 

Stigmatic awns. 

matic end. The stigmatic area of the stig- 
matic awn kept the same |)roportion to the 



Fig. 6. 

Unicellular and multicellular feathers of stigmatic 
awps, 
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non-stigmatic area as the barbed subule to 
the smooth column in the normal awn. All 
stages in the transition from the unicellular 
to the multicellular condition were met with 
(Fig. 6). In the commonest form of the 
stigmatic awn the top had multicellular 
feathers and the bottom unicellular hairs. 
The feathers of the stigmatic awn were as 
long as the feathers of the normal awn. The 
most interesting point about this stigmatic 
awn is the progressive decline in its total 
length as it tended to be more and more 
multicellular in condition. In the most 
stigmatic of this awn the total length got 
shortened until it approximated the combined 
length of the normal style and stigma. These 
observations throw very helpful light on the 
evolutionary trends from the long linear 
barbed awn to the specialised shorter 
feathery stigma. 

G. ]Sr. Eangaswami Ayyangar. 
T. Venkataramana Eeddy. 
Agricultural Eesearch Institute, 

Coimbatore, 

April 13, 1936. 


1 Ooy. ScL, 1935, 3, 540-542. 

2 Curr. ScL, 1935,4, 176-177. 

3 J(m\ Indian Bot. Soc., 1936,^15, 139-142. 


Awned Palea in Sorghum. 

In the Graminese though theoretically both 
the lemma and the palea can have awns, 
awned palea are a rarity. In AmpMpogoyi 
an advanced genus of the stipinae, sub-tribe 
of the Agrostideae, Bews^ notes the occur- 
rence of palea bearing awns. Arber" records 
another instance of awned palea in one of 
the Bambuseae — Schizostachynm cMlianthiim 
Kurz. Awned palea are thus of rare 
occurrence. 

The spikelet in sorghum consists of two 
outer involucral glumes and two inner 
floral glumes. It is the fourth and the 
innermost glume that has a palea and 
bears a flower. This is the normal condition. 
When the variety is awned, long or short, 
it is this fourth glume (lemma) that has the 
awn. The palea is not ordinarily awned. 

A disturbance in this condition arises in 
the case of spikelets with double grains. 
In these spikelets the third glume develops 
a palea and also bears .a flower.^ This 
extra-fertility within the spikelet is of rare 
occurrence and brings in its train some 
unusual phenomena, of which the activation 
of awns in the palea is one. It has already 
been recorded that an activation of the awn 


occurred in the lemma of pedicelled spikelets 
when they bore grains.^ In an African race 
of Sorghum guineense, Stapf, segregating for 
double grained and single grained spikelets, 
the palea of the fourth glume developed 
awns, in eight out of the thirty plants. 
In another family pure for double grains all 
the plants showed awned palea. The new 
palea of the third glume in double grained 
spikelets did not develop the awn. In the 
segregating family awned palea occurred 
both in double grained and single grained 
spikelets. Five earheads were examined 
and it was noted that one to five per cent, 
of the spikelets may have their paleas 
awned. The abnormal double and triple 
awned look of the spikelets helps to spot 
out awned palea (Fig. 1). When the palea 
is awned it may be single awned or double 



Fig. 1. 

Awned spikelets in Sorghum with double and 
single awned palea. 


awned. The single awn is about two- 
thirds the length of the normal awn though 
its length fluctuates within wide limits. 
When the palea has two awns one of these 
is distinctly smaller than the other (Fig. 2). 
In the triple awned condition (palea with 
two awns and lemma with its normal awn) 
the spikelet shows three awns of decreasing 
length, the decrease being in an anti-clock- 
wise direction. The palea with two awns 
is of more frequent occurrence than the palea 
with a single awn. When the awns are 
pronounced there is a tendency for the 
palea, to get bifid. In extreme cases of 
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Fig. 2. 

Awned palea. 


biiiding tlie palea gets halved, and the two 
halves occupy a lateral instead of an oppo- 
site position witli reference to the lemma. 
An examination of the palea manifesting 
this awned condition shows tha,t the awns 
are the prolongations of two nerves of 
unequal strength in the palea. In non- 
awned palea these nerves exist in a less 
marked condition. An examination of a 
number of paleas shows all intermediate 
stages between this strong unequal two- 
nerved condition and the vestiges of the 
stronger nerve only. This prolongation of 
the two unequally pronounced nerves of the 
palea into two unequal awns, provides 
useful evidence in the interpretation of the 
palea in Gramineae. 

G. Eaxgasw^'ami Ayyangau. 

T. Venkataramana Eeddy. 
Agricultural Eesearch Institute, 

Coimbatore, 

Ajml 14, 1936, 


1 Eews. J. W., The World Grasses, 1929, 14 & 120. 
- Arber, The Grcunifiece, 1934, 112-13. 

3 Madras Agr. 1936, 24, 15-18. 

^ Curr. Sci., 1935, 3, 540-542. 


False Polyembryony in Setaria italica, 
Beauv. 

During the examination of a number of 
Setaria seedlings of K. 193 — a loose-panicled, 
few-tillered variety — 3 instances of two 
radicles arising from a single seed were 


noticed. In two seedlings, there were two 
radicles per seedling, but there was only one 




False Polyembryony in Setcirici. ilalica. 

(a) wSeedling with two mesocotyls and two seminal roots. 
(h) Seedling with one mesocotyl and two seminal roots. 

Col Coleoptile. Me .. Mesocotyl. 

Adv Adventitious roots. S. . . .Seminal root or Radicle, 

plumule (vide Illustration b). In the third 
seedling there were two mesocotyls and two 
radicles attached to a single plumule (vide 
Illustration a). In Maize, Kiesselbacli (1926)^ 
noted seedlings with (1) two plumules eacli 
with its own coleoptile and two iirimary roots 
enclosed in a single coleorhiza ; (2) a siugie 
plumule with two primary roots in a single 
coleorhiza. Eangaswami Ayyangar and 
Panduranga Eao (1934)- recorded in Pas- 
palum scrobicTilatum L, a case in wliicli 
there were two plumules each wdtii its own 
coleoptile but with a single radicle. The 
first two seedlings described above belong 
to the second group of Kiesselbacli. Tlie 
occurrence of two mesocotyls, each with its 
own radicle, attached to a single plumule is 
not on record. The causes of sucli false 
polyembryony are obscure. False poly- 
embryony being a rarity in Graminea?, tins 
case is interesting. 

0. Yijayaraghavan. 

V. PANBURANCiA EAO. 
Agricultural Eesearch Station, 

Hagari, 

Bellary P. O. 

April, il, 1936. 


1 A;/^er. Joitr, BoL, 1926, 13, 33~34. 

2 Madras Agr. J., 1934, 22, 419, 
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Research Notes. 


Kinetics of Bimolecular Reactions 
in Solution. 

It is well known that the rates of chemical 
reactions can all be represented to a close 
approximation by an expression of the 

form PZe where Z is the collision 

frequency and P, a factor independent of 
temperature. Tlie interpretation of P which 
can have any value between unity and 10'® 
(as one passes from the normal to the '‘slow” 
reactions), has been a matter of great diffi- 
culty. The transition state method deve- 
loped by Eyring and Evans and Polanyi 
is helpful in interpreting the rates of "slow” 
reactions, apparently making no arbitrary 
assumption. This has thrust the classical 
mechanism (based on the specification of the 
collision conditions) to the background. 
In a recent paper, however, Ilinshelwood and 
Winkler . (J. Cliem, 1936, 371) have 

shown that the transition state method does 
involve certain arbitrary assumptions. Fur- 
thermore, they have shown how the whole 
range of the values of P can be understood, 
qualitatively at least, in terms of relatively 
simple classical ideas and conclude that 
one should seek all help one can by ax^plying 
both methods, in the elucidation of kinetics 
of reactions in solution. 

K. S. G. r>. 


Emulsification by Ultrasonic Waves. 

A VERY interesting study on emulsification 
by ultrasonics has been made by Bcudy 
and Solluer (Trans. Faraday Boc., 1936, 
32 , 556 ; 1935, 31 , 835, 843). The first 
paper deals with the mechanism of emulsi- 
fication. With water-oil systems, the forma- 
tion and collapse of cavities (loose spaces) 
brought about by the influence of ultrasonic 
waves, result in emulsification. The idea of 
formation and collapse of cavities is made 
familiar to the reader with examples like 
Osborne Reynold’s experiment on "the 
boiling water in an open tube at ordinary 
temperature”, i.e., water passed through a 
convergent-divergent tube turns opaque at 
the narrowest constriction of the tube with 
a loud hissing noise, and the singing of a 
kettle shortly before the water boils. 
Cavitation is also accompanied by partial 
degasing. Cavities collapse as soon as the 
conditions which have led to their formation 


cease to exist. In most cases decavitation 
is due to rising pressure, as in Osborne 
Reynold’s experiment or decreasing tempe- 
rature as in the singing of the kettle. 
Pressures of thousands of atmospheres may 
be developed at the moment when the 
cavity collapses to a small fraction of “its 
original diameter. The mechanical impact 
due to decavitation inoduces heavy erosion. 
Chemically inert glass is attacked under 
corresponding conditions. If steam is 
brought through a nozzle into water-oil 
interface, it condenses with the well-known 
rattling noise as in the case of the singing 
kv^ttle, a highly dispersed emulsion of the 
oil-water type being formed. This is a 
case of emulsification by cavitation and 
decavitation, (collapse of steam bubbles). 
Acoustic waves consisting of periodical com- 
pression and expansion are shown to cause 
cavitation during the expansion phase and 
expel the dissolved gas in gas-containing 
liquids. Ultrasonic vibrations also may 
cause, cavitation in view of the fact that 
liquids of low boiling point distil at room 
temperature, a gas-containing liquid is 
degased when radiated by ultrasonics. 
Liquids radiated in vacuum by ultrasonics 
only boil. Cavities are only formed but they 
do not colla]3se. The presence of a gas is 
essential for emulsification by ultrasonics. 
A certain value of external pressure is 
found to be necessary. Emulsification is 
much feebler when the liquids are hot. 
No mechanism other than cavitation and 
decavitation would account for this fact. 

With mercury-water or organic liquids 
systems, however, gases have only stabilising 
effect whereas with water-oil systems they 
are instrumental in the formation of emul- 
sions. In presence of xnotective agents, the 
influence of the presence or absence of gas 
entirely disappears. The mechanism of 
emulsification with mercury emulsions is 
different, since emulsification takes place 
in vacuum, i.c., under conditions where 
no effective collapse of cavities can occur. 
Steam causes no emulsion at mercury- 
water interface. Tlierefore the mechanism 
consists in the minute droplets of water 
being thrown into mercury, in which they 
unite when thin films of mercury separating 
them burst with the formation of a drop of 
mercury emulsion. This last process hap- 
pens at the interface. This is true with 
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mercury-organic liquids systems also. The 
mechanism of the protective action of gases 
which would hold for hoth water and organic 
liquids with mercury is still obscure. 

In their third paper Boudy and Solluer 
have discussed quantitative results, con- 
cerning the nature of emulsions produced 
under different conditions. In pure emul- 
sions the concentration would rapidly reach 
a limiting value, the rate of emulsification 
being equal to the rate of coagulation. 
The rates of formation and coagulation 
increase with increasing energy. Regarding 
the degree of dispersion, highly dispersed 
emulsions are formed when the time of 
radiation is short and the energy small. 
A long time of irradiation and high energy 
favour coarser particles. An emulsifier 
favours higher degree of dispersion. Metallic 
emulsions of wood metal, alkali metals and 
mercury with oils have also been studied. 

K. S. Eao. 


Effect of Heat on the Nutritive 
Value of Proteins. 

Hayward, Steenbock and Bohstedt (J. 
Nutrition^ 1936, 11, 219) have found that the 
low nutritive value of the raw soya-bean 
proteins, is doubled when they are cooked 
at 105° and 120° C. for 90 minutes. The 
poor growth of animals experimented upon 
with raw proteins was attributable more to 
some type of deficiency than to a lack of 
palatability and this suspicion was confirmed 
by the normal growth which was secured 
when casein was supplemented to the diet. 
The increase in the digestibility and the 
biological value of the soya-bean protein 
brought about by cooking is possibly due to 
the heat having rendered some essential 
protein fraction, ordinarily unavailable in 
the raw soya-bean, available for absorption 
and metabolism. 

Work of this character is sadly lacking in 
India and from the point of national efficiency 
aind economy, the proteins of Indian foods 
should be investigated under culinary condi- 
tions to which they are subjected. 

M. S. 


The Variability in the Yield of Coffee 
Bushes. 

The extraordinary variation in yield from 
plant to plant in coffee is brought in a 
Study of the plants belonging to different 


varieties carried out with the object of 
isolating the high yielding strains for propa- 
gation by Felix N. Natino {The PhilUpine 
Agriculturist, 24, No. 9). The types of coffee 
studied were liberica, excelsa, robusta, 
quillou, and canephora. The range of varia- 
tion was surprisingly high and also differed 
with the different varieties mentioned. Thus 
in Excelsa the range was from 10 4 to 
9032*5 grms. ; in Liberica from 20*1 to 
6700*7 grms. ; in Eobusta from 5 4 to 
7360 grms. ; in Quillou from 10*1 to 5708 
grms ; and in Canephora from 9 *6 to 2425 
grms. of fresh berries per plant. Taldng 
trees which have given a higher yield than 
the mean yield for its group based on the 
average, for ten years it was found that in 
Eobusta only 33*7 per cent, of the total 
could be classed as good yielders ; per- 
centage ratios for the other varieties were 
also low: thus it was 30*3 in Excelsa, 
36*9 in Quillou, and 29*4 in Canephora and 
56 *2 in Liberica thus bringing out forcibly 
what a very large number of plants in a 
plantation are poor yielders and the need 
that therefore exists for ensuring greater 
care in the selection of plants to propagate 
from. 


The Gum Disease of Citrus. 

This common and destructive disease whicli 
is often responsible for the extinction of 
various kinds of citrous plants ?J1 over the 
world has been the subject of studies re- 
ported in the PhilUpine Agricidturist, 24, 
No. 10. The authors state that in the 
Phillipine islands the causative organism is 
Fusarium solarii, which is also the organism 
causing the disease in the Citrus trees in 
Egypt. The Phillipine type of gum disease is 
said to be less destructive than those elsewhere 
which a.re put down as caused hj Pythiacystis 
cUrophthora and Phytophthora parasitica. 
The fusarium w^as found in everyone of the 
specimens studied and it was also found 
to produce the disease in inoculation experi- 
m.ents. Different species of Citrus showed 
variation in the degree of susceptibility to 
the disease ; and the four main commercial 
species in the Phillipines, viz., C. nobilis, 
C. sinensis, C. maxima, and G. mitis may, 
for this purpose, be arranged in tlie descend- 
ing order of the degree of susceptibility. 
The disease was found to he present through- 
out the year, the effect being more coospi- 
cuous in the dry season than in the rainy 
months. The inoculum for infection in the 
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field may come from the rotted hark and 
the sap and gum oozing out of the lesions. 
The fusarinm seems to tide over adverse 
conditions in the form of spores in the 
gummed rotted bark and in the form of 
mycelium in the partially healing lesions. 
As regards remedies, limited trials showed 
that the gum disease can be controlled by 
cutting ont all the invaded bark to the 
healthy wood, disinfecting the wounds with 
dilute mercuric chloride solution (1 : 1000) 
and then painting them over with coal tar. 
The need for better cultivation and for a 
study of the possibilities of raising resistant 
stocks are also indicated. 


Variola Vaccinia in Milch Cattle. 

Details of a generalised outbreak of cow- 
pox among buffaloes and cattle in Lahore 
during March, April and May 1934 has been 
reported by G. K. Sharma (Imp. Council of 
Agr. JRes, India, Selected Clinical Articles, 
Bull. ISTo. 8, 1936j. He has shown from 
figures collected from several localities in the 
city that mostly milch buffalo-cows were 
affected although some milch cows were also 
attacked. 199 cases were noticed among the 
former as against 33 among the latter. The 
characteristic symptoms of fever and the 
appearance of papules on the teats, udder, 
vulva, etc., which later developed to vesicles, 
pustules and crusts were noticed. As a 
sequeljB 15 to 20% of the affected developed 
mastitis and stenosis of the milk ducts was 
observed in 50 to 60% of the eases. The 
infection sx>read by contact directly and 
through milkmen. 

S. D. A. 


The Economic Minerals of the 
'Gangapur State, 

In presenting a paper on the mineral re- 
sources of Gangapur State Dr. M. S. Krishnan 
(Transactions of the Mining and Geological 
Institute of India, 30, Pt. 2) has shown that 
the State consists mainly of Dharwar schists 
with a subordinate development of Gondwana 
rocks. They are highly folded and meta- 
morphosed and are made up of a series of 
manganiferous rocks, quartzites, phyllites, 
dolomitic marbles and mica schists. The 
occurrence of gold, lead, manganese, various 
types of ochres, fire clay, sillimanite, mica 
and coal have been noticed, but importance 
is attached only to coal, manganese and 
building materials, like marble, slate, etc., 


since they alone occur in fairly large quanti- 
ties. 


The Movement of Underground Waters. 

In discussing the movement of underground 
water Dr. 0. S. Fox (Transactions of the 
Mining and Geological Institute of India, 30, 
Pt. 2) has shown that the most important 
factor is the size of the pore space and not 
the percentage of the pore space volume 
which controls such underground water 
supply. This water during its movement 
underground carries along with it a large 
quantity of mineral matter in solution and 
numerous examples of subsidences caused 
thereby is given in the body of the paper. 
The scarcity of radium salts in mineral 
springs is partly due to the rarity of the 
material and partly to their insolubility. 
The mud precii)itated from such springs are 
highly radioactive. He has further showm 
how earthquakes considerably alter the 
movement of underground water. Parti- 
cular care should be taken for the disposal 
of the sewage Avater since it finds an easy 
access to the underground water. In aU 
such cases the advice of the Geological 
Survey is essential for successful operations. 


The Evolution and Classification of 
Ascidians. 

The evolution and classification of ascidians 
forms a very fascinating chapter in the 
history of chordate phylogeny. In a recent 
paper in the Phil. Trans. Roy. Soc., Lend. 
(B, 530, 1936) hi. J. Bevill gives us a new 
classification from wFat has been accepted 
till now. Moreover, the development and 
variability of the heart, pericardium and 
epicardium throughout the group are also 
described. A complete account of the 
anatomy and development of the primitive 
genus Ciona is given. In ontogeny the 
tadpole larva after metamorphosis gives rise 
to a post-larval ascidian. This one differs 
from the adult in many respects, e.g., the 
post abdomen, — an epidermal stalk into 
which extend the retractile muscles of the 
siphons. As the young assumes adult condi- 
tions, this shrinks and is only represented 
as the vessels of the test in the adult. The 
author points out that from a ciona-like 
ancestor, ascidians must have evolved in 
two directions : — one involving the descent 
of the viscera into the stalk (Aplouso- 
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brancbiata) and the other where the 
viscera shifts forwards along the brancliial 
wall. After describing the descent and 
ascent of the viscera, the influence of 
dwarfing, tlie Perophoridae is dealt with. 
It is noted that the Perophoridae may 
represent an evolution from the primitive 
cionid stalk independently of the two major 
trends of descending and ascending viscera 
described. The inter-relationships of the 
various orders, families, and genera is 
given in the form of a genealogical tree. 


Behaviour o£ Bacteria in the Trachea 
of Immunised Animals. 

In a valuable paper appearing in the Arehiv 
fur Hygiene and Balcteriologie (1935, 114 , 
121-136) Krishnamurthy has described the 
results of his investigations on the behaviour 
of bacteria in the tracheal epithelium of 
normal and immunised animals. A number 
of micro-organisms are phagocyted by the 
epithelium of the trachea of guinea pigs and 


are, therefore, non-pathogenic. In the case 
of a staphylococcal injection of the nose of 
the mouse, a strong phagocytosis through 
the leucocytes but not through the epithe- 
lial cells was observed. Many micro-organ- 
isms, particularly the ‘ milzbrandbazillen ’ 
of maugeri, pass through the tracheal mucus 
membrane. In the case of the epithelium 
of the nose of the mouse phagocytosis was 
not observed in any particular cell. Non- 
pathogenic staphylococci were fully pliago- 
cyted through leucocytes. With pathogenic 
pneumococci, it was discovered, only once, 
that the cocci had penetrated into the 
lymphatic folds, but this did not happen in 
the case of immunised animals. The organ- 
isms remaining on the mucus membrane 
are phagocyted by leucocytes. This was 
observed with pneumococci using immunised 
mice, with weakened ‘milzbrandbazillen’, 
and with virulent ‘milzbrandbazillen’ using 
immunised animals. The bacilli are killed 
in most cases through the action of the 
exudate or leucocytes or both. 


Bequest of Pavlov to the Academic Youth.* 


can I wish to the youth of my 
country who devote themselves to 
science “? 

Firstly, gradualness. About this most 
important condition of fruitful scientific 
work I never can speak without emotion. 
Gradualness, gradualness and gradualness. 
From the very beginning of your work, 
school yourselves to severe gradualness in 
the accumulation of knowledge. 

Learn the ABO of science before yon try 
to ascend to its summit. Isiever begin the 
subsequent without mastering the preceding, 
never attempt to screen an insufficiency of 
knowledge even by the most audacious 
surmise and hypothesis. Howsoever this soap- 
bubble will rejoice your eyes by its play it 
inevitably will burst and you will have 
nothing except shame. 

School yourselves to demureness and 
patience. Learn, to inure yourselves to 
drudgery in science. Learn, compare, collect 
the facts 1 


*'■' Written just before Pavlov’s death, at the age of 87 
years, on February 27, 1936. Translated from the Russian 
by Professor P. Kupalov, chief assistant in the Pavlov 
.Institute at Leningrad. 


Perfect as is tlie wing of a bird, it never 
could raise the bird up without resting on 
air. Facts are the air of a scientist. With- 
out them you never can fly. Without them 
your “theories” are vain efforts. 

But learning, experimenting, observing, 
try not to stay on the surface of the facts. 
Do not become tlie arcliivists of facts. 
Try to penetrate to the secret of their 
occurrence, persistently search for the laws 
which govern them. 

Secondly, modesty. Never think that you 
already know all. However highly you arc 
appraised, always have the courage to say 
of yourself — I am ignorant. 

Do not allow haughtiness to take yon in 
possession. Due to that yon will be" obsti- 
nate where it is necessary to agree, you will 
refuse useful advice and friendly help, yon 
will lose the standard of objectiveness. 

Thirdly, passion. Eeinember that science 
demands from a man all his life. If yon 
had two lives that would be not enough for 
you. Be passionate in your work and your 
searchings. — {Science, 1936, 83 , 369.) 
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Polymerisation and Condensation. 


E great advance made in recent times in 
the study of colloids has gathered for us 
a vast amount of information on the phenomenon 
of polymerisation. Indeed the recent knowledge 
had made the word polymerisation of such 
wide and general application that a strict defini- 
tion is not easy to give, though many definitions 
covering more or less of the known cases have 
been attempted. The number and variety of 
polymers known up to now are so large, their 
methods of formation so varied, their properties 
so widely different and tlieir practical utility 
so important that it is necessary to take stock of 
all known facts about them with a view to corre- 
late and systematise the knowledge. It is there- 
fore a very happy idea of the Colloid Committee 
of the Faraday Society to have organised a 
general discussion on this subject under the 
presidency of Prof. Rintoul. Many valuable 
contributions have been made from all over the 
world and most of the contributors have per- 
sonally taken part in the proceedings. The 
papers together with the connected discussions 
tliereon have been published as a special number 
of the Transa.dions of the Society* and are 
grouped under two parts, the first or the general 
part containing papers mainly of academic or 
scientific interest dealing with the more funda- 
mental aspects of the phenomenon and the 
second or the special part containing papers of 
commercial and technical interest dealing with 
specific polymers. 

While criticising the vagueness in the use of 
the word polymerisation, W. H. Carothers (p. 39) 
defines polymerisation as an inter-molecular 
combination that is functionally capable of 
proceeding indefinitely (i.e., leading to molecules 
of infinite size). The chief peculiarity of poly- 
mers consists in the fact that they alone in the 
organic world possess to a marked extent such 
mechanical properties as toughness, strength, 
elasticity, hardness, pliability, etc., properties 
, which are vitally essential for the building up 
of living organisms and the high degree ^ of 
structural complexity facilitates the variability 
of living organisms. It is very well known that 
weight for weight cellulose and silk are stronger 
than steel and rubber possesses a combined 
strength and elasticity not even remotely 
approached by anything in the inorganic world 
while diamond is the hardest of all known 
substances. But it must be remembered that 
polymers though often very large are not of 
infinite molecular dimensions as it would appear 
from Carother’s definition. As a matter of fact 
many polymers have well-defined and not very 
large molecular weights while, as Staudinger 
has recently shown in some of his papers, even 
substances possessing apparently micellar struc- 
ture are really macromolecules of very large 
but measurable molecular weights. Indeed, 
Staudinger classifies colloids into three kinds 
mainly based on their fimte (within limits) 
molecular dimensions as^(l) hemicolloids having 
chain lengths up to 250 A ^ degree of poly- 

* “ The Phenomena of Polymedsation and Condensa- 
tion, ” Transactions of the Faraday Society^ Jan, 1936. 
Price 21 sh. 


merisation between 20 and 100 ; (2) meso- 

colloids having chain lengths from 250 to 2500 A 
and a degree of polymerisation from 100 to 1,000 
and (3) eucolloids with chain lengths above 
2,500 A Slid degree of polymerisation above 1,000. 
Viewed however from the point of shape instead 
of size, Rideal, in his introductory address 
points out that a different classification into 
three heads can be made. They are (1) the long 
chain polymer or the linear macromolecule 
formed by the reaction between a monomer and 
the ever-increasing polymer ; (2) the ring molecule 
that could be pictured as having been formed by 
the two reactive end groups of a long chain mole- 
cule linking up to each other ; and (3) the three 
dimensional space molecule formed by cross- 
linkages between linear polymers. 

With such a large variety in the size and 
shape of polymers one wonders as to what 
might be the mechanism that leads on to such 
a diversity of form and size. A large amount of 
recent work naturally centres round a study of 
the physical mechanism of polymerisation and 
as far as possible, a mathematical analysis 
thereof. For the full course of polymerisation, 
it is recognised that four different factors are 
to be considered as in chain reactions and energy 
corresponding to each factor should be available 
in the suitable form before the factor can become 
operative. To begin with, the first factor is 
that of chain initiation. Energy of a suitable 
kind and magnitude should be supplied to the 
monomeric molecules to activate them into 
combining with each other ; in other words, 
suitable nuclei of chemical acthrity should be 
produced. It is known that isoprene and some 
other substances even when kept in the dark 
by themselves will slowly polymerise. This 
would indicate that even in the absence of any 
definite external source of energy', it might 
happen that an occasional though rare molecular 
collision between two monomeric molecules 
might be so favourable as to put them into the 
activated state when they will begin poljunerising. 
Such favourable collisions are necessarily few 
and far between and that is the cause of the 
very slow velocity of reaction. However, definite, 
physical and chemical agencies are known to be 
capable of producing the nuclei. Isoprene and 
several other unsaturated compounds will poly- 
merise rapidly on exposure to ultraviolet light. 
A peculiar feature of photo -chemical induction 
of polymerisation consists in the fact that, while 
in the majority of cases polymerisation proceeds 
under the direct influence of the photon, there 
are some cases like that of chloroprene where the 
polymerisation once induced by a flash of light 
continues on with unabated vigour long after 
the light is withdrawn. Indeed a small particle 
of such photo-chemically activated chloroprene 
polymer continues to grow almost indefinitely 
when placed in liquid chloroprene. Besides 
light, other physical agencies known to bring 
about polymerisation are a-particles, temperature 
and pressure. In an experiment on the poly- 
merisation of ethylene under high pressure, 
Dr. Fawcett (p. 119) has found that under 
ordinary or moderate pressures ethylene poly- 
merises to liquids of molecular weights of the 
order of 100 to 500 while at 170° and a pressure 
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of about 1,000 atmos. the polymerisation yields 
a solid of molecular weight of nearly 4,000. 

Since polymerisation is essentially a reaction 
between molecules of tjie same kind, any chemical 
induction of polymerisation should certainly be 
of a catalytic nature and indeed a large number 
of polymers are produced catalytically. The 
polymerisation of isoprene to a rubber-like 
substance is very greatly accelerated by sodium 
while formaldehyde and acetaldehyde are cata- 
lytically polymerised by small quantities of 
formic acid. In some cases a combination of 
physical and chemical agencies produces poly- 
merisation. Thus Melville (p. 258) finds that in 
the mercury photo -sensitised polymerisation of 
acetylene, the photo-chemically excited mercury 
atom energises the acetylene molecule by adding 
on to it and this energised acetylene molecule 
adds on other molecules to form the polymer. 

Polymerisation being thus started by some 
agency or other, the next factor to consider will 
be the mechanism of chain propagation. Energy 
of course in some form should be supplied to help 
the reaction to proceed. It is usually considered 
that a polymer builds on by the addition of an 
activated monomer to the ever-increasing poly- 
mer. Unless suitable additional assumptions are 
made this conception might lead to molecules of 
infinite dimensions. One important considera- 
tion to be taken account of in polymerisation 
phenomena is what is known as the steric factor. 
It is recognised that only particular patches or 
regions of a growing chain are active in adding 
on fresh molecules and the magnitudes of these 
active patches remain constant while the size 
of the polymer goes on ever increasing. Hence 
the chances of an activated monomer meeting 
with the favourable patch of a growing polymer 
diminish as the polymer increases in size. This 
might be supposed to set the limit on the size of 
the polymer. Dr. Finlayson (p. 70) pictures 
that a growing polymer, due to thermal or other 
causes, starts a system of natural vibrations 
which set up the polymer and the surrounding 
molecules into a proper state of orientation for 
combination. J. H. de Boer (p. 10) considers 
that van der Waal’s forces acting between neigh- 
bouring molecules can produce a suitable 
orientation for polymer growth. It should, however, 
be admitted that though a number of pictures are 
suggested, one cannot pitch upon any one picture 
as the correct one. Probably the truth lies 
distributed among them all and it will he 
necessary to know more before the correct picture 
can be pieced together. 

The third factor to consider in the history of 
polymerisation has got to do with the phenomenon 
of chain branching. Something happens to a 
growing polymer which makes it branch off 
laterally and link on to neighbouring chains, 
th\is forming a three-dimensional space polymer, 
A great advance in this fi^dd has been the pro- 
duction of intentional branching accomplished 
by Stau dinger^ by the addition of a very 
minute quantity of di vinyl benzene to 
styrene which results in the formation of cross- 
linked polystyrenes. It would appear from 
such reactions that the divinyl benzene cross- 
links the straight polystyrene chains. Carothers 


1 Ber., 1934 , 67 , 1116 . 


(May 1936 

(p. 39) introduces a conception of functionality 
in polymerisation to explain such cases. He dednes 
functionality as the number of functional groups 
present in each monomer. Bifunctional molecules 
are supposed to produce chain polymers while the 
extra functional groups in polyfunctional mole- 
cules are supposed to give the necessary actiwty 
for cross linkages. He has indeed worked out 
an equation connecting the degree of reaction, 
the functionality and the degree of polymerisa- 
tion. The general validity of the equation 
however depends upon the meaning given to 
functionality and he is himself aware of the diffi- 
culty of exactly determining the functionality of a 
molecule without first understanding its chemical 
behaviour. As a matter of fact, acetylene 
sometimes behaves like a bifunctional and 
sometimes like a tetra-functional molecule. It 
is however commonly agreed that in cross- 
linkages primary valencies are operative in 
holding together the chains while the binding 
forces between (and not in) ordinary chain 
polymers are of the van der Waal type. This 
explains why ordinary chain polymers easily 
swell up and disperse in solvents while cross- 
linked space polymers swell little or not at all. 

The last factor to consider in the growth of a 
polymer is the cause of cessation of growth or 
the chain terminating factor. The steric factor 
lias already been mentioned as a possible limiting 
agency but if it is the only factor it would mean 
that the molecular weight of the polymer should 
increase as the reaction proceeds but actually 
it is not the case. Hence other causes have gob 
to be looked for. Rideal (p. 6) suggests a num- 
ber of possible causes for chain termination. 
A growing chain may he arrested by a special 
type of collision with a monomer molecule in- 
volving a different energy of activation- and 
different number of square terms to those in- 
volved in chain growth. Also it is possible 
that as the complexity of the polymer goes on 
increasing, a reverse effect might set in and the 
final polymer iiroduced miglit represent the 
equilibrium between polymerisatio a and de- 
polymerisation. It may also happen that a 
substance which acts as a catalyst for chain 
initiation and chain progress might act as an 
inhibitor when polymerisation reaches a certain 
stage. 

This brief survey of the mechanism of poly- 
merisation will give us the impression that 
much of our present knowledge is what may be 
called speculative and possible rather than 
definite or probable. Before our knowledge can 
become more exact a large amount of experi- 
mental data on the properties and structures of 
polymers will be necessary. Already attempts 
are being made to collect data from various 
directions and the evidence thus collected from 
independant sources should be suitably corre- 
lated. Based on the previous conception of the 
structures of polymers it is possible to calculate 
the tensile stren^h of polymers. The calculated 
values, however, are several hundred times larger 
than the experimental values, a fact which 
necessitates the conception of faults or holes 
{lockerstellen) in the structure at which rupture 
takes place long before a chemical bond is mp- 
tured. Further the study of elasticity has led 
us to consider that elasticity is essentially a 
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property of very great molecular complexity 
and that mesacolloidal or better still eucolloidal 
dimensions are necessary for the production of 
high elasticity. There is however much difference 
of opinion as to whether elasticity is the pre- 
rogative of long chain polymers only or whether 
three-dimensional space molecules also can be 
elastic. Meyer (p. 148) considers, from a study 
of the elastic properties of sulphur and poly- 
phosphonitrilic chloride, that the polymerisation 
of these inorganic substances is similar to that of 
organic substances. A study of viscosity has 
been very helpful in determining the shape and 
size of polymers and indeed more than cryo- 
scopic or ebullioscopic methods, viscosimetric 
methods have been employed by Staudinger in 
his estimation of the molecular weights of 
polystyrenes. The method however is limited in 
its application and it cannot be applied in the 
case of eucolloids for which Poiseuille’s law does 
not hold. A study of flow double refraction in 
solutions has led Signer (p. 296) to deduce the 
size and shape of the polymers while the course 
and degree of polymerisation have been followed 
uj) by Farquharson (p. 219) by studying the 
magnetic susceptibility of a growing polymer. 

By far the most fruitful field of research in 
the elucidation of the size and shape of polymers 
is the evidence obtained from X-ray measure- 
ments. Katz (p. 77) has studied the X-ray 
pattern of a very large number of polymers and 


it is found that in the case of many complex 
polymers the structure is one of long parallel 
rod-like chains in which as Staudinger predicted, 
the same structural unit is repeated indefinitely. 
Some polymers like rubber, etc., give diffuse 
rings similar to the corresponding liquid monomer 
and these undergo marked changes due to tension. 
The inorganic polymers, sulphur and poly- 
phosphonitrilic chloride also exhibit definite 
X-ray patterns characteristic of their structure. 

Before concluding, a word may not be out of 
place about the practical utility of polymerisation. 
Even though scientifically it is in the infant state 
of growth, from the technical point of view, as a 
successful commercial operation, polymerisation 
is a well-developed affair. The very large 
amount of natural gaseous hydrocarbons obtained 
in oil fields is now being polymerised by special 
methods into liquid fuel and thus a new industry 
has sprung up (Dunstan, p. 227). The pro- 
duction of synthetic rubber-like substances 
(Patrick, p. 347) by the condensation between 
metallic-poly sulphides and dihalogenated hydro- 
carbons and ethers has got a large potential field 
of importance in the rubber industry, since 
these products while possessing most of the 
desirable properties of rubber are chemically 
more stable and resist organic solvents and 
oxidation better than rubber. 

P. S. Srinivasan. 


The Education of Girls in India,* 


^HE Boyal Society of Arts has rendered a 
signal service to the cause of education in 
arranging this survey of the position of girls* 
education in India by a recognised authority on 
matters of women’s education at this more than 
usually opportune time. This address gains 
added force in view of the fact that Lady Hartog 
was personally concerned with the deliberations 
of the Education Committee of the Statutory 
Commission on Indian Reforms. To the Indian 
public Lady Hartog’ s review will be of especial 
interest as this may help to shape the education 
policy of the Government with regard to girls’ 
education under the New Constitution. 

The predominant feature of the Girls’ education 
in India is that the girls are terribly behind their 
brothers in education. This is generally assumed 
to be caused either by the prevailing apathy of 
parents to send girls to schools or the unpopu- 
larity of the curricula pursued at the centres of 
education. The last census has revealed that 
under 3 per cent, of the women in British India 
were literate and in the Native States only 
Cochin showed a female literary percentage of 
22. This, according to Lady Hartog, is due to 
the dominant Christian element in the population 
of the State. 

The importance of the education of women 
can hardly be overrated. The education of the 
girl is in short the education of the mother and 
through her of her children. The Education 
Committee of the Simon Commission have 
definitely recommended that “in the interests 


* Abstract of a paper^read before the Royal Society of 
Arts (Indian Section) by Lady Hartog. 


of the Indian Education as a whole priority 
should now be given to the claims of girls’ educa- 
tion in every scheme of expansion.” One of the 
most distressing facts revealed by the Report 
was the fact that in spite of the increasing demand 
for the education of girls and the opening of more 
schools in every grade the disparity as between 
boys and girls at schools was increasing. The 
years following the publication of the Report 
have witnessed a most astonishing change in the 
attitude of the public towards girls’ education. 
The hectic rush of girls to schools of all grades 
has resulted in the unprecedented increase .both 
in the number of schools and the number of 
pupils admitted. A refreshing feature of the 
latest Quinquennial Review on Education is that 
the tide is continuing to rise and every Provincial 
Report supports this view. In several provinces 
girls are even attending boys’ schools as the 
number of girls’ schools have proved to be in- 
adequate. Go-education in the primary stage 
is now to a large extent an established practice. 
Co-education of this type would be above re- 
proach if it were real co-education. But in many 
provinces it is only a makeshift to avoid the 
expense of setting up separate girls’ schools. 
Moreover co-education as it is practised in the 
Indian schools is a one-sided affair. Girls are 
admitted to the boys’ schools as a concession 
and a convenience. They do not have any real 
place in the school life. In none of the schools 
women teachers are provided and there is no 
special modification in the curricula to suit the 
especial needs of girls. A somewhat curious 
practice in some parts has been to allow little 
boys to attend girls’ schools and the Education 
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Commission goes to suggest that it is bettei* to 
graft a system of co-education on the gilds’ 
schools, since women are better teachers for the 
young than men. It is gratifying to note tliat 
at least Bombay has seriously undertaken the 
pioneer task of providing trained infant class 
mistresses for its primary schools. 

The obvious way to deal with the problem of 
“wastage,” and with the principle of general 
compulsion would be to compel children who 
have entered a scliool to stay on througli the 
primary course and thus provide them with a 
sporting chance to become literate. This is being 
tried for both girls and boys in Madras in the 
areas coming under the Elementary Education 
Act. The statistics for areas in which compul- 
sory education is in force make melancholy 
reading, owing to the reluctance of the authorities 
to use their iiowers. The same story of the 
increase in numbers as in tlie primary schools 
is to be found in the secondary schools also. 
In the Punjab and North-West Frontier Pi*o- 
vinces Moslem girls have begun to attend schools 
in increasing numbers. A source of gratification 
is the fact that though many of the schools are 
overcrowded, the accommodation is generally 
good. Most of the high scliools are Government 
institutions and those founded by private bene- 
factions are run. with due regard to the comfort 
of the scholars. 

Until recently the curricula of the girls’ schools 
followed too closely the courses of study for boys 
except perhaps needle-work, which was included 
in the former. But of late the idea that girls 
require something different, fitting thena better 
for the task of efdcieht “house-making”, is 
gaining ground. As a consequence of this, 
domestic science has come to be regarded as an 
essential sul)ject for teacher’s training, and is 
rapidly wdnning a place in the syllabus of exam- 
ining bodies as a subject for degree courses. 
Music, handicrafts and drawing are being intro- 
duced into secondary schools and greater atten- 
tion is being paid to the physical education of the 
pupils. The Girl Guides Movement has now 
become widespread and has done not a little to 
make school life healthier and brighter, at the 
same time infusing the guide spirit of service. 
The Junior Red Cross has attracted many and 
in a few provinces inter-school sports are being 
organised. University education is becoming 
increasingly popular with many women. The 
universities have thrown open their doors to 
women and in many university bodies women 
sit in conclave with men. As in the primary 
schools so in all, but a few special centres, women 
students attend men’s colleges. 

This inflow of women into the universities 
opens up new problems. There is a crying need 
for opening separate institutions for women in 
the more conservative provinces and in the 
places where they go to men’s colleges there is 
the urgent necessity for women’s hostels, if 
women are to enjoy the full advantages of college 
life. The vital factor that governs all schemes 
for the furtherance of women’s education in 
India is the provision of sufficient funds. 

For the efficient working of the institutions a 


well- trained body of competent teacher.s is a 
pre-requisite, who alone can make the institutions 
true seminaries of learning. The agency behind 
the teachers to supervise and control and wisely 
to utilise the resource.s at their disposal must 
also be taken into consideration. Even a passinf<- 
glance at the statistics shows that Madras stands 
pre-eminent in the field of training lier mistresses 
and her policy is carefully guided by a Central 
Advisory Board for Women’s Education. But 
as a contrast to this we see Bihar where men and 
women become teachers wlio have barely reached 
the lower primary standard. In Bengal again 
much money is being wasted on futile efforts, 
inasmuch as lier many thousands of primary 
schools are left in the hands of untrained men. 
In the Punjab we have proof of what an enter- 
prising and efficient inspection can do to elevate 
the standard of teaching. In the past, lack 
of suitable women teacliers has acted as a serious 
handicap to any scheme for tlie spread of girls’ 
education. But it is hoped that with the growth 
of women’s education the situation will be eased 
to a great extent. Another problem demanding 
an urgent solution is the recalcitrance of trained 
teachers to do work in isolated rural areas. A 
beginning has been made in this direction in the 
Punjab by opening suitable training centres in 
rural districts. It is suggested that either 
hostels should be opened in central localities 
to enable women to do their work in the vicinity, 
while permanently residing in tliese hostels ; or 
a husband and wife be induced to take up resi- 
dence in a village acting as teachers for both 
boys and girls. 

The reconstitution of the Central Advisory 
Board of Education is perhai)s the most im- 
portant outcome of the recommendation of the 
Simon Commission, and the inclusion of two 
lady members in its personnel is clear proof of 
the growing appreciation on tlie i>art of the 
authorities of the needs of girls’ education in 
India. 

In the concluding part of her speech, Lady 
Hartog pays a glowing tribute to the pioneer 
work carried on by the several missions, the 
Poona Seva Sadan and to the excellent work of 
Prof. Karve in connection with his Women’s 
University. The Lady Irwin College for Educa- 
tional Research is another example of the efforts 
of the All-India Women’s Conference to reform 
the School Curricula for girls. 

Finally Lady Hartog puts up a plea and with 
just cause for the association of women in the 
administrative services and hopes that the hhw 
Constitution will give “them a i^ower which may 
succeed where reasoned argument has failed”. 

It is abundantly clear that there has been an 
awakening in India which has imbued its people 
wuth the zeal to stir themselves. Is this as 
Lady Hartog says “to lose itself as so much 
enthusiasm has been lost in the past in sterile 
sands ? Or is it to be wisely directed to irrigate 
fertile soil so that it brings forth in abundance 
new life, new health, new happiness in the land ?” 
The answer to this rests with the people of Mia 
alone. 


C. N. Raghavendra Rau. 
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The Neophot, a New Microscope for the Examination of Metals and 

other Opaque Objects. 


INCREASING demands for highest quality of 
^ raw materials and finished goods have led to 
extremely stringent and exacting examinations 
in all branches of industry. This entails the 
need for most efficient testing instruments. 

The Zeiss Works, world-renowned makers of 
optical instruments, have paid special attention 
to this need and as a result, liave devised^ an 
apparatus for microscopical and macroscopical 


objects with vertical and oblique illumination 
and for macro-photography of large objects in 
actual size or at small magnifications or reductions. 
The change from one operation to another can, 
in all cases, be quickly and conveniently effected, 
thus allowing the operator to avail himself of the 
numerous purposes of the instrument without 
waste of time. 

A part of the general arrangement of the 



Fig. 1. 

examinations of materials, which satisfies every 
requirement with regard to performance, versati- 
lity and adaptability for different purposes, taking 
into consideration the necessity fora simple and 
compact construction so as to give that degree of 
convenience of operation which is imperative in 
comprehensive research work. 

The NEOPIIOT offers the possibility of microscopy 
and photo-micrography in bright and dark fields 
as well as in polarised light. The later mode of 
illumination, in particular, opens to Metallurgists 



Fig. 2. 

and Research Workers an entirely new sphere. 
In addition, accessories are available for general 
survey photography of plane and non-plane 



Fig. 3. 


apparatus is shown in Fig. 1. The Microscope 
Stand with new combined illuminator for micro- 
scopy in bi'ight field, dark field and polarised 
light, is to be seen from Fig. 2. The Microscope 
is designed along the lines of the inverted micro- 
scope, a successful arrangement ensuring rapid 
and effortless examinations of sections of opaque 
objects besides affording independence from the 
shape and size of the specimen. 

The Arc Lamp H provided in the NFOPHOT 
offers all the advantages of a powerful source of 
light for photography and observation in dark 
field and polarised light wliile the large camera 
permits the adaptation of the bellows-extension 
to any magnification and size of object likely to 
occur in practice. 
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From among the many innovations embodied in 
the NEOPHOT, mention must be made of the 
remote control of the coarse and fine motions by 
means of two shafts, one on either side of the optical 
bench. These always remain in a fixed position and 
permit of convenient manipulation of the focussing 
motions from any standpoint beside the camera. 
A great deal of favourable comment is accorded 
by users to the anti-vibration mounting and to 
the swivelling filament lamp for visual examina- 
tion in bright field which is attached to a screen 
designed to exclude stray light and saves the 
need for using the Arc Lamp for visual obser- 
vation. The anti-vibration mounting functions 
dependably even in locations subject to severe 
vibrations. 

The equipment for general survey photography 


with vertical illumination, by means of a plane 
glass and illuminating lens, can be easily exchang- 
ed for a sliding mirror and swivelling ground-glass 
which provide oblique illumination for the macro- 
photography of irregularly shaped objects. 

Figure 4 shows the eqxiipmont for macro- 
photography of large objects. The object stage 
and illuminating mirror are simply swung into 
or out-of position as needed. The microscope 
stand need not be removed ; screwing up tlie 
object stage in order to permit the rays to pass 
from the lamp to the mirror, is all that is required. 

As has been experienced so far the NEOPHOT 
not only satisfies all demands relative to serial 
metallurgical and other industrial examinations 
but also represents the ideal and perfect apparatus 
for research. 


Band Spectra and Valency — II. 


By E, Samuel, Ph 
Nizam Professor of Pity sics ^ 

Two Possible Theokies of Valency. 

Both the theoretical bonding effects being 
always present a selection between the twm 
postulates amounts to a choice as to which of 
these two effects is the more predominating. 
This involves considerations regarding the dis- 
sociation process and the dissociation energy, and 
therefore the method of molecular orbitals per se 
is not able to decide this question. It can be 
shown, however, that to reduce the phenomenon 
of chemical linkage to that of non-premotion is 
not justified already in the interpretation of the 
excited terms of Ha"*" all of which are unstable 
(with the exception of the promoted 3da ( 2 p) 
which has a minimum at large internuclear 
distance) no matter, whether the electron is on 
a promoted orbital or on an unpremoted one. 
This appears significant, because the single 
bond interpretation of the method of molecular 
orbitals is a generalisation of the conditions 
in the molecule H 2 '^- 

The differences of the two conceptions are 
rather far reaching. They concern particularly 


..D. (Goettingen), 

Muslim TJniversily^ Aligarh, 

the counting of valencies and the conceptions of 
chemical union itself. The first one w’e may 
discuss by taking up the case of the molecule CO. 
The electronic configuration of its ground-level 
contains six p-electrons, on w^hich tlie linkage 
rests in any case and which form in the molecule 
the groups 77 ^ (2p) and a“ (2p). Both orbitals 
are non-premoted and according to the single 
electron bond interpretation in which the 
number of valencies equals the number of non- 
premoted pairs minus that of the premoted one.s, 
those six electrons represent a triple link. Accord- 
ing to the pair bond interpretation only those 
pairs contribute to the linkage, which are com- 
posed of electrons of either atom. The 0 atom 
possesses only two p-electrons and therefore only 
two out of the three pairs contribute to the linkage, 
the two remaining electrons of oxygen do 
not take part in it. The same configuration 
77 ^ ( 2 p) ( 2 p) occurs again in Ng but here 

also the pair bond interpretation recognises a 
triple bond, because each of the partners contri- 
butes three electrons. This distinction is hy 
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no means superfluous, because only when, in 
cases like CO the second way of counting the 
valencies (Hund’s counting) is valid, the maximal 
valency of any atom equals the number of its 
outside electrons and a simple and uniform 
cliemical theory of valency is possible, otherwise 
this simple relation is lost and we are forced to 
introduce a large number of hypotheses in order 
to interpret the experimental results of chemistry. 

The second consideration concerns in the main, 
polyatomic molecules. In the interpretation of 
the orbital method as a pair bond theory the 
interaction of the electrons produces electron 
pairs, whicli link two atoms, and are localised 
between them. Because this interaction is miss- 
ing in the single electron bond interpretation, 
in p)olyatomic molecules the electrons are not 
localised, and do not belong to any two particular 
nuclei but are related to all nuclei of the molecule. 
But this view leads automatically to wrong state- 
ments on the dissociation x^rocesses of the l3iggest 
class of molecules. If the electrons are treated as 
independent, we obtain e.g., in 112 dissociation 
products 50% neutral atoms H'-f- .li and 50% 
ions H+ -|- H“. In CH^ we obtain even 27% 
neutral atoms only and 73% of the molecules 
must be assumed to dissociate into various ions. 
If the electrons would be independent in H 2 , 
then indeed the probability of either electron, 
to go with one or the other of the nuclei would 
always be 50%, no matter whether the other 
electron is already in the vicinity of this nucleus 
or not. Hence the ** overionisation” of the non- 
localised wavefunctions is a direct expression of 
the neglection of the interaction inside the elec- 
tron pairs. The choice of an electron of H 2 
go with a joarticular nucleus will, however, depend 
on the choice of the other electron too, wdien 
their interaction is introduced and only then the 
theory gives a correct statement on the process 
of dissociation or formation. Nevertheless, some 


localised between two atoms each. Indeed, 
some kind of interaction must exist between all 
the electrons of a molecule, or, in other words, 
any electron will belong to any nucleus with some 
probability, but the orbital method without 
considering the actual process of formation, is 
not able to find out the strength of the diflerent 
interactions. The result of that localisation 
which obtains the correct dissociation products, 
may be described by a strong interaction inside 
each electron pair and weak interaction from 
pair to pair. This is the ty^pe of strong localisa- 
tion, which appears to exist in all molecules 
of the first order.'^ But the type of molecules 
with non-localised electrons exists too. The 
benzene ring doubtless possesses non-localised 
electrons and because they do not belong to 
particular nuclei, all the structural formula3 
proposed by chemistry, are true at the same time. 
This explains the particular behaviour of cyclic 
compounds, but because this behaviour is different 
from that of normal molecules of first order, it 
indicates also, that the bonds of the latter ones 
are produced differently, f.c., by electron pairs. 
A. second ty^pe of non-localised bonds probably 
exists among Werner’s molecules of second order, 
Le., among genuine complex salts^. 

Thus we see that both theories of valency^ are 
justified in their own domain. It appears, as if 
in the discussions of recent years, the distinction 
between the two possible wavemechanical treat- 
ments and the two possible theories of valency 
has been lost sight of at a too early^ stage, thus 
causing some misunderstanding. The two mathe- 
matical treatments are certainly both correct, the 
H.L.S.P. method more adapted for large and the 
orbital method more for small internuclear 
distances. The two theories of valency describe 
each correctly^ certain different types of mole- 
cules. But because both the wavemechanical 
treatments ydeld a theory of valency only’ by the 



W avemechanical 
Method 

Valency Theory 

xiuthor of this 
combination 

Remarks 

1 

H. L. S. P. 

Electron Pair Bond 

Heitler and London, 
Slater, Pauling. 


2 

H. L. S. P. 

Single Electron Bond 

Pauling and Collabort. 
(Bing Structures) 

Non-Localisation by- 
Hy’bridisation of 

different Structures. 

3 

Orbital 

Single Electron Bond 

Mulliken (General 

Theory of Valency). 
Hund (Molecules 

with identical nuclei). 

Unpremoted Electrons 
obtain Attractive 

U : r curve. Over- 
ionisation. 

4 

Orbital 

Electron Pair Bond 

Hund (Molecules made 
up of different Atoms, 
Crystals) Present 

paper. (General 

Theory of Valency 
for Non- Aromatic 
Molecules of first 

1 order.) 

Electron Pairs obtain 
attractive U : r 

curve. 


authors have preferred the description of the 
molecule by non-localised wavefunctions, because 
it appeared, as if the localised functions, as given 
at first by Hund, represent a poorer mathematical 
approximation. It could, however, be shown 
recently, that a different procedure by reducing 
the ionic terms is always possible, which gives 
the correct products of dissociation and wave- 
functions which are strongly, but not completely. 


lIlurUULU.vulUXJL UJ. ch jJUo uu-iciiUOj Vyc^juL 

with either of the two valency theories. As a 
matter of fact, all the four possible combinations 

H. Lessheim and R. Samuel, (1), page 636 ff. 

S The non-localisation of the bonds is probably also 
more or less realised in certain polyatomic hydrides, which 
approach the view-point of the united atom on account of 
their small internuclear distances. 
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can be found in literature and it may not be out 
of the way, to give an example for each of them 
in the above table. 

Some Arguments for the Pair Bond Theory. 

Because the wavemechanical method becomes 
a theory of valency only by the introduction of 
a postulate in whichever way it may be intro- 
duced {e,g., by the fixing of the energy relation 
of the left- and right-hand side of the correlation 
table or the reduction of the ionic terms, etc.), 
the decision can be obtained not from the mathe- 
matical treatment itself, but only by comparing 
the consequences with the experimental facts. 
To our mind the results obtained during the last 
two or three years clearly indicate, that the 
description of molecules of the first order (as 
distinct from' organic ring structures or genuine 
complex salts) by a uniform pair bond theory 
of valency is a closer approach to reality, even 
if it involves the sacrifice of the Octet Theory or 
of co-ordinate linkages in this most important 
class of molecules. Some of the reasons, which 
lead us to this point of view, may be summarised 
as follows : — 

(1) The value of the dissociation energy of 
LiH, the non-existence of LiH+, Li2'^ and BeH^+ 
etc. together with the existence of LiH, Lio, 
BeH+ and BeH indicate, that the bonding effect 
of the single electron on account of the degeneracy 
of the atomic fields is very weak. It becomes 
appreciable only in H2**', where the fields are 
rigorously degenerated and the internuclear 
distance is small. 

(2) The excited terms of II2'*’? in which the 
electron is non-premoted, i.e., bonding, are 
all repulsive. 

(3) The interaction of the electrons is the 
decisive bonding effect in the H.L.S.P. method. 
It cannot be neglected in the orbital method 
because it is just that part of the interaction, 
which cannot be replaced by a simple screening 
effect, that the symmetry relations of the total 
wavef unction depend upon. 

(1) If the interaction inside the electron pairs 
is neglected, the w’^avefunctions are “ over- 
ionised ” and the orbital method gives quite 
incorrect results as to the products of dissociation. 
The ionic terms are a direct representation of the 
independence of the electrons. 

(5) Two unpremoted electrons, which form 
already a closed group in the separated atom, 
act anti-bonding, and not bonding. This is 
shown by the band spectra of molecules of the 
type BeO, BeF, and AlO where the 25- group 
acts repulsively.^’® 

(6) On the other hand, the excitation of a 
single unpaired electron, like in SiP, NO or BeF, 
produces an increase of the energy of formation. 
Considerations 5 and 6 appear to be definitely 
confirmed hy the band spectra of a large number 
of molecules and particularly by that of CdF. 
Here the first term difference of Cd is mucli 
higher than that for a metal of the main group 
of the periodic table and it is therefore impossible 
to correlate the ground state of the molecule to 
the ground state of the Cd atom.^ 

(7) In the single electron bond interpretation 
the energy of dissociation should go parallel 
with the polarity of the molecules, because the 
degeneracy of the atomic fields produces not only 
the polarity but at the same time the bonding 
effect. But throughout the periodic table the 
energy of dissociation goes with the field strength, 
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regardless of the polarity. In the series CO to 
PbO it decreases withincreasing polarity, from CO 
to CS and CSe it decreases with decreasing polarity. 

(8) ^ The amazingly high energy of adiabatic 
dissociation of CO2, as revealed hy the analysis of 
the infra red spectrum, indicates, tliat it is formed 
by a C atom with 4 equivalent p-electrons.*] 

(9) The bond energies of the chlorides and 
oxychlorides of sulphur as measured by the 
absorption spectrum of the vapours, indicate, 
that the S-Cl bond in SCU, S0CI2 and SOCb! 
the S = 0 bond in SO, S()o, SOCl2, the 8= Is 
bond in 83 and S2CI2 possess practicallv the same 
strength. This contradicts those formuhe, in 
which the bond is sometimes supposed to be 
covalent, sometimes to be co-ordinate ami 
indicates localised pair bonds. According to the 
absorption spectra and plioto-dissociation, the 
bond energies remain constant and additive so 
long as inorganic molecules possess p-p bonds 
only, as in SOClg or PCI3, but change eiitirelv, 
when the central atom possesses its maxima] 
number of valencies, as in SOoCU or PCh. 
indicating the splitting of the gi-bup,° 

(10) The vibrational analysis of tlie band 
spectra of SeO and SeO^ shows, that tire energy 
of excitation, the symmetric valence vibration 
of both the unexcited and the excited term of 
SeO 2 have practically the same value as the 
excitation energy and the vibrational frequencies 
of the corresponding terms of SeO. The same 
obtains from the analysis of the band spectrum 
of SO 2, whose corresponding constants closely 
resemlole those of SO. This indicates strong 
localisation of the bonds and is corroborated by 
infra-red and B.aman spectra, because 

(11) The internuclear distances and vibra- 
tional frequencies of the constituent radicals 
remain very often unchanged in different poly- 
atomic molecules.^® 

(12) Neither X-ray spectra nor physico-chemi- 
cal measurements, like parachor, optical activity, 
etc. are qualified to establish different , types of 
non-electro valent linkages (semipolar double bond, 
singlet linkage) in non-aromatic molecules of the 
first order. Throughout the Periodic 4'able the 
maximal valency of all atoms is identical with the 
number of their outside electrons, and the next 
lower one in the main groups with that of their 
outside p-electrons alone. From these and otlier 
considerations it appears, as if the experimental 
facts of chemistry are best represented by a uni- 
form pair bond theory of linkage as far as non- 
aromatic molecules of first order are concerned.^ ^ 


1[ H. I.essheim and R. Samuel, [Proc. Pfiys. Soc., 
(Lond.), 1934, 46 , 523] when suggesting this explanation, 
had to use estimated values for the anomalous term of C 
and it is not impossible that these values are slightly too 
high. But even an error of 3 volts would represent only 
10% of the 33 volts energy of adiabatic dissociation of 
COo, which follows from its infra-red spectrum and any 
other plausible explanation of this liigh value does not 
appear to be possible. 

® R. K. Asundi and R. Samuel, Proc. Phys. Scc.y (bond.), 
1936, 48 , 28. Mohd. Jan Khan and R. Samuel, ihid. (in 
press) and forthcoming papers of this laboratory. 

R. K. Asundi and R. Samuel, Proc. lud. Ac. Sci., 
(Bangalore), 1935, 2, 30; R. K. Asundi, Mohci. Jan Khan 
and R. Samuel, Nature , Oct. 19, 1935, 136. 

R. F, Hunter and R. Samuel, /.C’-i*., 1934,1180; 
Rec. Tr. Chim., Pays-Bas, 1935, 54 , 114; Chcm* and Ind.y 
1935, 54 , 31,467, 635. 
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Science Notes. 


..4 New Variety of Wheat. — Mr. B. S. Kadam, 
Karjat, writes : 

“ Wheat is one of the most impor- 
tant staple crops in the Bombay Presidency, 
occupying an area of over 20 lacs acres per annum, 
including the Indian States. By far the largest 
acreage is concentrated in the Deccan, comprising 
the districts of East and West Khandesh, Nasik, 
Ahmednagar, Poona, Sholapur and Satara. 
Over 75 per cent, of the area is under winter 
(rabi) wheat and is solely occupied by the species, 
Triticum durum, Desf. Locally the wheat is 
known as Bansi or Pivala. The Bansi wheat 
generally contains mixtures of red grains in 
various proportions, matures unevenly and yields 
a product poor in colour and lustre. Its yield is 
low. 

The Department of Agriculture in the Bombay 
Presidency evolved improved strains of winter 
wheat which are now spreading in the major 
zones. Recently a new strain, Bansipalli 808, has 
been released for the Nasik district, which claims 
nearly 11 per cent, of the total area. The present 
note briefly describes the new wheat. 

Bansipalli 808 was obtained from a cross 
between the improved Bansi strain, 168, and a 
synthetic type known as “ Kala-Khapli ” 568. 
Unlike the either parent it has white glumes 
and awns and matures in from 95 to 100 days — 
about a fortnight earlier than the local wheat. 



Bansipalli 808. 


It, therefore, does better in lighter soils than 
the local. The grain of the new wheat is larger 
in size, more lustrous and attractive in colour 
than the local. Being biologically pure it produces 
an even type of grain free from spotting. 

The field trials of the new wheat in the district 
of Nasik have shown its superiority in both yield 
and quality. The average yield of Bansipalli 
808 is 644 tbs. as against 532 lbs. per acre of the 
local. The better quality of grain fetches a 
premium of Rs. 2 to 3 per maund of 192 lbs. It 
is estimated that Bansipalli 808 brings to the 
farmer from Rs. 5 to 7 more per acre. 

Bansipalli 808 should be sown slightly more 
thickly, i.e., about 45 to 50 lbs. per acre, as its 
grain is large. If sown in the middle of October 
it escapes rusts and frost, while late sowings 
are harmful as the dough stage of the crop 
coincides with low temperatures incident in the 
middle of January. 


The new wheat has spread to tlie extent of 
2,000 acres in the Nasik district. The demand 
for it is continuously increasing. With a view 
to accelerate its distribution the Agricultural 
Department produces pure stock of seed at its 
experimental farm in the Nasik district. The 
seed is supplied to the propaganda staff who 
further multiply the new strain on the private 
multiplication farms for subsequent distribu- 
tion to the farmers. 

❖ 5i« sis 

Pyrophosphatase of Soya Bean (Glycine 
Hispida). — Mr. K. Venkata Giri, Indian Institute 
of Science, writes: — 

Since the discovery of the presence 
of p.yro-phosphatase in plants, yeast and muscles 
(Lohmann, Biochem, Z., 1928, 202, 466) attention 
has been devoted to the study of the enz 3 Tne 
pyro-phosphatase which is present in several plant 
and animal tissues. The question whether the pyro- 
phosphatase is distinct from the phosphatase 
which hydrolyses glycerophosphatase, hexose di- 
phosphatase and other phosphoric esters 
has received considerable attention (Kay, Bio- 
chem. J., 1928, 22, 1446 ; Jacobson, unpublished 
work, cf. Biochem. Z., 1931, 242, 393 ; Takahashi, 
J. Biocheyn. Japan, 1932, 16, 447; Uzawa, ./. Bio- 
chem. Japan, 1932, 5, N aturioissenschaft- 

en, 1935, 51, 866). 

The present note relates to the pi^esence of a 
pyro-phosphatase which is quite distuict from the 
glycerophosphatase present in the aqueous ex- 
tracts of germinated Soya bean, Olycbie Hispida 
(Black variety). In Table I are given the results 
obtained by determining the activities of both 
the phosphatases before and after keeping the 
dialysed extracts of the germinated seed powder 
at 45° for about 3 hours at different pH’s. The 
activities were determined at pu 5 . 2 for both 
Na jS-Glycerophosphate and Na-Pyrophosphate 
hydrolyses. 

Table I. 


Ph 

x\ctivity in mg. P after 
30 min. hydrolvsis at 
35° ^ 1 

Activity of 
the pyro- 

„ . phosphatase 

Ratio : j- 

Activity of 

the glycero- 
phosphatase 


NajS-Glycero 

X3hosphate 

Na-Pyro- 

phosphate 

8.5 

0.030 

0.222 

7.4 

5.0 

0.250 

0.666 i 

2.7 

3.5 

0.074 

0.348 

4 . 7 

Control 




without 

heating 

0.400 ; 

0.666 

1.6 


The results show that the two phosphatases differ 
in their stability at different Ph values, the pyro- 
phosphatase being more stable than the glycero- 
phosphatase. Thus the two phosphatases may 
be considered to be distinct. 

Further work on the complete separation of the 
two phosphatases, and their role and behaviour 
during the germination of the seed is in progress. 
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Discoveries at Sakkara. — It is announced that 
the excavations of the Egyptian Department of 
Antiquities under the direction of Mr. Walter 
Emery and Zaki Saad have resulted in very 
important discoveries at Sakkara [Nature^ 1936, 
137 , 652). The excavations were begun as early 
as 1931. Present excavations in a series of 42 
store chambers in the superstructure of a tomb 
which previously had escaped notice, has brought 
to light the complete grave furniture of Hamaka, 
the Vizier of Pharaoh Den of the first dynasty 
(c. 3000 B.C.). Numerous jars for storing wine 
with seals giving the names of Hamaka and his 
king, implements such as wooden sickles and 
large flint knives, a quiver containing reed arrows 
with tips of bone or flint and a spear with a head 
of ivory bearing the name of Pharaoh Zer, are 
some of the objects found. Other important 
findings are a large number of disks of stone, 
bronze or ivory, whose purpose has not been 
understood. Some of the disks are inlaid with 
different varieties of stone ; the one showing- 
hounds chasing a gazelle is in a style which is 
said to remind the observer of the products of 
Minoan art of some fifteen hundred years later. 
Only part of the chambers has so far been cleared. 

if. if 

The Ganges Canal Hydro-Electric Grid Scheme , — 
The upper Granges Canal which commands 41 
million acres between Hard war and xlligarh, 
passes over 13 falls of which eight are economically 
suitable for electrification. To harness these 
for energ-y purposes and complete a grid spread- 
ing all over a purely agricultural province, with 
hardly any concentrated loads, is the aim of the 
scheme, which promises to be successfully realised 
in the very near future. The 1934 Enquiry 
Committee and the 1935 Enquiry Committee 
unanimously agreed that the scheme is funda- 
mentally sound both from the economic and 
technical points of view. The system is of 
potential value to the United Provinces, as a 
means of expanding agriculture and assisting 
industry. It has been frequently pointed out 
that irrigation in Gangetic Valley can no longer 
be economically developed without some cheap 
and flexible form of power for pumping water 
from the deep -set rivers and underground 
reservoirs. During the years 1931-33, the Irriga- 
tion Department of the United Pro\dnces started 
several tube-wells and showed that extensive 
irrigation was possible by means of State-owned 
tube-wells. In 1934, it was decided to extend 
• the vast irrigation project by providing for the 
construction of some 1,500 wells to command 
nearly 2 million acres in the western districts of 
the Province witliin two years. As a result of 
this development, it was found necessary to 
accelerate the construction programmes of the 
grid scheme with a view to complete it within the 
financial year 1937-38. The scheme comprising 
eight generating stations and 1,970 sub-stations 
spread over a vast area, possesses several distinc- 
tive features. It will provide the way for an 
electrical advance on a larger scale into tracts 
hitherto beyond the reach of the Ganges Canal 
falls as a source of power. It will provide for the 
irrigation of some 2 million acres of land, at 
present unprotected by irrigation. The combina- 
tion of steam generation with a hydro-electric 
system will enable the benefit of cheap electricity 
to be extended eastwards to millions of agricul- 


turists existing at present on arid tracts with 
little hope of economic relief. 

:fs 

Improvement of Cotton in I ndia. Since the 
formation of the Indian Central Cotton Com- 
mittee, the Cotton Industry in India has received 
an impetus by the increase in the production of 
suitable varieties combining long staple with a 
high yield and hardness. In order to ensure the 
permanency of this improvement, it is essential 
to assure a sufficient supply of the pure seed. 
With this object in view, the Indian Central 
Committee has organised a system of seed distri- 
bution in co-operation with Provincial Depart- 
ments of Agriculture, Co-operative Societies, etc., 
through a network of seed distribution and 
extension schemes which are operating in diflerent 
parts of India. 


Scheme 

Total quantity 
of seed dis- 
tributed in tbs. 
(1931-35) 

Sind (1930) 

78,533 

Surat (1929) 

2,312,818 

Hubli (1930) 

1,462,861 

Khandesh (1931) 

1,905,000 

Athani (1931) 

421,232’^ 

Deccan Canals (Banilla) 

18,650 

Verum Scheme (U. P.) (1930) . .! 

2,429,61(] 

Raichur-Gulbarga (1930) 

487,782 

Baroda 

231,285 

Madras (Tiruppur) 

1,106,700 


* GwiHg to loss of crops by floods, the returns are much 
srraller than anticipated. 

There has been in India in recent years a steady 
extension of better varieties of Cotton and higlier 
return to the cultivators. 

^ ^ :it 

Lord Linlithgow and Agricultural Improvement. 
— A few days after assuming the office of Viceroy 
and Governor- General of India, H. B. Lord 
Linlithgow, whose keen interest in effecting agri- 
cultural improvement is too well known, pur- 
chased two pedigree stud bulls of Hariana breed, 
one from Karnal and the other from Hissar, which 
will be made available to the cultivators for breed- 
ing purposes. A motor van will be provided to 
enable their being conveyed to distant villages 
whenever required. His Excellency is providing 
a third bull for being presented to tire Delhi 
Pinjrapole for breeding purposes. 

In the course of his speech on the occasion of 
the inspection of the two bulls, the Viceroy laid 
stress on the fact that the cow and the working 
bullock hear the entire structure of Indian agri- 
culture. For tilling the soil and carrying the 
harvest to the market, for the feeding of the 
expectant mother and for providing nutriment to 
growing children, the bullock and the cow are 
essential. For bringing about an effective im- 
provement in agriculture, attention must first be 
directed towards the improvement of the cattle. 
His Excellency appealed to the philanthropists to 
follow his example and come forward with similar 
offers, in order to bring about a rapid improve- 
ment of the cattle throughout the length and 
breadth of the Country. 
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Soya Beans. — Mr. C. Jinaraja Dasa, who has 
been recently touring in Cochin-China and Java, 
in a communication addressed to us, mentions 
that soya bean which is extensively used in the 
dietary, is considered by the people of the 
countries to be essential for maintaining their 
health. Mr. Jinaraja Dasa writes, “In Java 
the soya bean sauce, prepared by salting, is 
considered a prophylactic against malaria. I 
am credibly informed that every morning all 
soldiers are obliged to take a tea-spoonful of 
the sauce.” 

Soya bean, undoubtedly, enjoys a reputation 
for its nutritive value ; the claim that it is a 
prophylactic against malaria requires, however, 
careful scrutiny. Sometime ago, the Indian 
Forrester (1935, 61, 541, 733, .795) published 

in its columns correspondence on heer and. 
malaria, and it was claimed that beer was a 
prophylactic against malaria. This was contra- 
dicted by some {cf. Indian Forrester, 1935, 61, 
665) and supported by others ! 

t- * 

Central Jute Committee. — According to a recent 
Associated Press message, the Government of 
India have on hand a proposal to constitute a 
Central Jute Committee, more or less on the 
model of the Central Cotton Committee. The 
Committee will be composed of the Vice-Chairman 
of the Imperial Council of Agricultural Research, 
the Agricultural Advisor to the Imperial Council, 
one representative each of the agricultural depart- 
ments of the Bengal and Bihar Governments, a 
representative of the co-operative movement in 
Bengal, two representatives of the Indian Jute 
Mills Association, one representative elected by 
the Bengal National Chamber of Commerce, one 
representative of the Jute trade nominated by 
the Bihar Government and one by the Assam 
Government. The Committee will also consist 
of eight persons to represent agricultural interests. 
The appointment of such a committee to conduct 
research in Jute and watch over the interests of 
all branches of trade was urged by the Royal 
Commission on Agriculture under the chairman- 
ship of Lord Linlithgow. The Committee, when 
appointed, will be under the control of tlie 
Government of India. 

^ ^ 

Bauxite Prospects in India. — Though bauxite 
has been known to exist in India in large quantities 
it has never been exploited adequately for indus- 
trial purposes and its only use was found by 
oil companies for the purification of kerosene and 
by chemical companies for the preparation of 
aluminous sulphates on a small scale. Experi- 
ments have been in progress for the manufacture 
of bauxite refractories for furnaces in Bengal 
and for preparing abrasive products such as grind- 
ing wheels. Research in the preparation of calcium 
aluminate cement has also been successful on a 
laboratory scale. 

As the demand in India for these products is 
rising, the Indian bauxite will find greater use in 
the preparaton of refractories, ab^rasives and 
cements. At one time it was hoped that calcined 
bauxite could be exported, but, owing to the high 
cost of transport, that has not seemed possible. 
The chief use of bauxite lies in the manufacture 
of aluminium, but owing to the absence of cryolite 
nothing on an appreciable scale could be attempted. 
But cryolite has now been discovered in India 


and is available in sufficient quantities, and as a 
result, an Indian aluminium industry is likely 
to grow in future. Already a beginning has 
been made by the Kolhapur State where large 
bauxite deposits exist. — {Chemical Aqe, 1936, 
34 , 332.) 

:lt 

Joint Easier Session, 1936. — Under the aus- 
pices of the Association of Economic Bio- 
logists, Coimbatore, the Indian Academy of 
Sciences, the Indian Chemical Society (Madras 
Branch), the Institute of Chemistry of Great 
Britain and Ireland (Indian Section), the Society 
of Biological Chemists, India, and the South 
Indian Science Association, Bangalore, the Joint 
Easter Session, 1936 was held in the Central 
College, Bangalore, from 10th to 14th April 1936, 
both days inclusive. Dewan Bahadur N. N. Ayyan- 
gar, B.A., L.C.E., M.i.E., I.S.E., Chief Engineer, Mysore 
State, was the President of the Session. 

The session commenced with a welcome address 
by Rajasabhabhushana Sir C. V. Raman, Kt., 
F.R.S., N.L. 

For the purpose of reading original papers the 
Session was divided into four sections, each section 
with a separate President, as detailed below : 

No. of papers 

Section President communi- 

cated 

1. Mathematics Dr H. Parameswaran, 6 
and Physics m.a., ph.D., d.sc. 

2. Medicine . . Dr. B. K. Narayana 3 

Rao, B.A., M.B.C.M. 

3. Chemistry . . Dr. B. N. Iyengar. 25 

4. Biology . . Dr. M. A. Sampath- 6 

kumaran. 

Dr. G. J. Fowler, D.sc., p.t.c., spoke on the 
“ Recent Advances in Sanitary Science,” while 
Dr. R. Nagendran, m.b.b.s., f.r.c.s., and Dr. B. 
Venkatasubba Rao, m.b.b.s., m.r.c.p., spoke on 
the Recent Advances “in Surgery” and “in 
Medicine” respectively. Rao Bahadur B. Venka- 
tesachar, m.a., F.inst.p., spoke on the “Recent 
Advances in IPhysics.” 

Mr. N. S. Nagendra Nath, M.sc., gave a lectui'e 
on “Neutrino Theory of Light”. 

Under the presidentship of Dr. S. Subba Rao, 
B.A., M.B.C.M., etc., an interesting discussion on 
“Chemical and Biological Assay of Some Indian 
Foodstuffs” was held. Miss K. Bhagvat, Mr. M. 
Sreenivasaya, Mr. Y. V. S. Iyer and Dr. C. N. 
Acharya were the principal speakers. 

There were two public lectures, one by Dr. H. 
Parameswaran, m.a., Ph.D., D.sc., F.inst.P., on 
“Modern Telescopes” and another by Dr. B. K. 
Narayana Rao, b.a., m.b.c.m., m.r.c.s., d.p.h., 
D.O., on “Some Asjpects of Defective Vision”. 

Members of the vSession visited the Imperial 
Institute of Animal Husbandry and Dairying, 
Maclsaac’s Gardens and the Thippagondanahalli 
Water Works. 

sis Hs 

Indian Chemical Society. — At a meeting of the 
Society held on the 23rd April, the following 
gentlemen were duly admitted having paid their 
first subscription : 

Mr. Dhirendra Mohon Mukherjee, M.sc. ; Mr. 
Santiranjan Palit, M.sc. ; Mr. Jagannath Gupta, 
M.sc.; and Prof. S. D. Arora, m.sc., l.t. 

The following gentlemen were elected by ballot. 
Dr. S. Ghosh and Dr. P, K. Bose acting as scruta- 
tors ; 
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Dr. Davji Thoria. Dr. ing. ; Mr. M. V. Parmar, 
M.sc. ; Mr. A. Jogarao, M.sc. ; Mr. K. Kameswara 
Sarma, M.sc. ; Mr. Kalipatnapij Kondaiah, m.sc. ; 
Mr. S. Raju, M.sc. : Mr. G. R. Phansalkar, m.sc. ; 
Mr. Sarju Prasad, m.a., m.sc. ; and Dr. T. C. 
Choudhury, M.A., Ph.D. 

Dr. H. k. Sen delivered a lecture on ‘‘Place of 
Technical Research in National Economics”. 

=1: j!: 

Travel in the Stratosphere.— With rapid advances 
in aviation, the question of travel in the strato- 
sphere is gathering increased interest ; it has 
several advantages ; air resistance is very low and 
visibility is unhindered by cloud, rain or fog; 
there is no likelihood of air sickness as the air 
is still and not bumpy. 

Prof. Hill {Jour. Roy. Soc. of Arts, 193.5. 84, 
162) discusses the problem in its two-fold 
aspect of man and engine under the low pressure 
and temperature conditions in the stratosphere. 
For travel in reasonable comfort some 12 km. 
above the earth, there is no escape from fire- 
proof, sealed oxygen filled chamber ; and the 
pressure inside has to be maintained at ground 
atmospheric value on account of the very narrow 
limitations of the human body in this respect. 

In regard to the engine itself, Prof. Hill points 
out the need for multi-stage superchargers involv-. 
ing additional weight and power. Other problems 
of the engine are its cooling and lubrication and 
the choice of suitable fuel. 

Considering the time taken for climb and 
descent, travel in the stratoshnere can only be 
considered for distances over 1,000 miles ; taking 
the case of the shortest trans- Atlantic crossing 
(about 1,850 miles), examination of a number of 
alternatives shows that the advantages' appear to 
lie in flying at a height of some 40,000 feet cruis- 
ing at *27o miles per hour and carr>dng four 
passengers vith 800 h.p. More passengers can 
be carried wdth increased power. 

It is pointed out that speeds equal to or greater 
than that of sound in air may prove to be difficult 
on account of energy loss in the sliock wave set up 
bv the aeroplane. 

R.E. 

'Jii H: -Ai 

Atmospheric Pollviion [Tioenty 'First Report ). — 
His Majesty’s Stationery Office, Price os. net.— 
Annual Reports are issued on observations made 
by the bodies co-operating with the Department 
of Scientific and. Industrial Research in the study 
of the extent, character and variation of atmos- 
pheric pollution. Those who have not obtained a 
copy of the 20th Report may welcome a reminder 
that it was published last year at the price of 5a-, 
post free 5a. 3rZ. The late.st report is the 21st which 
has recently appeared. Special interest attaches 
to the account it gives, in a “popular” form, of 
a systematic examination of the data obtained 
with deposit gauges over a period of 20 years. 
This analysis vdll enable plans to be laid for the 
further investigation of the problem of smoke 
pollution. 

* * ^ 

Prof. Meghnad Saha, F.R.S., of the Allahabad 
University, was a guest of honour at a party 
given by the German Academy in Munich, during 
last month. Prof. Saha enjoys an interna- 
tional reputation for his investigations in Astro- 
physics. Prof. Sommerfeld, Head of the Depart- 


ment of Theoretical Physics, in the University of 
Munich, in welcoming Prof. Saha, said that the 
Professor was a pillar of scientiflc achievement 
both in India and in the world oF scholars. 

Prof. Saha will represent the University of 
Calcutta at the International Congress of Mathe- 
matics which will be held at Oslo from 13tli to 
18th July 1936. 

A: si: j|: 

Dr. Rudolph Matas, Professor Emeritus of 
Surgery, Medical School of. Tulane University, 
has been elected President of the International 
Congress of Surgeons which will be held at 
Vienna during the summer of 1936. 

:!: :|: :i: 

Dr. H. K. Sen, Professor of Industrial Chemistry 
at the Calcutta University, has been appointed 
Director of the Indian Lac Research Institute, 
Ranchi, in succession to Mrs. Dorothy Norris. 

a; Ai si: 

It is understood that a Committee of Experts 
will be appointed by the Government of India 
to review the working of the Imperial Council of 
Agricultural Research since its inception. 

si: sic ;!: 

It has been decided by the Government of 
India that in future the Industrial Intelligence 
and Research Bureau and the Advisoiy Council 
for Industrial Intelligence and Research 'will be 
known as the “Industrial Research Bureau” and 
the “Industrial Research Council” resx^ectively. 

'A' * :i! 

Solar Eclipse of June 10 th . — A gro\ip of 
American scientists are going to Siberia next June 
to investigate the nature of the “coronium” 
in the sun. 

On .June 19 an eclipse of the sun will be obseuv- 
able in a narrow track across Siberia. Dming 
the eclipse, the corona of the sun, a great pearly 
halo, will he visible. In order to study it a 
large spectrograph, with a special telescopic 
extension, has been constructed by Gustave 
Fassin and Harold W. Straat in the Scientific 
Bureau of tlie Bausch A Lomb Optical Co. Witli 
this gigantic 700 x^ound spectrographic camera, 
Dr. Donald H. Menzel of the Harvard College 
Observatory, who heads the Siberian expedition 
hopes to determine whether “coronium” is really 
a chemical element unknown on earth or whether 
it is a chemical element already known whicli 
exists under extraordinary conditions in the sim. 

A record of the spectrum of tlie coiona will be 
taken throughout the progress of the eclipse, 
the spectrograph being suspended in a special 
cradle for tliis purpose. 

Dr. Menzel, and his assistants, Dr. Joseph C. 
Boyce, of the Massachusetts Institute of Techno- 
logy and Henry Hemmendinger, of Harvard, 
hope to discover the important secret which the 
corona is believed to contain. 

* * 

Announcements. 

The American Institute of Physics (incor- 
porated), which publishes the following eight 
Journals in Physics — (1) Physical Review, (2) 
Physics, (3) Review of Modern Physics, (4) Journal 
of the Optical Society of America, (5) Review of 
Scientific Instruments, (6) Journal of the Acoustical 
Society of America, (7) Journal of Chemical Physics 
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and (8) The American Physics Teacher — announces 
that its address is now 175, Fifth Avenue, New 
York, U.S.A. 

To signalise the fifth year of the co-operative 
association of the Founder Societies of the 
American Institute of Physics, joint meetings of 
the Societies will be held in New York, October 
28-31, 1936. In addition to the customary 

technical sessions, there will be a symposium on 
Industrial Physics and an Anniversary Dinner. 

* :i: si: 

The International Health Division of the 
Eockefeller Foundation wishes to obtain strains of 
virus from different outbreaks of influenza in 
order to compare their immunological properties 
in a study which is now in progress. 

* 'A- 

Nature announces that the Second Interna- 
tional Congress of Mental Hygiene has been 
postponed until July 1937 due to the present-day 
unsatisfactory conditions in the world. It was 
to have been held in Paris in July 1936 (see Curr. 
ScL, 1936, 4, 622). 

•At ± :!; 

The International Commission of Agricultural 
Industries have decided that the Fifth Inter- 
national Technical and Chemical Congress of 
Agricultural Industries should meet at Schevenin- 
gen (the Hague), Netherlands, from 5 to 10 July, 
1937. 

:|: 'A- 

A Congress of the International Federation of 
Plant Breeders will be held at Wageningen 

(Netherlands) from 22 to 27 June, 1936. Further 
information can be obtained from the Secretary 
Dr. M. J. Sirks, Wageningen. 

'Ai 

At the request of the International Institute of 
Agriculture at Borne, the Hungarian Govern- 
ment have undertaken, to call the Second World 
Forestry Congress at Budapest (Hungary) from 
10 to 14 September, 1936. The proceedings 

of the Congress will be conducted under the 
following sections for discussion of subjects: 

(1) Forestry Statistics and Policy, Forestry 
Legislation, Institutions of a social order ; 

(2) Forest Management, Forestry instructions and 
research; (3) Trades in timber and other forest 
products ; (4) Mechanical and chemical science 
related to wood ; (6) Silviculture and the growing 
of forest plants ; (7 ) Correction of torrent waters, 
Protection of the soil and standing trees ; (8) 
Bural life and the various types of farming in 
their relation to forestry, Preservation of natural 
features, Tourism; and (9) Tropical Forestry. 

The headquarters of the Central Organising 
Committee will be at the Boyal Ministry of 
Agriculture in Hungary, Budapest V, Kossuth 
Lajos-ter II, and all correspondence should be 
addressed to them. 

At the same time as the Congress, the Perma- 
nent International Committee for Charcoal as 
Carburant (C.I.P.C.C.) will hold its meeting for 
the year 1936 at Budapest. 

* * * 

Science announces that the 2nd Preliminary 
programme of the Fourth. International Congress 
for Experimental Cytology which will meet at 
Copenhagen from August 10 to 15 has been 
issued. (See Curr. Sci., 1936, 4, 542). The 
first five days are devoted to the discussion of the 


following scientific papers. — Physical chemistry 
of the soil ; Kisto chemical problems and cell 
metabolism, Experimental morphology ; Electro- 
physiology of the cell ; Experimental cell patho- 
logy and Biology of irradiation. The last day 
will be devoted to excursions and visits to research 
institutions. Further inform.ation can be ob- 
tained from Dr. Harold Okkels, Secretary, 
Institute for Pathological Anatomy, 11, Frederick 
51 Vej, Copenhagen, Denmark. 

Industrial Rf.srarcii Bureau. 

(1) Oils and Soap Research Cjmmittce. — The 
next meeting will be held in Simla on the 1st and 
2nd June, 1936. The time and place of the meeting 
will be intimated later. 

The names of official and nominated members 
who are likely to attend this meeting may please 
be intimated to the office of the Industrial 
Research Bureau before the 31st May 1936. 

(2) Second Meeting of the Industrial Research 
Council. — The Government of India have decided 
that the second session of the Industrial Research 
Council wiU be held in Calcutta on July 2nd and 
3rd, 1936. The hour and place of meeting will 
be notified later. 

A visit to the Government Test House will be 
arranged for the morning of July 4th, 1936. 

Jt: -,1: 

We acknowledge with thanks receipt of the 
following : — 

“Actualites Scientifiques et Industrielles.” 
Nos., 267-269, 272. 275, 276. 278, 279, 280, 298, 
309. 

“The Agricultural Gazette of New South 
Wales,” Voi. XLVII, Pt. 4. 

“.Journal of Agricultural Research,” Vol. 51, 
No. 12 ; Vol. 52, Nos. 1 and 2. 

“Journal of Agriculture and Livestock in 
India,” Vol. VI, Pb. II. 

“Journal of the Royal Society of Arts,” 
Vol. LXXXIV, Nos. 4349 to 4352. 

“Biochemical Journal,” Vol. 30, No. 3. 

“Biological Reviews,” Vol. 11. No. 2. 

“Chemical Age,” Vol. XXXIV, Nos. 874-877. 

“Journal of Chemical Physics,” Vol. 4, No. 4. 

“Journal of the Indian Chemical Society,” 
Vol. 13, No. 2. 

“Berichte der Deutschen Chemischen Gessell- 
schaft,” Vol. 69, No. 4. 

“Russian Journal of General Chemistry,” 
Vol. VI, Nos. 1 and 2. 

“Journal de Chimie Physique,” Vol. 33, Nos. 3 
and 4. 

“Experiment Station Record,” Vol. 74, No. 3. 

“Transactions of the Faradav Societv,” 
Vol. XXXII, No. 4. 

“Indian Forrester,” Vol. 62, No. 5. 

“Forschungen und Fortsclnitte,” Vol. 12, 
Nos. 10 to 12. 

“Indian Forest Records,” Vol. I, No. 2 (Silvi- 
culture Series),“A study of the soils in the hill 
areas of the Kulu forest division, Punjab”. 

“Transactions of the Mining and Geological 
Institute of India,” Vol. XXX, No. 2. 

Government of India Publications : — 

“Monthly statistics of production of certain 
selected industries of India, No. 11 of 
1935-36,” (Department of Commercial 
Intelligence and Statistics.) 

“Indian Trade Journal,” Vol. CXXI, 
Nos. 1556 to 1559. 
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Publications of the TJniversity of Illinois ; — 
Vol. 33, No. 24, ‘‘Papers presented at the 22nd 
Annual Conference on Highway Engineering 
held at the University of Illinois on 
Feb. 21 and 22, 1935.’’ 

Vol. 33, No. 9, “Chemical Engineering Prob- 
lems.” 

Vol. 33, No. 32, “Essentials of air condi- 
tioning.” 

Vol. 33, No. 16, “Progress Report of the 
Investigation of fissures in railroad rails.” 

“Journal of the Indian Mathematical Society,” 
Vol. II, No. 1. 

“The Calcutta Medical Journal,” Vol. 30, No. 10. 

“Medico-Surgical Suggestions,” Vol. 5, No. 4. 

“Research and Progress,” Vol. II, No. 2. 

“Bulletin of the Patna Science College Philo- 
sophic vSociety,” No. 6. 

“Monthly Bulletin of Agricultural Science and 
Practice,” XXVI, Nos. 7 toi2; XXVII, Nos. 1 to 3. 

“The Calcutta Re-view,” Vol. 59, No. 2. 

“Journal of the American Museum of Natural 
History,” Vol. 37, No. 4. 

“Journal of the Bombay Natural History 
Museum,” Vol. 35, Index. 
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“Nature,” Vol. 137, Nos. 3465 to 3468. 
“Journal of Nutrition,” Vol. 11, No. 3. 
“Indian Journal of Physics” Vol. X, Pb. II, 
and “The Indian Association for the Cultivation 
of Science,” Vol. XIX, Pt. II. 

“Indian Physico-Mathematical Journal,” Vol 
7. No. 1. 

“Canadian Journal of Research,” Vol. 14, No. 3. 
“Science and Culture,” Vol. 1, No. 12. 
“Science Progress,” Vol. 30, No. 120. 
“Scientific American,” Vol. 154, No. 5. 
“Indian Journal of Veterinary Science and 
Animal Husbandry,” Vol. VI, No. I. 

“Arkiv for Zoologie,” Band 27 A, Haften 4 
(Nos. 30 to 40). 

Catalogues : — 

“New Books in General Literature,” Spring 
1936 (Edward Arnold & Co.). 

“Bell’s Miscellany,” Spring 1936 (G. Bell & 
Sons, Ltd.). 

“Chemie Physik,” April 1936 (Verlag Chemie, 

G.M. B. H.). 

“Natural History of Science” April 1936 
(Wheldon & Wesley, Ltd.). 


Academies and Societies. 


The National Academy of Sciences, India: 

April 20, 1936. S. N. Banerji : Surface 
Tension of Some Colloidal Substances. R. N. 
Mittra : Formation of Periodic Precipitate in the 
Absence of Foreign Gel. H. R. Mehra i On A 
Neiv Species of the Genus Harmotrema Nicoll, 
1914 with a Discussion on the Sijstematic Position 
of the Genus. N. R. Dhab and E. V. Sesha- 
CHARYULU : Nitrogen Fixation and Azotobacter 
Count on the Application of Sugars to the Soil. 
N. R. Dhar and S. K. MuivHErji : Molasses as a 
Manure and as an Agent in the Reclamation of 
Usar and Alkaline Soil. — Results obtained from 
field trials with molasses as a reclaiming agent 
-have been described. Using one to i per acre of 
nlkaline land, the Mysore Agricultural Depart- 
ment could produce 1,200 to 1,800 lbs. of paddy 
per ^ acre of TJsar land where crops failed 
previously. Similar results have been obtained 
at Cawnpore and at Allahabad. 


Indian Academy o£ Sciences: 

April 1936. SECTION A.~T. R. Seshadri 
AND P. SuRYAPRAivASA Rao : Geometrical Inversion 
in the Acids derived from the Coumarins. Part IT 
Cis to Trans.— A rapid and efficient method has 
been found for preparing coumaric acid and 4- 
methyl coumaric acid from coumarin and 
7 -methyl coumarin respectively by treatment 
with mercuric oxide in the presence of 
cold alkali. S. Parthasarathy : Ultrasonic 

Velocities in Liquid Mixtures. — The variation 
of the calculated adiabatic compressibility of the 
mixtures studied was found to be not always 
strictly proportional to concentration. K. 
Sambasiva Rao : On a Function connected with 
the Singular Series. C. S. Venkates^waran : The 


Raman Spectrum and Electrolytic Dissociation of 
Selenic Acid. — Marked changes in position, inten- 
sity, and character of the lines are observed during 
the transition from the solid to the liquid, and then 
to aqueous solutions. Max Born and N. 8. 
Nag END RA Nath: The Neutrino Theory of TAghi,— 
There is no reason to introduce the spin of the 
neutrino, and the difference between the two 
kinds of neutrinos can be described in the same 
way as the difference between electrons and posi- 
trons in Dirac’s theory of holes. M. L. N. Sharma : 
On the Error Term in a Certain Sum. 
S. Ghowla : Pillai's Exact Fornuda for the Number 
g (n) in Waring' s Problem. B. Padhy : PilkcVs 
Exact Formula for the Number g (n) in Warimfs 
Problem. R. K. Asundt and R. Samuel : On ike 
Band Systems and Structure of SiF. — A new 
vibrational analysis of the residts reported by 
Johnson and Jenkins. Gubdas Ram and V. L 
Vaidhianathan : The Design of Falls idth 
Reference to Uplift Pressure. — The uplift pressures 
under hydraulic works on porous foundations, 
such as are built at the falls in canals and rivers, 
have been determined. A method of obtaining 
the pressure distribution approximately by the 
application of theory lias also been indicated. 
B. SUNDABA Rama Rao : Studies on the Aniso’ 
tropy of Optical Polarisation Field in Liquids— 
Part III . — In acetic acid the polarisation field 
becomes more and more anisotropic whereas 
in nitrobenzene it becomes more and more 
isot.-opic with icc/easing tempeiatnre. Ch. V. 
Jog ABAC: Variation of InterisUy of Scattered 
Light with Temperature. — When the aggregate 
intensity is suitably separated, the density scatter- 
ing is always found to increase with temperature 
as it should, whereas the orientation scattering 
sometimes increases as in benzene, and sometimes 
decreases as in nitrobenzene, acetic acid and 
formic acid. M. Ramanadham : Refractivihj 
and Magnetic Birefringence of TAquid Mixtures . — 
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The shapes of the magnetic birefiihgence curves 
have been explained quantitatively by taking 
into consideration the variations of the anisotropic 
polarisation field coefficients with concentration. 

April 1936. SECTION B.— A. Sreenivasan : 
Investigations on the Role of Silicon in Plant 
Nutrition. Part HI. — On the Nature of Interaciioyi 
of Soil or Hydrogels of Iroyi Oxide or^ Alumma 
loith Mixtures of Phosphates and Silicates. A. 
Sreenivasan : Investigations on the Role of Silicon 
in Plant Nutrition. Part IV. — Effect of Silicate 
Fertilisation on the Growth of the Rice Plant and 
Yield of Paddy. — Treatment with sodium silicate 
increases the yield of grain and straw both under 
arid and flooded conditions with and without 
addition of green manure. The response is 
greater in arid than in flooded series. D. L. 
Sahasrabuddhe : Fixatioyi of N itrogeyi hy Rice 
Soils and Rice Plants. — Field and Laboratory 
experiments show that rice soils have the pow>'er 
of fixing nitrogen and this fixation is helped by 
the presence of the growing roots of the rice plant. 
It has been shown that the rice seed does not 
carry within it any nitrogen-fixing organisms. 
T. B. Bhaskaran : lyivestiyations on the Role of 
Organic Matter in Plant Nutritioyi. Part XII . — 
Production of Organic Acids during Deeoynposiiioyi 
of Cane Molasses hi the Swamp Soil. — It has been 
shown that the fermentation of lactate in the 
soil proceeds in accordance with the Pitz equa- 
tion and the Virtanen theory of fermentation ; 
that of molasses follows a different course. H. 
Chaudhuri and S. S. Lotus : Indian Water- 
M'oidds. — II. — Three moulds have been described, 
viz., Achlya prolifera (Nees) de Bary, A. klebsiana 
var. indiea, Nov. Var, and Thraustotheca clavata 
(de Bary) Humphrey. G. Palacois and A. Bari : 
The Physiology of Indian Nodule Bacteria . — 
The physiological reaction of the three types 
of Indian nodule bacteria (C. indicus, D. bifiorus 
and Ps. tetragonolobus) have been studied and 
ascertained, as is indicated in the tables. G. 
Palacois and A. Bari : A New Micro-Organism 
associated with the Nodide- Bacteria in Cajanus 
indicus. — A new organism [Bacillus coyicomitans 
nov. sp.) is described, which is found frequently 
in the nodules formed in Cajanus indicus. N. L. 
Sharma and N. C. Nandy : A Note on the Petro- 
logical Classification of the Basic Intrusives of 
Danta State [N. Gujrat). — The basic instrusives 
of Danta State have been classified. The different 
rock types may also represent the three basic 
phases of igneous activity in the area during the 
post-Aravalli period. 

Indian Association for the Cultivation 
of Science: 

March 1936. — S. G. Krisi-inamurty : The Spec- 
trum of doubly Ionised Antimony. B. K. Sen : 
The Effects of Heat and XJltra-Violet Light on 
the Rectifying Action of Some Crystals. H. P. 
De : Production of Positrons from Bismuth. 
S. C. SiRKAR : On the Nature of Inter- Molecular 
Oscillations in Some Organic Crystals. Jagannath 
Gupta : On the Interpretation of the Raman 
Spectra of Formic Acid and Metallic Formates. 
Sant Ram : On the Measurement of e/m 
with a Triode Valve. Bimalendu Sen-Gupta 
AND S. R. Khastgir : Analysis of Signal- Fading 
Observations. M. N. Saha : The Origin of Mass 
in Neutrons and Protons. 


Indian Physical Society: 

April 9, 1936. Sant Ram : On the Measurement 
of e/m with a Triode Valve. S. C. Dhar : A Study 
of the Duration of Coyitact of a Piayiojorte Siring 
yvith a- Hard Hammer Striking near the End. 
S. C. SiRKAR : On the Inter molecular irihratioyis in 
Soyyie Organic. Crystals. S. 0. Sirkar : On the 
Ramayi Spectra of C So, CqH(., CH^Cl and CCh hi 
Different States and at Different Temperatur es. 
K. C. Ma.tumdar : Spectrum of Doubly Ionized 
Zinc ; D. P. Ray Chaudhuri and P. N. Sen 
Gupta — Studies on Constant Paramagnetism. Part 
II ; K. Roy : Further Measurements of Field 
Strength of Calcutta Transmitter. G. N. Bhatta- 
charyya: Viscosity and. Its Temperature V ariaiion 
of Some Indiayi Vegetable Oils. S. Datta : On the 
Raman Spectra of Soyne Simple arid Complex 
Halides in Solution and the Nature of Chemical 
Rind mg hi them. 

Indian Chemical Society: 

February 1936. — B. S. Srikantan : Behaviour 
of Gases imder the Influence of High Frequency 
Discharge, Ammonia and Hydrogen. Tejendra 
Nath Ghosh : Formation of Heterocyclic Com- 
pounds from Thioacetyl-Carbamic Acid Derivatives 
— Part I. SiSTR Kumar Guha : Dyes Derived from 
Acenaphtheyiequ inone . Part V . — 2 - ( 6 - Methyl )-Thio- 
yiaphtheyie-acenaphthylene-hidigos. Ra3I Nath 
Misra and SiivHIBhushan Dutt : Dyes derived 
from Acetylene Dicarboxylic Acid. E. V. Menon 
AND D. H. Peacock : The Stereochemistry of 
Trivalent Nitrogen Compounds. Part I.-^The 
Attempted Resolution of Some Substituted Deriva- 
tives of Aniline. Jagara.t Behari Lax : Consti- 
tuents of the Seeds o/Blepharis Edulis Pers., Part 1. 
S. Krishna and B. S. Varma : Active Principles 
o/Myrsine iVfricana, Linn. (Late) A. N. Meldrum 
AND G. M. Vad : Constitution of the Reduction 
Product of Chloral Acetamide. (Late) A. N. 
Meldrum and G. M. Vad : Condeyisation of 
Chloral and Bromal ivith Polyhydric Alcohols. 
Mata Prasad and Jagdisk Shanker : An X-Ray 
Investigatioyi of the Crystals of Benzoin. S. M. 
Mehta, M. A. Farm a r and Mata Prasad : 
Viscosity of Thorium Phosphate Gel-forming 
Mixtures during Gelation. Walter Jung : Im- 
mersion Pyknometer. Prafulla Chandra Ray 
and Nripendra Nath Ghosh: Complex Com- 
pouyids of Iridium, Part IV. Shridhar Sarvot- 
TAM JOSIII AND S. Jaya Rao : Studies in the 
Coagulation of Colloids. Part XL — Variation 
of Optical Refractivity during the Coagulation of 
Colloid Manganese Dioxide and the New Evidence 
for the Discontinuity of the Change. 

April. 2^, 1936.- M. Goswami : Analytical Use 
of NessleVs Reagent — Part II. — Quantitative Esfi- 
matioyi of Moyiosaccharides and Disaccharides and 
Estimation of Furfural. S. G. Choudhury : 
Variation of the Cataphoretic Velocity of Colloidal 
Particles duriyig Aggregation. 

Meteorological Office Colloquium, Poona. 

April 7. Mr. Barkat Ali. — “ Visual range by day 
and by night.” 

April 14. Dr. K. Das. — “Radio-meteorographs.” 
April 21. Mr. B. N. Sreenivasaiah. — “ Wexler’s 
analysis of a warm front t>q)e occlusion over 
the U.S.A. in October 1933 ; the preparation 
of ‘ atmospheric cross-sections ’ for daily 
weather work.” 

April 28. Dr. S. K. Pramanik. — “ G. I. Taylor’s 
paper on ‘Statistical Theory of Turbulence’.” 
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University and Educational Intelligence. 


Aligarh University : 

The Court of the University, at a meeting held 
on the 10th April, unanimously elected Prof. 
A. B. A. Hamid as Pro- Vice-Chancellor for two 
Tears. 

Dr. Azmatullah ElaM was appointed permanent 
Eegistrar and Prof. A. M. Qnreshi was elected to 
the Executive Council of the University. 


Andhra University : 

Aicard of Research Degrees : — 

Doctor of Philosophy (Ph.D.) : Mr. T. S. 
Narayana, M.sc. — (Subject of Thesis : — “The 
Budde effect in halogens”.) 

Master of Arts, Honours (M. A. Hons.) : Mr. S. 
Ganapathi Rao. — (Subject of Thesis : — “Tariff 
in relation to the sugar industries in India.”) 

Annamalai University: 

Neic Appomtments , — 

1. Mahamahopadhyaya Vidyavachaspathi S. 

Kuppuswami Sastriar, m.a., i.e.s. (Retd.), 
has been appointed Honorary Professor of 
Samskrit, 

2. Dr. K. Asvat Narayan Rao, D.sc. (Lond.), 

F.I.C., has been appointed Professor of 
Chemistry. 

3. Mr. R. Ramanujachariar, m.a,, has been 

appointed Professor of Philosophy. 
Courses, — The Academic Council has approved 
the proposal to revise the course of study in 
Philosophy for the B.A. (Hons.) Degree, substi- 
tuting a compulsory course of study of one or two 
Philosophical classics in Tamil or in Samskrit 
for the existing course comprising a general study 
of the History of Indian Philosophy. This will 
make for an intensive study of Indian Philosophy 
among the other subjects included in the Honours 
course. 

General, — The )S9nate, at its annual meeting* 
held on the 21st March, has adopted Statutes 


instituting “Senior research 
to M.Sc. and M.Litt. graduat-o'^ * ^ ^ mvi i - 

The value of the existing stix<U* eH slups has l» 
raised from Rs. 30 to Rs. 40 i lEitnuimu 

The following re.solution passtal hy r 

Senate at the same meeting^: 

“.Resolved that the Senate t- ! 

Syndicate that steps T><^ jakiui tu pi; 
concrete proposals i a! : 

next meeting for institiii^i anil taiiitlurf • 
a University Training wit h n vh.v 

giving the University* Htxidmds Hiilr , 
training.” 

University o£ : 

I. Personnel , — 

(1) Mr. y. Appajee, m.b.tx-.'-s . . was iipjinur 

Assistant Professor of Aiuduiny in v 
Medical College. 

(2) Mr. M. Bhimasena Rao, . VHsi,sC’in( Jhaf* 

of Mathematics, ^ H.u> 

lore, was permitted to *‘e< ire fmni sm a 
from 30bh April lOBO. 

II, Examinations.— 

The results of the L. M. P. Dl Xivnunat inm- h 
in March 1936 were announctMl : ' 

They were as follows : 


I 

L. M. 

P. 

isr<)- 

exanr li i k-i’cl 
. . ‘i T 

Xn. 

XI 

II 

L. M. 

P. 

r>:i 

' >7 

III 

L. M. 

P. 

r>A 

2 s 

IV 

L. M. 

P. 


2r» 


University o£ the F** u n jab : 

Aioard of Research degree : — 

Ph.D.— M r. ITansraj Gupta, ivt, ihivL 
Hosliiarpur. (Thesis : • — C \ >n< ribul imh- 

Theory of Numbers.”) 

Mr. Gupta is the first to got ii. hu s 

in Mathematics from this tii » i y. 


50th Anniversary of the Discovery of A. C. Transmission. 


THE fiftieth anniversary of the discovery by 
. ilUam Stanley of the Alternating Elec- 

tric Current Transmission, was celebrated 
throughout the United States of America on 20th 
Science MohUdt, March 20, 
*1 ^ 1880 that Mr. Stanley demon- 

strated m Great Barrington, Mass., a transformer, 
which rnade long distance transmission possible. 

. earlv difficulties, strangely enough, were 
intensified by Thomas A. Edison and Sir William 
Ihomson, who considered the Alternating Current 


as unnecessary and dangerouM. \Vt<h f h** a^l 
the transformer, Mr. Stanleys, t raiHiuifl vl r 
current from his laboratory to iffn* vilhr^u wh 
he successfully put up a numbei* t>f ligtit -ii. 
ing his success at Great Barinniglon, Mr Gu. i. 
Westinghouse established 30 J\..i h( id imw in 
course of the year. Later, !: 

Stanley Electrical Companv wit It ’ru umffwtui- 
headquarters at Pittsfield, wlxielj. urns f ak.*ii 
by the General Electric Compi\.i\y lOft k 
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Reviews. 


Theorie der Endlichen und Unendlichen 
Graphen (Kombinatorische Topologie der 
Streckenkomplexe). Denes Konig. Band 
XVI, Mathematik in Monographien nnd 
Lehrblicbern. (Akademische Yerlagsges* 
selschaft, Leipzig, 1936.) Pp. 248. Price 
18 M. 

From the view-point of Klein’s classifica- 
tion of geometries, Topology or Geometry of 
Position must be considered as the invariant 
theory of groups of the most general conti- 
nuous one-to-one transformations. If mathe- 
matics is understood in a narrow sense, 
as the study of certain kinds of numbers, 
then topology equally with the Theory of 
Aggregates and Theory of Groups, forms 
part of the pre-mathematical foundations 
of mathematics. While the theory of 
Aggregates has applications to the analysis 
of the continuum- concept, topology has a 
more direct appeal to the imagination as it 
deals with continua in the large and 
concerns itself with the idiosyncrasies of 
their behaviour and with their classification ; 
the general method of effecting the classifi- 
cation is by the theory of homology groups 
of Poincare, whose name stands foremost 
among the founders of topology. Though 
Topology and the Theory of Aggregates are 
both closely related to aspects of function 
theory, they are too abstract and diflicult 
to be included in the college-course of 
mathematics — particularly as they both 
bristle with unsolved problems. 

For the beginner, it is perhaps the theory 
of linear graphs wliich furnishes the best 
introduction to topology ; even though 
this theory is not representative of the 
general methods and procedure of the 
Geometry of Position to the same extent as 
surface-topology, it is sufficiently indicative 
of the type of problems, and concepts with 
which the subject is concerned. After 
Sainte-Lagiie’s Les Reseaux published in 
1924, the present book appears to be the 
first systematic treatise devoted to linear 
graphs. In writing this book the author 
has aimed not only at an orderly exposition, 
but also at a comprehensive digest of graph- 
theory with full bibliographical references : 
he has also treated or mentioned all the 
known applications of the theory. The 
more difficult parts of the theory of graphs, 
namely the properties of infinite graphs and 
problems relating to factorisation of graphs, 
including Petersen’s Theorem are well 


treated, and the book is a worthy addition 
to the series in which it has been included. 

It is not perhaps generally realised that 
there is a rich variety of recreational and 
other applications depending on the theory 
of graphs. The first topological publication 
was Euler’s in 1736 ; it arose out of the 
problem of passing through the seven 
bridges of konigsberg each only once. 
Euler’s Theorem that all the veHices of a 
eonneeted linear graph can he described in a 
closed circuit, if and only if the number of 
edges abutting on each vertex is even, disposed 
of the konigsberg problem as insoluble. 
Similarly the problem of finding one’s way 
out of a labyrinth or into the centre of a 
labyrinth is equivalent to the problem of 
finding a path between two vertices of a 
graph known to be connected. Kirchhofi’s 
results relating to the distribution of electric 
current in a network of conductors are 
closely related to the fundamental theorems 
of linear graph theory. ‘‘Axiomatik” or 
the study of the logical relations between 
the propositions constituting any ‘'doctrine” 
can be brought under the scheme of the 
linear graph — as also the relations between 
the operators of any group — in particular, 
also the unsolved four-colour problem. It 
is the same with many solitary games — for 
instance, the game of traversing all the 
squares of a chessboard with the Knight. 
Cayley and Sylvester, pioneers of graph 
theory studied it in connection with the 
hydrocarbons and other compounds of or- 
ganic chemistry — the atoms constituting the 
vertices and the valency-bonds the edges of 
the associated linear graph. The closing 
part of the book contains interesting appli- 
cations of graph theory to determinants, 
which are due to the author himself. 

Except in certain portions relating to 
infinite graphs, the mathematical knowledge 
requisite for understanding the book is of a 
fairly elementary kind. This should make 
the book accessible to a wider class of readers 
than those who are interested in graphs 
only as an introduction to advanced topologv. 

E. V.*^ 


Integralgeometrie. Von W. Blaschke 
[Actualites Bcieniifiques et Industrielles.] 
(Hermann & Cie, Paris, 1935). Pp. 22. 
Price 7 Francs. 

In this little tract containing 18 pages of 
matter, Prof. Blaschke establishes certain 
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invariant expressions pertaining to wliat 
lie calls Integral Geometry^ a subject whose 
origin is traced to the well-known ''Buffon’s 
Needle Problem” in the theory of probabi- 
lities. 

Consider in Euclidean space Ew a system 
of r mutually orthogonal unit vectors 
[i ~1, 2,. , . .r) in a sub-space E^- (O < r 
< n) formed by taking suitable points xK 
Let ¥ (i = 1, 2, .... 5 ; s = n — r) be 
other orthogonal vectors which with 
form a normal orthogonal system with 
determinant equal to 1. Consider 

= + S a/ b/ = — S a/ 

t t 

where the dots denote differentiation. Let 

77 = E^, 

i ~ y 

k— 1, • • • .f 

where in order to render the sign of E^. 
definite, the factors are supposed to be 
written in the dictionary order. Let 

v' = I" &/ 

and 

77 

/ == 1, ••• y 

Then G;. is defined as the '“density” 
{DicJiie) for the space E^. in Em, and is proved 
to be invariant for all Euclidean movements 
in En. 

n . 

Again, let tt xi and u — S. 

i — \ i < k 

Then T = G^ S is the "Kinematische Mass” 
of En, and is an invariant. 

These ideas are also worked out for non- 
Euclidean Geometry. 

Prof. Blaschke closes with a reference to 
the work of L. A. Santalo which shows 
that this subject has some useful applica- 
tions. In Eo, let and K 2 be two closed 
convex regions of which is fixed and Ko 
variable. Let K = . K.. be the common 

part between and K 2 . Let T be the 
"Kinematic density” of Ko, / and u the 
area and loerimeter of K, and n the number 
of intersections of the bounding curves of 
Ki and Ko. Then Santalo ’s results are 

//T - 2^fJ, 

fuT = 27: (/1M2 + /oMi) 

where m, fi refer to the perimeter and area 
of K^. 
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The last of these formulae leads to an 
improvement of a well-known inequality 
known as the isoperimetric property of the 
circle. Eor an oval of perimeter u and 
area /, we have 

~ ^ ^ fi + % + ^fa + 

where the areas fi are generated by means 
of circles of the same perimeter intersectinff 
the oval in exactly i points. “ 

The subject of “Integral Geometry” is 
further treated in the following papers : 

(1) W. Blaschke, Integralgeometrie 2, 
Berichten der ruinanischen Math. Gessels- 
chaft, 1935. 

(2) O. Varga, Integralgeometrie 3, Mail. 
Zeitsehrift, 1935. 

(3) L. A. Santalo, Geometria Integral 1, 

Abhandlungen des Math. Seminars, Hambura' 
11 (1935). ’ 

C. K S. 


Astronomy— A Text-Book for University 
and College Students. By Eobert H. 
Baker, Ph.D. (Macmillan & Co., 2nd 
Edition, 1935.) Pp. 522. 16s. net. 

This second edition of a well-known text- 
book on Astronomy is a vast improvement 
on the first edition and includes the most 
recent developments of the subject. It 
bears a great resemblance to that well- 
known classic, Kussell -Dugan -Stewart's 
Astronomy being written almost on the 
same model but in a less comprehensive 
manner. In some ways it even goes beyond 
Eussell-Dugan-Stewart inasmuch as hrief 
but clear accounts are given of the doctrine 
of the expanding Universe, the rotation of 
the galaxy and recent theories of stellar 
constitution. 

The book is profusely illustrated and 
easily the best text-book of Astronomy 
in this respect. Second only to the illns- 
trations are the very valuable innu- 
merable tables interspersed throughout the 
book. The author’s presentation of the 
subject is logical and clear and all through 
the extremely wide ground covered, it is 
hard to point out an instance where the 
author’s treatment would tend to suggest 
that he was not master of the topic he was 
dealing with. All these go to make this 
hook one of the very best works on Astro- 
nomy ever written. 

^ Examined as a text-book, it is really a 
rich treasure house for picking up questions 
to be set in an examination paper. It is 
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equally enchanting as a book to teach from, 
permitting as it does a lot of scope to the 
teacher in choosing the topics for instruction. 

For its printing and get-up and the 
excellence of its contents, the price of 16s. 
is really very reasonable. We refuse to 
find fault with this book. 

B.S.M. 


Foundations of Physics- By E. B. Lindsay 
and H. Margenau. (JSTew York : John 
Wiley & Sons ; London : Chapman and 
Hal], Ltd., 1936.) Pp. 537. Price 22s. 6d. 
Theoretical physics has taken such enor- 
mous and rapid strides in recent years that 
it has not merely enlarged its own sphere 
considerably but has made severe inroads 
into other fields of intellectual activity. The 
application of mathematical rigour to physi- 
cal problems has yielded such fruitful results 
that to-day certain mathematical methods 
have become uniquely appropriate for parti- 
cular physical theories. 

In the wake of such a remarkable progress, 
there have appeared excellent treatises on 
various special developments in the realm of 
physical thought. However, comparatively 
few books have been published which present 
to all those interested, a careful analysis and 
detailed description of the ultimate theories 
on which the superstructure of modern 
physics is built. Lindsay and Margenau 
have done therefore a real service to the 
student of physical science by the publication 
of the book under review. 

In the first three chapters, the authors 
present a critical summary of the meaning 
of a physical theory, the fundamental con- 
cepts of space and time in physics and the 
foundations of mechanics. In Chapter III 
on the foundations of mechanics, appropriate 
treatment is accorded to the principles of 
D’Alembert and of Hamilton. The chapter 
on probability (one wishes for a more detailed 
treatment under this head) is bound to serve 
as a clear introduction to the subject. After 
presenting a detailed account of the statis- 
tical methods of Gibbs and of Darwin and 
Fowler, the authors examine the concept of 
continuum in physics and the electromagnetic 
field theories. The special and general 
theories of relativity are next treated in 
fairly simple mathematical language and 
finally the foundations of quantum mechanics 
are examined appropriately at considerable 
length. The chapter on quantum mechanics 
is of special interest since the development 
of the subject is extremely logical and well 


balanced. After setting forth the axiomatic 
foundation of quantum mechanics, the 
authors examine at length the celebrated 
equation of Schrodinger and the formal 
structure of matrix mechanics. A clear ac- 
count is given of the theory of electron spin 
and Pauli’s exclusion principle. The statis- 
tical mechanics of Darwin and Fowler are 
reconsidered from the point of view" of 
quantum mechanical axioms and the reader 
is naturally led to the elucidation of Maxwell- 
Boltzmann, Fermi-Dirac and Einstein- 
Bose statistics. Dirac’s theory of the elec- 
tron is next presented and one cannot help 
agreeing with the authors that the trend 
of recent discoveries appears to recede from 
uniformity and simplicity of explanation. 
We shall rest on the assurance that the list of 
discoveries is far from complete and when 
these are made the lengthening chain will 
close itself into a ring. 

The book closes wdth a short chapter on 
the problem of causality under which plain 
heading a general survey is made of the 
various theories developed in the earlier 
chapters. 

It will be seen from the foregoing survey 
that the authors have covered a wide range 
of subjects all of wiiich serve as foundations 
to modern ph^/sics. They have been success- 
ful in their aim, namely, to steer a middle 
course between a dogmatic treatment of 
selected theories on one side and a cursory 
presentation of diverse aspects of modern 
theories without decisive analysis on the 
other. Although the book is not intended 
to be a text-book, certain chapters are of 
special interest to the advanced students of 
Indian Universities since they give definite 
and clear pictures of special theories. The 
authors are to be congratulated on an elegant 
presentation of the fundamental concepts 
of modern physical thought and the book 
is bound to appeal to a wide circle of readers 
including philosophers and mathematicians 
as well as physicists. 

S, E. E. 


Introduction to Atomic Spectra. By 
H. E. White. ‘'International Scientific Se- 
ries.” (McGraw Hill Publishing Com])any, 
Ltd., London, 1935.) Pp. xii 458. 
Price 305. net. 

This book, by Prof. White, in the well- 
known “International Scientific Series” of 
the McGraw Hill Publishing Company, has 
been written with the following objectives 
in view : “First, to start as nearly as possible 
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at tlie beginning* of each subject ; second, 
to develop each new concept so that the 
student with a working knowledge of ele- 
mentary physics and elementary calculus 
should have little difficnlty in following ; 
and third, clearly to illustrate each chapter 
as far as possible with diagrams and photo- 
graphs of spectra.” Each of the twenty-one 
chapters in the book reveals that the author 
has eminently succeeded in achieving the 
above three objects he had in undertaking 
the work. 

The first chapter gives a useful histori- 
cal introduction leading up to the early 
Bohr theory of the hydrogen atom, which 
is treated in full in the second chapter. 
The third chapter deals with Sommerf eld’s 
extension of Bohr’s theory to elliptic orbits 
and the explanation of the fine structure in 
the lines of hydrogen and helium as a result 
of the Eelativity correction. Chapter lY 
discusses Schrodinger’s wave equation and 
the new explanation of the atomic hydro- 
gen spectrum. There is in this chapter 
a beautifal photographic representation of 
the electron cloud for various states of the 
hydrogen atom as made from a spinning 
mechanical model, Tn the following chapters 
are treated usual topics that ought to find 
a place in any modern book on atomic 
spectra. The last chapter gives a concise 
account of the very important subject of the 
breadth of spectral lines, a topic that gene- 
rally finds hardly any place in the ordinary 
run of text-books. Throughout, the treat- 
ment is characterised by clarity and fullness. 
The earnest student ought to find no diffi- 
culty in mastering the subject with the aid 
of this book. The tables at the end, giving 
the relative intensities of lines in a multiplet 
for various cases, are very useful to the 
practical spectroscopist. 

The publishers must be congratulated on 
the excellent get-up of the book. We have 
no hesitation in recommending the book to 
TJniversitv Honours students. 

B. Y. 


The Optical Basis o£ the Theory of 
Valency. By E. De L. Kronig, ph.D. 
(Cambridge University Press, 1935.) Pp, 
237. Price 16 sh. 

The new book of Professor Kronig is a 
general introduction to the theory of atomic 
and molecular spectra. It begins with 
chapters on X-ray and line spectra and then 
gives a more detailed account of Band and 
Eaman Spectra of diatomic and polyatomic 


molecules and of optical methods to deter- 
mine their energies of dissociation. Ap- 
parently the book is meant more for the 
physicist working in other fields, because 
those details, which are interesting for the 
specialist, are not dealt with. Thus a 
very clear and comprehensive description 
has been given of the conceptions, whieli 
form the basis of the theory of valency. 
In the sections on the vibrations of poly- 
atomic molecules the author has succeeded 
in giving a particularly clear account of some 
rather intricate details, and the chapter on 
pre-dissociation, to which his own original 
investigations have contributed so much, 
naturally forms delightful reading. 

If we may venture to criticise one point, 
it would rather be the title of the hook, hi 
reality, the author has made very short work 
of the theory of valency, and has not gone 
beyond a very brief description of the 
contents of the main original papers of some 
of the investigators like Hund, Mulliken, etc. 
If he has done so because the theory of 
valency at the present moment is rather an 
accumulation of hypotheses and the author 
wanted to remain in the field of proved and 
acknowledged theories, this is a very reason- 
able point of view. But then it should liave 
been made clear, that many of the rules 
mentioned, are assumptions without experi- 
mental proof. As an example, we may 
mention the identification of non-premotcll 
and bonding electrons, based on earlier 
correlations of molecular and atomic levels, 
more and more contradicted by recent 
experimental results, which in reality is 
introduced into the theory as a hy] 3 othesis." 
This, however, is a minor point in such a 
general introduction and this very clearly 
written hook may be highly recommended. 

E. Samuel. 


Physics. By Erich Hansman and Edgar 
P. Slack. (Cdiapman & Hall, London, 
1936.) Pp. viii -f 776. Price 20sJl 
The number of text-books in “Physics’’ 
must he very large. Starting from the old 
Ganot and Deschanel series, one passes 
through Glazebrook and the more recent 
writers like Crowther and Smith. A progres- 
sive science like physics must certainly 
afford ample scope for writers of text-books, 
but that they should find so much to write 
about on the same old fundamental laws in 


* See article on Band Spectra. By Prof. JR. Samuel. 
(This number — p. 830.) 
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tlie form of an elementary text-book is at 
times somewhat puzzling. Each writer, of 
course, believes in his method of presenting 
the subject to the standard aimed. Some 
succeed, where others fail. 

Text-book writers like examiners liave, 
however, a very important responsibility. 
They guide the progress of the subject 
in the country where the book is adopted 
as the text-book. If they strike a mathe- 
matical vein the mathematical aspects get 
emphasised and the young minds pinning 
their faith on text-books and examinations 
regard the mathematical as the correct 
aspect to attend to. On the other hand, if 
the experimental and applied aspects are 
emphasised the book almost loses its appeal 
to the old-fashioned teachers and examiners 
who regard the mathematical and the 
mysterious as the correct and becoming style 
for physics. This may in some measure be 
due to the difficulty which the old school of 
physicists find in following much of the 
new applied and experimental developments 
in physcis which have a difficult technique 
of’ their own. This danger is particularly 
great in physics which has both these aspects 
equally important and rarely is one to be 
found "who could do justice to both aspects 
adequately and equally. 

However, it must be granted that it is 
a great mistake to over-emphasise the 
mathematical aspect, at any rate, in junior 
text-books intended for beginners. This is 
exactly what has happened in the past and 
in recent years it is so refreshing to come 
across a different class of books like Saunders: 
Survey of Physics and Davies and Black : 
New Practical Physics which emphasize the 
experimental and applied aspects. The 
present book under review by ITausman and 
Slack is from this point of view a very wel- 
come addition to the group of text-books of 
physics specially suitable to correct the 
theoretical tendencies of the Indian youth. 
Gyroscopic Compasses, the Hydrostatic 
thrust on a dam, the calculation of the forces 
on a roof truss and a variety of such interest- 
ing applied aspects receive adequate con- 
sideration by simple numerical examples and 
beautiful illustrations. Omissions are not 
absent. An applied item of great import- 
ance like the horizontal pendulum and 
seismograph finds no mention. However, 
it must be granted that it is physically 
impossible to cover all the items without 
increasing the size of the volume to unwieldy 
proportions. On the whole it is a very 


excellent book particularly suitable for adop- 
tion in the B.Sc. classes of Indian Univer- 
sities. 

H. Para:meswaiia]x. 


The Chemistry o£ Milk. By W, L. Davies. 

(Chapman & Hall, London, 19.36.) 

Pp. xii -f 522. Price 25s. net. 

The present volume on the chemistry of 
milk constitutes the tenth of a series of 
monographs on applied chemistry and is 
one which will be welcomed not only by 
students of dairy science but also by ffiiiry 
technologists, nutrition chemists, physio- 
logists, public analysts and members of the 
medical profession. 

The volume is divided into five parts, 
eacli of them being devoted to a considera- 
tion of some special aspect of milk chemistry. 
The variation in the composition of milk 
in relation to breeds, individuals, r^ge, 
period of lactation, climate, kind and 
quality of feed and disease and other abnor- 
mal conditions, has been discussed in consi- 
derable detail. The data and graphs pre- 
sented in this connection should prove most 
useful to public analysts who have the 
difficult task of fixing legal limits of com- 
position. 

Chapter V deals with milk fats, their 
variation in composition with breed, feed, 
indoor feeding and spring pasture. Atten- 
tion is drawn to the variation in percentage 
of the unsaturated fatty acids, whose 
indispensability in the nutrition of animals 
has recently been established. The dis- 
cussion on the auto -oxidation of butter-fat 
and the factors which lead to the rancidity 
of butter and ‘‘fishiness” of milk powders 
which is included in this chapter, _ will be 
of great interest to dairy technologists. 

The author has drawn attention to the 
presence of sugars in human milk other 
than lactose, a fact which will have to be 
taken into account by those interested in 
infant nutrition. 

The sixth chapter is concerned with 
proteins and other nitrogenous constituents 
of milk which also occur in other physio- 
logical fluids like blood and urine. It would 
be interesting to elucidate the interrela- 
tionship between the proteins and the 
residual nitrogen. The author has dealt 
with the question of the structure and 
composition ot casein as revealed by physical, 
physico-chemical and immunological re- 
actions. A considerable amount of work on 
the enzymatic digestion of casein has been 
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carried out in recent years and a review of 
this work would form a most useful addition 
to this interesting and important chapter. 
Groh’s recent work on the fractionation of 
casein does not find mention here. 

Attention is drawn to the very interesting 
similarity in composition between caseins 
and vitellins, pointing to a similarity in the 
physiological requirements of the young 
chick and the mammal. 

Comparatively little attention has been 
paid to the study of lactalbumins and 
lactoglobiilins of milks, and these should 
form a field of future research, particularly 
those from the human and ass’s milk which 
are rich in their lactalbumin contents. 

That milk proteins exhibit a powerful 
tendency to aggregate under a variety of 
conditions to which milk is ordinarily sub- 
jected, freezing, heating, pasteurising, etc., 
is a circumstance which requires careful 
investigation from the point of view of 
nutrition. 

The mineral constituents of milk and 
their importance from the nutritional and 
technical points of view are discussed in the 
ninth chapter. Eunge has shown that there 
exists in the case of cat, dog and rabbit, an 
analogy between the fully grown foetus and 
the composition of the ash of the maternal 
milk ; the author has however shown that 
this fact applies only to mammals with a 
comparatively short pre-natal life, and 
which have, therefore, to depend on milk 
for the complete development of their 
complement of ash. Special emphasis is 
laid upon the different forms of phosphorus 
present in milk and how they are affected 
by variations of season. The chloride and 
lactose cont-ents of milk have some analytical 
interest since the lactose-chloride number has 
been suggested p^s an index of abnormality 
in milk. 

An entire chapter is devoted to a dis- 
cussion of the enzymes of milk, which, 
being a physiological secretion, contains a 
number of enzymes. Abnormalities due to 
diseases which' afflict the animal are un- 
mistakably reflected in the enzyme content 
of their milks, the contents of amylase and 
peroxidase being the two which are most 
affected. The physiological significance of 
these enzymes and their r51e in the nutrition 
of the young, are still matters of controversy 
and offer useful lines of enquiry. 

Colloid and physical chemistry of milk in 
relation to some of the technological processes 
in the dairy industry, forms the subject- 


matter of the third section of the volume. 
The range of variation of the freezing point 
of milk is given for a large number of samples 
from various authorities, data which are of 
great value to public analysts who have to 
deal with adulteration of milk. 

Dairy technologists will be particularly 
interested in the fourth part of this volume 
which deals with the chemistry of milk 
processing. Of universal interest is the 
chapter on milk and metals, which gains 
great importance in view of the recent recog- 
nition of the cumulative effect of the metals 
on the health of human beings. 

The last two chapters on the vitamins and 
the nutritive value of milk, will have a 
general appeal. The important function of 
colostrum in the immunisation of the off- 
spring, the special role of lactose in enhancing 
the assimilation of calcium and phosphorus 
and securing their retention in the body in 
higher percentages, the high supplemental 
value of the milk proteins with regard to the 
cereal proteins, are a few of the important 
points to whicli attention is drawn. 

Interesting experiments on the response of 
school children to milk in their diet are cited. 
Increased vitality and vigour, superior 
intelligence and wider scholarship, greater 
alertness and quicker perception, charac- 
terised the group of school children who 
were given milk. Authorities who are en- 
trusted with the care of the public health of 
the country will find a considerable amount 
of valuable information in the later portions 
of the volume. 

Kamala Bhagvat. 


The Economics of Diet — Address to the 
British Association, September 1935. By 
John Boyd Orr. 

Food, Health and Income — Beport on a 
Survey of Adequacy of Diet in Eelation to 
Income. By John Boyd Orr, (Macmillan 
& Co., London, 1936.) Pp. 71. 2s. 6cl 

These two works are a valuable contribu- 
tion to the science of nutrition in its 
broader aspects. Sir John Orr compares the 
food supply of the United Kingdom with the 
'‘optimum” nutritive requirements of the 
population as defined by modern research ; 
he produces evidence to show that ahont 
half the population is living on a " sub- 
optimum ” diet and is consequently not 
reaching the highest possible levels of health 
and development ; finally, he outlines the 
changes in agricultural policy and production 
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which would be necessary if the whole popula- 
tion were to consume an ‘‘ optimum ” diet. 

Consumption of various foods per head 
per day was worked out on the basis of 
agricultural and import statistics, etc. Since 
1909 there has been an increase in the 
national consumption of animal fat, eggs, 
fruit, and fresh vegetables — a change in the 
right direction. But only a very rough 
picture of the dietary habits of a nation can 
be obtained by dividing total food supply by 
number of inhabitants. A further necessary 
step is to discover how food expenditure is 
directed in different sections of population 
at various income levels. 

In the present enquiry the population was 
divided into 6 income groups, ranging from 
10s. to over 45s. per head per week. By 
means of the study of family budgets, and 
diet surveys, expenditure per head on food 
in the various groups was assessed ; it ranged 
from 4s. to 14s. per head per week. At the 
same time, by similar methods, an estimate 
of the actual direction of food expenditure 
in each group was made. It was found that 
the quality of the diet, reckoned in terms of 
protein, fat, mineral salts and vitamins, 
was closely dependent on expenditure *, con- 
sumption of almost all the most valuable 
“ protective ” foods, 6.y., milk, butter, cheese, 
meat, fresh eggs, fruit and vegetables, 
rose with increasing income. The only 
foodstuffs which are recorded as having been 
consumed in greater amounts in the poorer 
groups, are condensed milk and margarine. 

The author marshals evidence to show that 
in the nation as a whole, the level of health 
and physique declines with decreasing income 
and decreasingly satisfactory diet. Certain 
nutritional diseases — e.g.^ nutritional anaemia 
— are most common among the poorer classes. 
Tuberculosis has a similar class incidence. 
The remarkable manner in which the addi- 
tion of ^^extra” milk to the diet of children 
of the poorer classes accelerates growth, 
and improves general health, is evidence 
that ordinary diets of such children are 
'' sub-optimum ”. 

If the diet of the whole population were 
to be brought up to the level of that of its 
best fed sections, this would mean a great 
increase in the consumption of certain foods 
— notably milk, butter, eggs, fruit and 
vegetables. The production of greater 
quantities of such foods — which are mainly 
perishable foods suitable for home consump- 
— ^lies within the scope of agriculture in 


the United Kingdom itself ; further, the 
development of agriculture in this direction 
would not necessarily involve reduction in 
food imports. While the agricultural in- 
dustry could thus be greatly stimulated by 
an increased consumption of protective ” 
foods on the part of the poorer classes, such 
consumption would, at the same time, raise 
national health standards. 

Studies of this kind provide a scientific 
basis for enlightened national food policies, 
which take into consideration both the 
prosperity of the farmer and the health of 
the community. 

W. E . A. 


Letters from India. By Victor Jacqiiemont. 

Translated by Catherine Alison Phillips. 

(Macmillan & Co., Ltd., London, 1936.) 

Pp. xxxii + 372. Price 21 sl\. 

. That the French excel other nations in 
the field of letter-writing is well-nigh 
universally recognised. The publication for 
the second time of the translations of the 
correspondence of Victor Jacquemont, a 
century after its first appearance in print, 
will surely be considered by many people as 
a literary event of the first order. It would 
scarcely be an (x^aggeration to say that no 
finer letters from India exist. The easy 
grace of the composition, combined- with 
sparkling wit, keen observation and delicate 
humour, entitle the book to the highest 
place among the published correspondence 
in any language. 

Victor Jacquemont was entrusted by the 
Jardin des Plantes with a roving commission 
to collect rare specimens of plants and 
animals in India. Jacquemont 's original 
idea was to explore the entire Indus valley 
between Multan and Kabulistan. This was 
abandoned after some deliberation and 
finally he decided to proceed from Pondi- 
cherry to Calcutta, making his way to the 
Sikh territory of the Punjab. He crossed 
the Deccan plateau by way of the Narbada 
valley to Bombay. Had Heaven spared 
him, this unique tramp would have continued 
further south, but his untimely death in 
1832 cut this short. 

xVs a travelling naturalist of the Jardin 
des Plantes and a man of good family and 
high talents, Jacquemont won an imme- 
diate welcome in the best society in India. 
He was introduced in an informal way to 
the Governor-General, Lord Bentinck, and 
his personal charm soon captivated both 
Lord and Lady Bentinck, wrhose friendship 
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stood, liim in good stead during his travels. 
Tlie young foreigner, having political ambi- 
tions and endowed with acute powers of 
observation, supplemented his scientific 
mission by a critical analysis of the East 
India Company’s Government, the social 
condition of the land, and he has handed 
down to succeeding generations a singu- 
larly vivid picture of India of a hundred 
years ago, and of its people, both European 
and Indian, who were carrying on her 
administration. 

To the British and the Indian reader it 
is not the style alone but the subject-matter 
also that makes an instant appeal. The 
letters are full of reflections upon native rule 
and the problems ‘‘ of governing semi- 
civilised and barbarous races'’ which are 
of permanent value to those concerned with 
questions which ‘‘arise when western ideas 
come in contact with eastern ways of life”. 
There are numerous instances where 
Jacquemont speaks severely of the extra- 
vagant ways of early nineteenth century 
English life in India. Though many of his 
criticisms are undoubtedly justified, he has 
notfailed to do justice to the benefits which 
English rule has conferred on India. 

Of particular significance is his account 
of the Punjab and Kashmir under Sikh 
domination. The lively pen-portraits of the 
“Lion of the Punjab” and of other native 
potentates are valuable historical docu- 
ments. Jacquemont’s interpretation of the 
many problems of Indian administration by 
Euro])eans and his comments thereon are 
equally applicable to problems arising under- 
similar situations even at the present day. 

The student of Indian history will find 
his delineations of the interesting persons 
he came in contact with, invaluable. Lord 
William Bentinck, Ranjit Singh, vShah Bhuja, 
Lor<l Clare and the eccentric William 
Frazer, all live before us in his letters. 
To the general reader Jacquemont will 
appeal most strongly by the wit and pathos 
of his letters. His estimation of his literary 
powers though modest, was nevertheless 
not inconsiderable. It is to be greatly 
lamented that he did not live to publish the 
“three or four volumes” he had intended to 
bring forth. 

It is said that Jacquemont wavS an artist 
of no mean talent. But vrhether in the 
art of dravlng or in that of letter-writing, 
the same simplicity and economy of means 
characterise his productions. His letters 
are diversified bj^ a variety of moods, 


ranging from the low tones and melancholy 
strain of his early letters to the exuberant 
imagery with which he presents his adven- 
tures in Tibet and Kashmir. Jacquemont’s 
short life of thirty-one years produced far 
more than his necessarily limited contri- 
butions to natural history. As an artist 
and a letter-writer and a^s a keen observer 
of Indian conditions at an interesting epoch 
his memory deserves to be kept ever-green. 

The excellence of this volume is in no 
small measure due to the perfect rendering 
into English of the original French by Mrs. 
Catherine Phillips. The maps and the index 
appended at the end enhance the usefulness 
of the book to the serious reader who wishes 
to form an exact picture of the travels of 
the author. 

^ To read Victor elacquemont’s letters pro- 
vides all the elements of liberal education. 

C. K. R. Eau. 


Intermediate Botany, ByL. J. F. Brimble. 

(Macmillan & Co., Ltd., London, 1936.) 

Pp. 562. Price Ss. 6d. 

This is an elementary text-book of botany 
designed to cover the courses of High 
schools and Intermediate examinations in 
Science, Arts, Agriculture, Medicine, etc. of 
the English Universities. The book is 
naturally more comprehensive and deals 
with many such aspects of botany which 
are not generally found in elementary text- 
books. 

There are altogether thirty chapters with 
practical exercises at the end of each and 
a selection of important questions in tlie 
appendix. A small section on historical 
survey gives a short account of the develop- 
ment of more important branches of botany 
and a page devoted to the history of econo- 
mic botany furnishes the reader with names 
of various centres of botanical research 
within the British Empire. The portions 
on morphology, histology, general biology, 
fossil plants, diseases of plants (including 
virus diseases), vitamins, etc., are very 
nicely dealt with and the treatment accorded 
to each is quite adequate for a book of this 
category. 

The special feature of the book, liowmver, 
is the treatment of the ecological, physio- 
logical and physico-chemical aspect of plant- 
life and relatively greater space has been 
devoted to these subjects. The student 
will find these portions stimulating. 

The author has succeeded in presenting 
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within a reasonable compass a fairly com- 
plete picture of the different aspects of 
botany. The simple, lucid style, the avoid- 
ance of all but the most essential technical 
terms and the many, well-chosen, useful 
illustrations, most of which are drawn by 
the author himself, contribute to make the 
book both attractive and interesting. Fur- 
ther, the brief presentation of the more 
recent developments adds greatly to the 
value of the book. 

There are a few minor errors particularly 
in the taxonomical portion of the book. 
They are no doubt due to oversight and it is 
hoped will be corrected in the next edition. 

P. 510. Eicher instead of Eichler. 

P. 322 : Floral formula of pea {Pisum 
sativum) is given as K 5 O 5 A ( 10 ) G (2) ; 
compare the same given in pages 321 
and 512 : K (5) C 5 A{^) +1GI. 

The instruction (p, 321) that '‘an inferior 
ovary is represented by a line over the 
sign for the gynsecium and a superior ovary 
by a line beneath’’ is not followed in the 
floral formula given in the same page ; 
the lines are below the numbers. There is 
also a lack of uniformity in this respect as 
is apparent from pp. 321 and 322 and else- 
where. 

Ko mention is made of the importance of 
the position of the mother axis in the 
instructions for “representation of floral 
structure” (p. 320) neither is it shown in 
the diagrams given in p. 321, although the 
mother axis is indicated in the same floral 
diagrams given elsewhere. Due to the 
absence of tlie mother axis, the floral 
diagram of the wall-flower (p. 321) conveys 
a wrong meaning. 

The language of the book in certain 
places is rather loose and is likely to be 
confusing to the beginner for whom the 
book is meant. 

P. 510. “All the orders may be sub- 
divided finally into monocotyledons and di- 
cotyledons” is, strictly speaking, incorrect. 
The term “sub-divided” is hardly applicable 
in this case. 

P.500. “The classification of Angio- 
sperms naturally is based on the more 
variable characteristics.” The author in- 
tends to convey the idea that the classifica- 
tion is based on those organs which show the 
greatest evolutionary change. That is, of 
course, shown more profoundly by the 
floral organs than by the vegetative organs 
such as roots. But as expressed by the 


author it is very likely to be misunderstood 
by the students. 

Pp. 500-501. The statements that “the 
classification of plants to-day follows closely 
on that made by the great Sw^edish botanist 
Carl von Linnseus” and “the classification 
of Linnaeus is still the basis of present-day 
classification though much modified” will be 
difficult to justify. Linnaeus suggested the 
sexual system of classification. It w'as 
totally artificial, being based on the number 
or some other characteristic of the stamen. 
Linnseus himself was alive to this fact and 
attempted to classify the plants according 
to their true affinities into a natural system 
but did not live to complete it. In the 
evolution of the natural system of classi- 
fication the contiibution of Linnmus is 
only indirect. As regards the date of the 
publication of the Linnsean system of 
classification it was published for the first 
time in 1735 in his Systema Naimw. 
In 1753 in his S'pecies Plantarum Linnaeus 
described all the species known at the time. 

P. 23. Bacteria are regarded as a sub- 
group of fungi. But the modern tendency 
is to give bacteria and fungi an equal status. 

The book, on the whole, fulfils certain 
needs of the student and as such is a very 
welcome addition to its predecessors. It 
is conceived on a slightly different plan. 
There is a certain freshness in the treatment 
of the subject which makes the book rather 
interesting. The book is easy reading and 
stimulating and although mainly intended 
for students, the layman interested in botany 
will also find it quite enjoyable. 

S. D. G. 


Damage by Frost at New Forest, Dehra 
Dun during the Period 1930 to 1934 
(Forest Bulletin No. 91). By Bachaspati 
Nautiyal. (Manager of Publications, Delhi. 
1935.) Pp. 18. Price As. 12 or Is. 

Frost injury to Forest crop in India is 
so rare in the greater part of India that 
Mr. Nautiyal’s paper has an element of 
uniqueness. The incidence of Frost damage 
is, apparently, so erratic that it is not 
always possible “even with considerable 
past experience, to predict with any degree 
of certainty the locality, frequency and 
severity of Frost.” 

Mr. Nautiyal’s main conclusion from his 
experiments is that protection against Frost 
is better effected by shading the crop with a 
cover during nights only than by having 
cover both night and day. In the latter 
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case, there was presumably a great reduction 
in the soil temperature '‘as the surface was 
never warmed up by the sun, whilst evapo- 
ration continued its cooling effect increased 
by the occasional irrigation.” A series of 
soil temperature measurements recorded by 
Mr. ISTautiyal at depths of 3 and 12 inches 
below the surface gave results in accordance 
with this conclusion. 

The reviewer can confirm this conclusion 
by his observations on the Beech {Fagus 
silvatica) in central Europe. As a rule, 
experience with these Forests indicates that 
the immediate causative factor in Frost 
damage is not so much the element of 
temperature as of dryness. It is to be 
hoped that Mr. Nautiyal will continue his 
researches in this direction also. 


[May 1936 

The Author says (p. 5) that the “same 
Centigrade thermometer was used in re- 
cording temperatures”. Since there was 
a set of six readings for each measurement, 
and since, obviously, there must he the 
lapse of an interval for the tlieimometer 
to correctly record the temperatures, the 
method admits of a small error in that the 
temperatures are not taken at exactly the 
same time. This, of course, could easily he 
avoided by. having six calibrated theimo- 
meters to simultaneously take the readings. 
The record of 40° F. (p. 2) is rather discordant 
in a scientific paper wherein all other tempe- 
ratures are reckoned on the Centigrade scale. 

The Bulletin is illustrated by four plates 
of telling photographs. 

BMlVIENriAR. 


Francis Amory Septennial Prize. 


ThT compliance with the requirements of a 
gift under the will of the late Francis 
Amory of Beverly, Massachusetts, the Ame- 
rican Academy of Arts and Sciences an- 
nounces the o&r of a septennial prize for 
outstanding work with reference to the 
alleviation or cure of diseases affecting the 
human genital organs, to be known as the 
Francis Amory Septennial Prize. The gift 
provides a fund from which the income may 
be awarded for conspicuously meritorious 
contributions to the field of knowledge 
during the said septennial period next 
preceding any award thereof, through 
experiment, study or otherwise. .. .in the 
diseases of the human sexual generative 
organs in general.” The prize may be 
awarded to any individual or individuals 
for work of ^ extraordinary or exceptional 
merit ’ in this field. 


In case there is work of a quality to 
warrant it, the first award will be made in 
1940. The total amount of the award will 
exceed ten thousand dollars, and may be 
given in one or more awards. It rests solely 
within the discretion of the Academy 
whether an award shall be made at the end 
of any given seven-year period and also 
whether on any occasion the prize shall 
be awarded to more than a single in- 
dividual. 

While there will be no formal nominations, 
and no formal essays or treatises will be 
required, the Committee invites suggestions 
which should be made to the Amory Fund 
Committee, c/o the American Academy of 
Arts and Sciences, 28, Newbury Street, 
Boston, Massachusetts, U.S.A. {Research 
and Progress, 1936, 2 , 126.) 
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A CCOEDUnTG to the Pre»ss report pub- 
lished recently the Government of 
India is contemplating the appointment of 
a special committee to suggest reforms in 
the present educational syllabuses and 
methods, as a sequel to the report of the 
Sapru Unemployment Committee. The 
special committee is proposed to be assisted 
in its deliberations by two or more British 
experts on technological education. In the 
meantime, the Central Government is con- 
sidering the report of the Sapru Committee 
witli a view to discover the extent and 
direction of the application of its proposals 
for relieving unemployment, in the light 
of the opinions received from the provinces. 
The main conclusion of the Sapru Committee 
is that the problem of unemployment will 
ultimately be solved by the institution of 
more technical schools, and by the improve- 
ment and adaptation of the existing system 
of educa.tion to the needs of a growing 
community. The Committee has also sug- 
gested me?jsures of reform in the conditions 
of service with reference to wastage and 
recruitment. The general aspects of un- 
employment have been discussed by a 
number of special committees, the legislative 
bodies and the leaders of public opinion, 
who have exi)ounded the causes and remedies 
of such unemployment. The announce- 
ment in the Press that a new committee is 
speedily to be appointed might lead to the 
impression that Government is not already 
surfeited with documents, and it is almost 
certain tha-t this new committee, however 
much it may be strengthened by the British 
experts, is not going to be the la.st. The 
problem of unemployment is far too compli- 
cated in India to invoke the aid of educa- 
tional reform alone to provide remedies. 

Every school girl knows that unemploy- 
ment results where the output of trained 
men and women exceeds the power of 
their absorption in occupations for which 
they are fitted. The institution of technical 
schools and colleges is not a remedy, for they 
are bound to become crowded by young 
men and women who, irrespective of their 
tastes and aptitudes, must necessarily flock 
to them in the hope of finding suitable 
employment at the end of their training, and 
unless commerce and industries keep pace 
with the annual output of a large number of 
technical graduates and certificate holders, 

. there is bound to be unemployment among 


852 


CURRENT SCIENCE 


[June 1936 


them, unless they have sufficient capital to 
launch upon independent commercial or 
industrial enterprises. The prosperity of 
these private industries, however, depends 
upon favourable markets for their products, 
and also upon their survival value in their 
competition with the large financial syndi- 
cates. We fully sympathise with the desire 
to encourage technical training, though we 
feel bound to emphasise the possibility 
that such training of experts is bound to 
produce unemployment among them far 
more speedily perhaps than general educa- 
tion has done among the purely academic 
graduates. The advocacy for the extension 
of technical schools might temporarily re- 
lieve congestion in the universities, pro- 
vided careers are offered to all who benefit 
from training in such institutions, and 
provided also that Government and other 
employing - agents abandon their insistence 
on the university degree as a passport to 
service. The growth and popularity of the 
technical institutions are generally governed 
by the rapid expansion and development 
of commerce and industries in the country, 
which must demand in an increasing 
measure the services of a large number of 
highly trained men. They are the necessary 
ingredients in the normal evolution of the 
economic life of the country and their 
significance and value to its prosperity are 
practically lost when treated as emergency 
measures;- The causes which have led to 
unemployment in other countries are not 
the same as in India ; in the former, 
machinery and women have gradually 
ousted men, and in the latter, an eager 
contest for Government posts, a scramble 
for prizes in all the learned professions which 
only the specially gifted persons can win 
and finally the great concentration of the 
rural population in towns must account for 
the economic disturbance. This unsatis- 
factory state of affairs is to be accounted for 
by the fact that the education imparted to 
young men and women has generally pro- 
duced a profound aversion for the profession 
of their fathers and a fatal madness for 
positions of power and patronage in the 
Government service. The attraction, there- 
fore, of the universities and colleges to men 
who may or may not possess the power to 
profit by their discipline is frequently 
alleged as the cause of unemployment in 
India and naturally the remedy is proposed 
to be sought by introducing reforms in 
education. But it must be remembered 


that so long as the employer requires quali- 
fication in either reformed or unreformed 
education such as colleges and schools can 
impart, for employment, w^e need entertain 
no hope of betterment. It seems to us that 
the cure for unemployment lies neither in 
the reforms of education, nor in the estab- 
lishment of technical institutions, but in 
the replacement of the university degree 
by Government examinations so designed 
as to suit the requirements of the different 
branches of service, the redistribution of 
population so that the sparsely populated 
and unexploited areas in India are developed, 
the encouragement of emigration within the 
Commonwealth to enterprising Indians by 
offering them facilities for settling and 
acquiring property, and Indianisation of all 
the branches of service including the 
Eailways. 

/ Although the problem of unemployment is 
not directly connected with the existing 
system of education, yet it has not kept 
pace with the spirit of the modern tendencies 
in public life. The conception of a Hew 
World which the Constitutional Keforms 
will shortly introduce, is stored, with riches 
waiting for the Minister of Education to be 
explored, assimilated and turned to national 
account. Before him lie the greatest possi- 
bilities of the future, perhaps the most 
fascinating prospect of a great creative 
effort and an endless field of achievement. 
Education, interpreted in a broader sense 
than any acknowledged by its i>rofessors, 
is not at present the dominant concern of 
the State. The dominant interests of the 
public are the economic and the political, 
and education revolves as a dark subsidiary 
planet in a distant orbit round these self- 
important bodies. But real and imx:)ortant 
as they are, they have very little claim to 
dominate the life of the community for ever. 
It is this subordinate position into which 
education has been forced, which must ac- 
count for the retardation of progress in the 
country. In the coming order of social 
and political system for whose appearance 
the new Eeforms have raised hopes, educa- 
tion should be an equal partner in a com- 
munity of interests. As long as education 
is made to give way to the demands of 
politics and economics, which we may 
arrange into the League of Hations, indi- 
vidualism or socialism, so long we shall 
make no headway, but rather reinstate on 
another level the social evils we are trying 
to cure on this. The fortunes of the- 
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community do not depend on the rearrange- 
ment of the political and economic puzzle. 
They lie in another region, the minds and cha- 
racters of the citizens which are the funda- 
mental assets of the State. The educational 
reform to which we look forward is the 
creation for education a position where, 
though it may not claim to dominate 
politics and economics, it shall not permit 
itself to be dominated by them. It should 
have the rights and privileges of Dominion 
Status in the Commonwealth of State inter- 
ests, in order that its genius might develop 
on its own lines, freed from the tangle of 
other departments and the electioneering 
vicissitudes of loarty politics. 

But as things now are, the control of 
education is tied up to the wlieels of the 
political chariot, and whatever disasters 
overtake this chariot, they are immediately 
reflected in a corresponding injury to the 
interests of education. The more intelli- 
gent section of the public has not visualised 
the anomaly of a Minister of Education, 
who has set on foot what is practically a 
life’s work, being thrown, out of office, 
because the party to which he belongs has 
come to grief in the elections on totally 
different ground, and his successor, not 
being interested in his ideas, pulling to 
pieces the far-reaching plans laid by the 
defunct member. It is this egregiously 
vicious system of collective responsibility 
of the cabinet, which has arrested the 
development of education, by being asso- 
ciated with interests of a lower level of 
value. Political vicissitudes break its con- 
tinuities and discredit its signiflcance. The 
first stei3 in the educational reform, as we 
conceive it, is to free the management of its 
affairs from the baleful political exigencies, 
and education must cease to be a party 
product. 

The second stage in the process of reform 
is to abolish from the theory and practice 
of education the pernicious idea that it has 
a tripartite division, elementary, secondary 
and higher, arranged in order of importance, 
and designed for the different classes of 
people. The growth of the human mind 
is continuous and, whatever agency is 
employed to promote its development, it 
must be a unitary whole. A ^eat deal of 
intellectual, snobbishness has arisen by treat- 
ing education as distinct compartments, 
which, on the other hand, must be con- 
ceived as the bond of union which embraces 
the mind in its entirety. The human 


mind is not conscious of its own divisions 
corresponding to the three grades, which, 
however necessary for administrative pur- 
poses, represent only a common enterprise. 
The conception of education as a unitary 
process of civilising the human mind 
amounts practically to the elimination of 
the examination system. TTe have assigned 
to examination a value far greater and more 
important than really belongs to its function 
and purpose. This hand maiden now domi- 
nates and overshadows the entire house- 
hold of education, which has quietly receded 
into the background and its restoration to 
its proper position of the legitimate mistress 
is a measure of reform which must necessarily 
follow the change of our conception of its 
ideals and functions, as the greatest recon- 
ciling element in social life. In the mansion 
of education, there is a single story, which 
may be many-sided but still singleV 
The present system of education is not, 
as is commonly and frequently criticised^ 
rooted in the life of the people. Its pur- 
pose is not relevant to their needs. It is 
the creation of Government to suit the 
special needs of administration. It sup- 
ports their interests and embodies their 
prejudices. It brings a foreign culture 
imposed upon the genius of the people from 
above by the ruling people who think that 
they know what is good for the country. 
The country suspects the motive behind it 
all- These criticisms are as familiar to us 
as the things by which we are surrounded 
from childhood. The people are imdoubted- 
ly keen for education, if it is good for some- 
thing, but they are naturally indifferent to 
w'hat if offered to them in the name of 
education leading their children nowhere. 
Education is mixed up with a multitude 
of other extraneous things, which have 
nothing to do with it, and of which people 
do not approve, — ^institutions and interests 
which in a very subtle but powerful way 
it bolsters up and perpetuates. They agree 
with everything we might tell them about the 
need and urgency of education, but the 
actual system and the purpose of education 
now in practice they distrust. This feeling 
which is undoubtedly widesiuead ex|)lains 
the prevailing indiffbrence of the working 
classes to education. The reform of educ?.- 
tion must attack this indifference : it can 
do so only by making the schools so efficient 
and popular that children will clieeiiiilly 
and of their own accord conn.* to tlK-na an«l 
will not willingly leave them, i> tiii-cugh 
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children that education hopes to reach the 
parents and society, and it must be re- 
membered that CYery child who leaves the 
school unwillingly is a missionary for educa- 
tion, and everyone who leaves it in a con- 
trary frame of mind is a dangerous force on 
the other side. 

We cannot enter here into all tlie general 
and special aspects of educational reform, 
but can only indicate its general 


and the future policy of its control and 
management. If we think of education in 
all its bearings and its nature, as lifelong, 
as interpenetrating all occupations, as teach- 
ing every man and. woman of doing their 
work in a better and more intelligent way, 
as co-extensive with the entire held of social 
activities, then education should be auto- 
nomous in its own territory. This reform 
being effected, all else will follow. 


Madras Fisheries Department. 


A S in the previous years, the Administra- 
tion Report of the Madras Fisheries 
Department for the year 1934-35 marks an- 
other year of continued progress in the work- 
ing of the Department under the able and 
enlightened guidance of its Director, Dr. 
B. Sundara Eaj. The year was one of 
prosperity to the fishing industry on both 
the West and the East Coasts in spite of the 
fact that sardine, the most important 
shoaling fish of the Presidency, was absent 
during the year and the mackerel was only 
moderately abundant. 

For the students of Indian ichtliyology, 
both pure and applied, the Report is a 
regular mine of information regarding the 
progress in our knowledge of the bionomics 
of some of the principal food fishes of India. 
During the year under rep)ort the discovery 
of the breeding grounds of the oil-sardine 
{8arclinella longieeps) and the direct proof 
of the establishment of Catla {Catla catla) 
in the Cauvery river are annoniiced, and 
it is a pleasure to note that the persistent 
efforts and the continued apjdication on 
the part of departmental officials liave been 
crowned with success. One can now^ confi- 
dently hope that the utilisation of the 
knowledge thus gained will lead to a much 
greater prosperity to the fishing industry of 
the Province. 

It is also a matter for grchification that 
the spawning season, eggs and early stages 
of the half -beak {Eemirhamphns georgii) 
have been worked out and it should now 
be possible to deal more adequately with 
the important seasonal fishery of this species 
in the Palk Bay. A great advance has been 
made in the breeding of JEtroplus and it 
has been proved that it can thrive in ponds 
where the elimination of natural enemies, 
such as murrel, snakes and frogs, is not 
practicable. This fact renders the fish very 
suitable for stocking ponds, etc. 


As w'as to be expected, the adverse effects \ 
of the construction of the Mettur Dam arc 
now being gradually felt in the decrease oi | 
the fisheries of the Cauvery below the dam. | 
Unfortunately throughout India no attempt I 
is made to reconcile the needs of the fisheries t 
and of the irrigation projects ; the latter i, 
invariably lead to the deterioration of the 
former, resulting in the undermining of a 
valuable source of food supply. 

According to the Director, The most 
notew^orthy result of technologieail research 
is the production for the first time of sardine 
oil with a vitamin A potency equal to one- 
fourth that of cod liver oil and the discovery 
of four other Indiem sea fish which yield 
oils with a high vitamin A content. Tlic 
remarkable fact has also been ascertaiiiCHl 
that South Indiam shark liver oil is more . 
than 4*2 times as potent in vitamin A as 
cod liver oil.” These researches indicate 
that a very valuable source of vitamin A 
will soon be brought within the reach of the ; 
poor people leading ultimately to a great 
imxrrovement in their health. 

Besides the fisheries {sensu stricto), the 
Department achieved considerable success 
in the rearing of Pearl oysters and the 
possibilities of the production of culture 
pearls in India on a commercial scale can 
now be visualised. It is, however, regretted j 
that two and a half years of cultural experi- 
ments in the Pulicat edible oyster beds ; 
had to be terminated abruptly owing to a ‘ 
disastrous drought during the year under 
report. All the same, these experiments 
have furnished precise data concerning the i 
zone at which maximum spatfall occui's 
and the reason for such occurrence. The 
Chank market showed a glut and very little 
business was done, but in spite of the fall 
of revenue from this fishery, research on 
Chank Fisheries was continued with consi- ^ 
derable success. f 
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The activities of the Department comprise, 
besides administration and scientific research, 
supply of biological specimens to univer- 
sities and educational institutions in India, 
anti-malaria work by the introduction of 
larvicidal fishes, socio-economic work such 
as education of fishing people, esta-blishment 
of co-operative societies for their benefit, 
etc., propaganda in the form of rural 
pisciculture, exhibitions, etc., and fishery 
legislation. Under the heading of Publi- 
cations ” attention may be directed to 
Bulletin on Marketable Fishes and A Pojoular 
Account of Fishery Activities which, when 
published, will greatly enhance the prestige 
of the Department and will enable the lay 
public to evaluate for itself the advantages 
it can receive from the proper working of a 
scientific fisheries department. 

The Expenditure and Eevenue of the 
Department shows an adverse balance of 
Es, 1,27,086-4-1, but when the vast advan- 
tages the Department confers on the fishing 
people and the production of a healthy, 
nutritious diet for the general public are 
taken into consideration, the subsidy of a 
lakh and a quarter of rupees from the Pro- 
vincial revenues seems insignificant. But 
it seems that in spite of considerable efforts 
on the part of the Department the real 
significance of the fisheries is still not fully 
realised. In the opening paragraph of the 
introduction the Director says that '‘indi- 
cations are not wanting that Fisheries as a 
latent source of food and wealth has not 
so far received adequate recognition. With- 
in the last fifteen years the question of the 
continuance of the Department as a national 
service has been pressed on Government’s 


attention on no fewer than six occasions. 
The findings of the census of 1931 that 
agriculture has reached its maximum pro- 
duction under present conditions and the 
Presidency can no longer feed itself, is a 
serious warning to the country that atten- 
tion should now at least be directed to 
fisheries as the only other prime source of 
food-supply, and as a valuable addition 
to the country’s wealth.” It may here 
be recalled what Surgeon-Major Francis 
Day observed in his Rejiort on the Fresh 
Water Fish and Fisheries of India and 
Burma (p. ecxxxvii). lie stated “ how 
great must be the moral responsibility of 
legislators, who, living amongst a iDopula- 
tion such as exists throughout India, more 
than half of whom would consume fish could 
they procure it, have permitted the de- 
population of the fresh -water fisheries, and 
allowed the destruction of so great a source 
for the supply of animal food. Now that it 
clearly appears millions would eat fish could 
they obtain it, surely the re-population and 
future protection of these fisheries will be 
considered an important subject for consi- 
deration as a means of supplying loss of 
physical powers and nervous energy.” The 
value of this unlimited food-supply of high 
quality becomes inestimable during famines 
when crops fail owing to floods or drought. 
Attention may here be directed to the fact 
that the Eoyal Commission on Agriculture 
made strong recommendations for the eco- 
nomic exploitation of the fisheries in India 
principally with the idea of improving the 
physique of the agriculturists whose ill- 
balanced diet received the attention of the 
Commission. 


Dependence of the ‘‘ Visibility ’’ of an Object on its Apparent Size. 

By C. S. Karve, B.sc., 

Fergusson College, Poona. 


I N choosing suitable objects at different 
distances as landmarks for making 
observations on “visibility” in meteorologi- 
cal practice, one of the conditions that is 
considered desirable is that the objects 
should subtend at the eye of the observer 
about the same angle. It is also generally 
known that other conditions remaining the 
same, an object of smaller angular size 
ceases to be visible at a shorter distance. 
In order to obtain some definite information 
regarding the manner in which our estimate 


of visibility would be affected if the sire 
of the object is allowed to vary, so)CS. 
experiments were carried out during nd- 
last few months in the grounds of the Feram, 
son College, . Poona. The objects umiA 
observation were square sheets of white 
paper pasted on a large blackboard. This 
ensured uniformity of background and simi- 
larity of illumination. The size of the 
board was about 5' x 4'. Five different 
sizes of paper were used, the sides of the 
squares being 2 -75 cm., 5 *5 cm., 11cm., 
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22 cm. and 33 cm. Observations wore made 
at different distances from the board nearly 
normally with the help of a Wigand Step- 
Visibility -Meter (' Stufen-sicht-messer ’). The 


through which, when the object is viewed, 
it becomes just unrecognisable from the 
surroundings. Wigand fixed the scale of 
the instrument in such a way that when an 
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ANGLE SUBTENDED BY OBJECT IN RADIANS 
Fig. 1. 

White object against black background. Illuminated by 3ky-light. 
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Fig. 2. 

White object against black background. Illuminated by sunlight. 


'distance of the place of observation from the object, having very good contrast from the 


object varied from 50 metres to 180 metres. 

The visibility meter consists of a series of 
14 ground-glass discs of graded degrees of 
mattness, any one of which can be placed 
in front of the observer's eye. A measure 
of the distinctness with which an object 
is seen is given by the number of the disc 


surroundings is viewed in perfectly clear 
weather through disc ISTo. 14*3, the object 
would become just invisible. The grading 
of the discs is such that two discs with 
numbers m and n when superposed pro- 
duce the same effect as a single disc of 
number m + n. 
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The observations taken on a number of 
ver^ dear mornings with different sizes 
of objects and different distances of observa- 
tion are plotted in Fig. 1. Separate signs 
are used to indicate observations taken on 
different days. The continuous line is the 
mean curve drawn through the plotted 
points. In order to bring together all 
observations to the same scale, the angular 
size of the object at the observer’s eye is 
plotted against the distinctness with which 
the object was seen; (as measured by the 
disc-number of Wigaiid Visibility-Meter at 
the threshold of recognition). It will be 
seen that as the object increases in size 
from a very small value, the distinctness 
increases rapidly up to an angular size of 
about 1 *5 X 10-3 radians or (5' of arc) and 
thereafter the increase is much less rapid. 
The Wigand number practically approaches 
the value 14 when the angle is 5 x lO-^ 
radian or 17' of arc. 0*5° seems to be a 
safe lower limit of size for visibility land- 
marks. * 

As one may expect, there is a dependence 
of visibility on the lighting of the object. 
Another series of observations taken in the 
evening, also in very clear weather but 
with sunshine falling on the board, are 


plotted in Fig. 2. In this case, as the 
apparent size of the object decreases, the 
distinctness is little affected until a size of 
about 3' is reached after which it diminishes 
very rapidly. The difference between the 
curves when the illumination on the object 
is altered shows that if a distant tower or 
pillar is chosen as a visibility landmark, 
the estimated visibility will, other conditions 
remaining the same, depend also on the 
relative position of the sun, observer and 
object. 

The. bearing of these results on the, 
problem of determining vertical visibility 
in the atmosphere by observations of pilot 
balloons is obvious but this question is 
complicated by a number of other factors, 
such as the size and colour of the balloon, 
the colour and brightness of the sky, the 
altitude of the balloon at which observations 
are taken, the manner in which the trans- 
parency of the atmosphere varies in the 
vertical, etc. 

The Wigand Visibility -Meter used for the 
above observations was kindly loaned by 
the India Meteorological Department. The 
observations were taken at the suggestion of 
Dr. K. R. Ramanathan, Meteorologist. 


Occurrence of Derris elliptica in India. 

By S. Krishna and T. P. Ghose, 

Chemical Branch, Forest Research Institute, Dehra Dion. 


D EEEIS root is at present an important 
article of trade since it is a potent 
insecticide, acting both as a contact and 
stomach poison to aphids and caterpillers 
infesting vegetables and fruits. Moreover, 
being non-poisonous to man and animals, it 
is preferred to arsenical and other poisonous 
insecticides used as spray or dust on vege- 
table food products. In animal husbandry 
it has proved very effective against ‘‘Warble 
Fly”, poultry pests such as “Eed Poultry 
Mite” and it forms the basis of some proprie- 
tory sheep dips. In view of these uses 
there is a growing demand for Derris and the 
supply of good quality Derris root does not 
appear to be in excess of the demand at the 
present moment. 

Derris is a general name applied to 
several species of Derris, native, throughout 
the Tropics. But Derris elliptica and Derris 
malaecensis are at present the chief source 
of Derris of commerce and they come mostly 
from Malaya, Sarawak, British Korth Borneo 


and the Dutch East Indies where the culti- 
vation of these species has greatly been 
increased — within recent years. In Philip- 
pines,^ Belgian Congo, ^ jSTew Guinea^ and 
other places where Derris species are 
indigenous, attempts are being made to 
increase the production by cultivation of 
suitable strains. 

Several species of Derris are known to 
occur in India; of these Derris robnsia and 
Derris scandens were examined by McTndoo, 
Sievers and Abbott^ in 1919 and both were 
found to be avoid of insecticidal properties. 
Derris uliginosa, which occurs in fair abund- 
ance in certain parts of Bengal and Assam, 
was examined by Tattersfield in 1926-27 and 
was found to possess very little insecticidal 
properties. Derris elliptica, which is known 


^ University of the Philip fuics Xatnral and Applied 
Science Bull., Oct. 1933, 3, No. 2. 

2 Bull. Agricole du Cotigo Beige, 1934. 25, No. 3. 

^ The A ew Guinea Agei^ Gaze tie, 1935. 1, ob. 

4 Jour. Agr. Besearc'/i , 1919, 17, 177 'iOO. 
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C‘.8tail)U8lHMi kiiowledg’c in spermatogenesis 
and secretory phenomena. 

In the earliest oocytes of some animals 
tlie Golgi apparatus is said to occur as a 
mass without any dilTerentiation into an 
osmiophilic region and an idiosome. In 
some other early oocytes as well as in grow- 
ing ones the apparatus has been described 
in a variety of ways. Granular, vesicular 
and batonette shapes are commonly referred 
to. In the ring and batonette shapes 
dilferentiation into chromophilic and chromo- 
phobic regions have been observed. The 
question arises whether all these could be 
derived from the Golgi mass without any 
differentiation into osmiophilic and osmio- 
phobic regions or whether the shape is (Ixed. 
Curiously enough Natli® and Harvey’ seem 
to consider that the shape is fixed. Nath in 
the earliest oocytes of scorpions^ described 
''a few clearly-defined curved rods lying on 
one side of tl\e nucleus”. But in Gulex^^ 
Dysdem.is,'^^ Fervplaneta^^ and Pheretinm he 
describes vesicles and especially in PJiereihna 
he attempts to interpret the varioiis other 
shapes that he observed as caused by im- 
proper fixations and optical sections. In a 
recent pax^er^^ mentions tliat the Golgi 
ap])aratus is polymorphic, but I have not 
been able to make out whether that apidies 
to oogenesis also. 

Harvey, on the other hand, consul ers that 
there can only be one. form of Golgi apparatus 
in invertebrate's and that resemibling the 
dictyosoraes. He had previously dxsscribed 
in the oogenesis of Clona intesUnalk^'^ tlie 
Golgi apparatus occurring as “■ aigentophil 
vesicles and irregular masses ” but in a 
recent paper he lias ignored his previous 
results. The reason for such a procedures 
becomes apparent wlien lie remarks, while- 
criticising Natids work, that there can be 
no connecting link between these vesicles 


^ Nath, V., QuarL Jonni. Micr. Sci., 1930, 73, 
477-507. 

^ Harvey, L. A., Proc. Roy. Soc. Lojidon, (IJ), 1931, 
107 , 414-441-455. 

s Nath. V., Proc. Roy. Soc. Zo.vdou, (B), 1025, 9S, 
44-58. 

Naih, V., zellf. mikr. Aiixt., 1929, 8, 055-690. 

Bhanclari, K. G., and Nath, V., Zeii. zellf. viikr. 
Anat., 1930, 10 , 604-624. 

Nath, V., and Mohan, P., /. Morph.., 1929, 48 , 
253-279. 

^2 Nath, V., Quart. Joum. After. ScL, 1933, 76, 
129-143. 

^3 Harvey, L. A., Proc. Roy. Soc. London, (B), 1927, 
JOl, 136-162. 
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a.ncl the. net-like Golgi apparatus cliaracteristic 
of vc^rtebratc cells which is the fundamental 
absolute, to which a.ll questions of the form 
of Golg'i apparatus must ultimately pe 
rehmred Thus the very existence of the 
otlu'r shapes recorded are questioned. In 
this he does not attempt to interpret or refer 
to similar shapes observed by other workers in 
spermatogenesis and sec,retory cells of both 
vertebrates and inverb'brates. 

That hollow spheivs have an existence 
could be made out from the fact tliat l.lie 
main reason of Ilirschler^* for jiostulating an 
apppa.ratiuhalt. was that in the eas*' 
of hollow Golgi spheres the central contents 
could not ])ossihly b<^ the same as the external 
cytoplasm. Ilirschler had described the 
Gol,gi_ apparatus in tlie eggs of Gtom 
intrHiiudis as bavin.g ring and half-ring .shape.s. 
Gatenby'® records iii some licpidoptera 
batonetl.es becoming converted into rings. 
Beams and Goldsmitld® in the salivary gland 
celLs of Ghironomous present photomicro- 
gra])hie. evidem-.t^ of ring and half-ring sliape.? 
occ.urriii,g side' by side. Finally, Bowen’s” 
hguri's of the', acroldast amd the Golgi rem- 
nant in JCntichiiiUis ctts<Miit()idrs show tlmt 
in tlie cast', of the*, dic.tyosome shaped like, a U, 
sections in some', particular planes produee 
rin.gs as tlie Golgi body necessarily has three 
dimensions. 

It is qni1:e possible as my experience lias 
.shown, that in some, eggs tlu'. shape i,s 
lixi'.d Idironghont oogi'nesis. But that fact 
alom^ dcK's not entitle' one 1,o detim' the sluipe. 
of tli(' Golgi bodis's as Jixed in all types of eggs. 
Varial.ioiis in tlu' shajx^s of the network— like 
Golgi ■apparii.tns of vertelirate somatic cells 
h'd .Bowc'ii"® to conelnde that the Golgi 
ajiparatus may assume any sliape, the is'ii- 
enlnm or iietwc.rk bi'ing only one expression 
of its protea.u app<'arauee. How dili’m'.nt 
is this conception from that of Nath and 
Ilarvtry ! 

The Golgi apfiar'itns of secretory cells and 
.sperm atoeyt.i's is in no way dilfement from 


llii-schler, J. w/'/fv. Anal., 1918,91,140-182. 
(Jateilby, J. Jb, Quart, fount. After, Set,, 1917, 62, 
407-465. 

Beani.^j, 11, \V., and Goklsmith, J. B., /. ALrph., 
1930, 50, 497-517. 

17 Bowen, R. H., Biol. Bull., 1920, 39, 316-359. 

1® S libra mani am, M. K., Pro:. Ind, Acad. Sci,, 1934, 
1 , 6, 291-316. 

Siibramaniam, M. K., and Gopala Aiyar, B.,Pnc. 
Ind, Acad. Set., 1936, 3, 3, 175-195. 

20 Bowen, R. H., Anat. Rcc., 1926,32, 151-193. 
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A portion of Clibanariiis egg showing the various 
stages mentioned in text. 

Nassonov X 1,800 



1. Golgi grain. 2. Golgi vesicle. 3. Rupture 
cf vesicle. 4. Batonette. 


that I have found between a mass and a 
typical batonette. 

In the eggs of Clibanarius^^ and Stomop- 
nemtesr’^ granules, vesicles and batonettes 
occur side by side at certain stages. But 
from tlieir order of appearance and from the 
fact that no case of a de novo origin has ever 
been notea by me or others and also from 
tlie occurrence of distinct and unmistakable 
intermediate stages, I believe it will be 
interesting if all tlie stages could be demon- 
strated in a single photomicrograph and thus 
the. position cleared, in regard to the inter- 
relationship of the various shapes at the same 
time. 

My own conception of the batonette 
formation is this. The Golgi mass occurring 
in the earliest oocyte breaks up into a number 
of granules in which, as in the mass itself, 
there is no chromophobic component. These 
granules when they enlarge into vesicles 
become differentiated into osmiophilic and 
osmiophobic regions. Eupture of the vesicles 
takes place resulting in the formation of a 
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"^Chromop^obic. 


Qol^L Grains. > Pesicles, — > J^u/?ture a/ resLcUrtBatonetCe, 


those found in the various other tissues of 
the body because it is the Golgi bodies in the 
eggs which give rise by division and distribu- 
tion to the Golgi ax)paratus of all the cells in 
the body. Hence we are faced with the 
question how the Golgi bodies having the 
same origin can be assigned different shapes 
in different cells. Eitlier the diversity of 
shape should be accepted or a do novo origin 
of the Golgi apparatus in different cells 
should be proved. The latter possibility 
being negligible the only recourse will be 
to accept the former one. If the diversity 
of shape is accepted, naturally there should 
be intermediate stages between the Golgi 
mass, granules, vesicle, batonette and the 
network. Leaving the origin of the network 
for a later communication I shall consider 
here the nature of the intermediate stages 


batonette in which the idiosome is in relation 
with the cytoplasm. In the photomicrograxDh 
and the accompanying text- figure my conclu- 
sions are given in a pictographic manner. 

It is true that such a regular series of 
stages leading from the Golgi mass to a typical 
batonette is of rare occurrence and hence 
extreme caution is necessary in coming to 
conclusions. It seems that the more one 
learns about the shape or function of the 
Golgi bodies, the more evident does it become 
that its shape or function at first described 
in many patterns is gradually resolved into 
numberless variations of a single basic pro- 
cedure. 


Subramaniam, M. K., Joiini. Roy. Micr. Soc.., 1935, 
12-27. 

“- Subramaniam, M. K., and Gopala Aiyar, R., Zeit. 
zellf. mikr. A7tat„ 1936, 24, 4, 576-584. 
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Obituary. 

Dr. N. A. F. Moos, D.Sc., L.C.E., F.R.S.E. 


T he recent death of Dr. Moos recalls to 
memory the century- old history of 
the Bombay Observatory and the part he 
played in its development and growth during 
the period of nearly a quarter of a century 
from 1896 — 1919, when he held the post 
of Director of the Institution. 

The present site of the Observatory at 
Colaba was selected and the grounds en- 
closed in 1823. In 
common with 
many other obser- 
vatories, the 
Colaba Observa- 
tory began as an 
Astronomical Ob- 
servatory. In 1841, 
magnetical and 
meteorological 
work w^ere added 
to the activities of 
the institution but 
it was only from 
1846 that the 
Observatory was 
properly equipped 
and began to take 
regular observa- 
tions in magnetism 
and meteorology. 

Although at first 
there was a whole- 
time Astronomer 
in charge of the 
Observatory, later 
the superinten- 
dence of the Ob- 
servatory was 
carried on as part- 
time w^ork by a 
college professor 
and then by officers in the Eoyal !Navy. 
In 1864 a Committee w^as appointed by 
tlie Government to enquire into the working 
of the Observatory and recommend its future 
programme of w'ork. They recommended, 
among other things, that for doing useful 
scientihc wnrk a primary necessity was 
whole-time control by a skilled Superinten- 
dent. Except for the work required in 
connection with the accurate determination 
of time, it was not considered desirable to 
have an astronomical programme. In 1865 
Mr. Charles Chambers w’-as appointed as the 


first full-time Superintendent. TUe Obser- 
vatory was, in a short time, equipped mth 
autographic instruments giving continuous 
records of magnetical and meteorological 
elements. Under the direction of Mr. 
Chambers tlie Observatory soon entered 
upon an era of real scientific activity both 
in regard to the collection of aceuiate data 
and to their discussion. Mr. Chambers 

contributed a large 
number of papers 
(about r32) on the 
subjects of Terres- 
trial Magnetism 
and Met<^orol()gy, 
many of wliich 
were published in 
the Transactions of 
the Royal Sociely. 
He also wrot(^ a 
Memoir on "tlie 
Meteorology of tlie 
Bombay i* resi- 
dency'”. 

Mr. Charles 
, Chambers, p.r.s., 
di(^d siid(l(‘nly in 
1896 and Dr. N. A. 
F. Moos was eq- 
pointed to succeed 
him as Director. 
Dr. Moos wortjjily 
iiplield th(‘ tradi- 
tion of sciimtilic 
woi’k (established 
by Mr. Cdiam])(‘rs 
and ad(l(Hl to the 
international repu- 
tation of the Ob- 
servatory. In 1900 
the magnetic work 
of the Observatory was threatened by 
the propos(‘d introduction of electric traction 
in the city of Bombay and to ].)resci’ve the 
continuity of the long Bombay record it 
became imperative to shift the niagnUic 
work to a protected sit(‘. in the neighbour- 
hood. Such a site Avas secured at Alibagh, 
about 19 miles to the south-east of Bombay 
and after the construction of necessary 
buildings, w^hich include a double-walled 
constant temperature room, n&w magnetic 
instruments were installed and duplicate 
records for two years at the old and new 
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sites were secured for eompcjrison purposes 
before the (‘lectric service actually commenced 
its operations. Like Mr. Chambers, I)r. 
Moos, in addition to publishing the usual 
observatory data in periodical volumes, also 
made a large number of valuable discussions 
on these and other allicnl data. His greatest 
effort hoAvever was the publication of 
two volumes of the work entitled Colaha 
Magnetic Data lS4G-190/j, Tlie observa- 
tional materia.1 of this launarkabh^ series of 
magnetic observations (‘xtending over GO 
years ar(^ pn^sented in the first volume and 
their discussion follows in the second. The 
reader is at lirst overwhelmed by the mass 
of figures in tabular form which are pre- 
sented for his study but tliis feeling soon 
gives place to one of admiration for the 
enthusiastic perseveiance of the author in 
carrying through such a trcmiendous piece 
of work to its conclusion and the thorough 
manner in which the results are discussed. 
The volumes form an outstanding contri- 
bution to the science of .ferrestrial Magne- 
tism and. remain a v(uy valuable store- 
house of information for students of Terres- 
trial Magnetism. 

vSince. 1905 magnetic data have now 
accumulated at the Alibagh Obs(u'vatory for 
a further period of 31 years and it is hoped 
that the India Meteorological Department, 
wiiich now completely controls the internal as 
well as the external activities of the two 
Observatories, will lind a suitable opportunity 
to bring the results and their di>scussioii 
up-to-date. 

Dr. Nanabhai Ardesher Framji Moos was 
born on the 29th October 1859. He took 
his degree in Enginemhng from the Poona 
College of Science in 1878. Immediately 
after lus graduation he served the Bombay 
Municipality as an Assistant Head Superin- 
tendent of Engineering but finding no 
attraction in the post he soon joined the 
staff of his college wliere he served for 
five years. Not satislied with the prospects 
that’ were then open to an Indian in the 
Educational Department he went to Europe 
for higher education, joined tlm. Edinburgh 
University and took there in 1886 the 
degree of Bachelor of Science, with dis- 
tinction. In Edinburgh he won several 
medals and also the Bursarship of the 
Highland' Society of Scotland; he stood 
first in tlie competition examination for the 
Van-Dunlop Scholarship in Science but as 
he had not put in the requisite number of 


terms at the University, could not secure it. 
The impression he created at the Edinburgh 
University and the recommendations he 
carried from Sir W. Muir, the Principal of 
the University, helped him in securing the 
acting post of Inspector of Fe.ctories on his 
retuni to Bombay. Soon after lie reverted 
to his x)ost in Poona College and was thence 
transferred to the Chair of Physics in Elphin- 
stone College, Bombay. In 1892 he got 
the substantive post of inspector of Factories 
but finding the post uncongenial to his 
academic and scientific tastes he sacrificed 
the higher emoluments of the post and 
returned to his College professorsliip. 

On the death of Mr. Charles Chambers, 
F.R.S., in 1896 Dr. IMoos was appointed 
Director of Bombay Observatory, a post 
wdiich lie held for 24 years. It falls to the 
lot of few scientifte men to set up new first 
class observatory but Dr. Moos was fortu- 


nate in having two such opportunities in 
the building up of the New Magnetic Obser- 
vatory at Alibagh and of the Time Ball 
Observatory at Karachi. 

Dr. Moos' investigational work was mainly 
directed to the sciences of Terrestrial ]Magnet- 
ism and Seismology as during his tenure 
of office and in effect since 1888, the work of 
the Meteorological Eexrorter at Bombay 
was placed under the control of the Govern- 
ment of India and was imt in charge of the 
local Superintendent of Telegraphs as a half- 
time officer. 

Dr. Moos held the membership of several 
scientific societies and was the recipient of 
many honours. He was a Doctor of Science 
of Edinburgh University, a Fellow of the 
Eoyal Society of Edinburgh, Fellow and 
Honorary Member of the Highland Society 
of Scotland and a Fellow of the Chemical 
Society. Besides doing his official and 
scientific work. Dr. Moos took a prominent 
part in the University and civic life of 
Bombay. He served the Bombay Univer- 
sity for a number of years as an examiner, 
a Fellow of the Syndicate and a Dean of 
Science. He was a member of the Board of 
Studies in Engineering and Geology and of the 
Faculty of Science and the Academic Council. 
xVs a member of the Senate he took a. keen 
interest in important educational problems. 
He was a representative of the University 
on the Indian Institute of Science. Bangu- 
lore, the Engineering Collegt^. Poona, jiml 
the Prince of V\ ah\s Musionn. 

As a momb(W of tio- r>()n\ba> 
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Corporation representing the University for 
six years his services were much appreciated. 
Even after his retirement from official dnties 
in 1919 at the age of 60 years Dr. Moos 
continued to take a keen interest in meteoro- 
logical, magnetical and seismological prob- 
lems. He was always alert and active till 
he entered rest on 12th March 1936 at the 
age of 77 years. 

The writer of this article was associated 
with Dr. Moos and his work for 16 years 
from 1903 to 1919 and cherishes grateful 
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memories of the very kind and paternal 
interest which he took in his staff in all 
matters connected with their welfare. He 
knows Dr. Moos as a fearless exponent of 
the views which he considered to be right 
and in the true interests of his beloved 
(ibservatory ; he knows him also as a keen 
upholder of his views in his other educational 
and civic activities and above all as an 
ideal head of a family and of a working 
scientffic institution. 

JlAo Sai-ieb M. V. Unakar. 
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Regiomontanus, Johann, 1436-1476. 

JOHANNES MULTjER, who is better known 
^ by his pseudonym Regiomontanus, was 
born at Konnigsberg, on Juno 6, 1436. 
According to the traditional estimate, Regio- 
montanus was for long regarded as ''the most 
learned astronomer that Europe had yet 
produced”. He was educated at Vienna. 
He received the Master’s degree in 1457 
and became a lecturer the very next year. 
He lectured on Euclid and on perspective 
geometry. He also colloborated with his 
teacher George Peurbach in correcting and 
revising the Alphonsine Tables. 

Adopts the Hindu Idea oe ^^ ine , 

In 1462, Cardinal Bessarion persuaded him 
and his teacher to prepare a Latin translation 
of Ptolemy’s Almagest. Peurbach died after 
translating the first six books and Regio- 
montanus completed the translation of the 
remaining seven books. This undertaking 
took him to Italy where he stayed for six 
years. While at Italy, he also wrote his 
Trigonometry entitled De Triancjulis. This 
is said to be the earliest modern systematic 
exposition of trigonometry. He adopts, 
for the first time, the Hindu Sine in place of 
the Greek chord of double the arc. His 
oration at Padua on the history of mathe- 
matics is summarised by Cantor in his 
Geschichte der MatJiematih. He is also said 
to have observed a total eclipse of the moon 
at Padua on April 2, 1464. 

Halley’s Comet and JEphemerides. 
After being a professor in the University 
of Pressburg, which was established in 1467, 
he settled at Nurenburg in 1471, where he 
had for his pupil and patron a wealthy 
burgher, Bernhard Wattler, who built an 
observatory for him, Regiomontanus him- 


self is said to have constructed the necessary 
instruments for this observatory. It is 
claimed that his observations of the great 
Comet of 1472, since called Pla.lley’s Comet, 
supplied the basis of the modern study of 
comets. His patron established a printing 
press, from which Regiomontanus issued a 
series of popular calendars. In 1474, his 
Epliermerides for 1474-1506 was piihlislied. 
This book explained the metlrod of lunar 
distances for determinining the longitude 
at sea. Columbus is said to have used a 
copy of this. 

His Writings. 

In 1475, Pope Sixtus IV invited him to 
Rome to reform the Calendar. He was 
made Bishox) of Regensburg, but died at 
Rome on July 6, 1476, while still at tlie prime 
of his life. At his death, Regiomontaiuis 
left a long list of books, wdiich lie had already 
completed or was at wurk upon or inteudell 
to print for the first time. Th(\se ineduded 
editions or new translations of various 
mathematical classics, such as tlie works of 
Ptolemy, Euclid, Apollonius, Hyginus and 
Theon. Astrological treatises also ligure 
prominently in the list. Many of them wcie 
printed after lus death, by his patron Wattler. 

S. E. Ranclanathan. 

Coulomb, Charles Augustin, 1736-1806. 


OOULOMB, the French physicist, was 
^ born in Angouleme on June 14, 1736, 
He studied mathematics and science in Paris 
and then entered the. army. After serving 
in the West Indies for seven years, he returned 
to Paris in 1776 and in the thirteen years 
which followed up to the outbreak of the 
great Revolution, he carried out his funda- 
mental electric and magnetic investigations, 
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Tliey brought him recoguition and member- 
ship of the Academy. 

CouLo:\TB’s Laws. 

A good number of electrical and magnetic 
observeAions had accumulated for centuries 
and the additions made to this unco- 
ordinated heap were remarkable during the 
century that preceded Coulomb. Various 
attempts had been made to obtain a general 
and comprehensive view of them and to 
discover the law of attraction between 
magnetic poles and between electric charges. 
But tlie credit of having enunciated them 
in exact terms goes to Coulomb. The la^ws 
of Coulomb are justly famous both for their 
simplicity and for the rare masterpiece of 
experimental skill, wliich formed their basis. 

The Torsion Balance, 

The first step towards the discovery of 
liis laws lay in the invention of the torsion 
balance in 1777. To improve tlu^ delicacy 
of this balance, lie investigated the force 
of torsion and the elasticity of thin metallic 
and silk fabrics. He found the forces 
required to twist them to be proportional 
to the angle of twist, to the fourth power of 
the diameter of the fibre and to the reciprocal 
of the length of the fibre but to be inde- 
pendent of the load on the wire. This was 
published in 1784. With this result as the 
basis, Coulomb perfected, his torsional 
balance to measure forces whicli were v(ny 
small and fleeting. The torsion balance was 
later used by Cavendish in liis im])ortant 
investigation*^ of gravitation. The principle 
of this balance has since been used in a large 
number of finest measuring instruments 
such as galvanometers and electrometers. 

Hrs Other Investigations. 

Coulomb was also active in other directions 
such as the laws of sliding friction and the 
internal friction of liquids. In the investi- 
gation of the latter, which he made in 1801, 
he made use of the torsional oscillations, 
executed by cylinders hung up in tlie liquid. 

* In 1789, at the outbreak of the Eevolution 
Coulomb resigned all his official posts and 
retired to his small estate near Blois and 
devoted himself to scientific research. Napo- 
leon, who had restored order, gave him back 
his former posts in which he worked de- 
votedly until his death in Paris on August 
13, 1806. 

E, Eanganathan. 


Ampere, Andre Marie, 1775-1836. 

A M. AMPEEE, who was called the 
Newton of Electricity by Maxwell, was 
born in Lyons on January 22, 1775. He 
was brought up alone in the country and 
his education was got, wdth a little assistance 
from his father, mainly through books. He 
showed a wide range of mental activity and 
an extraordinary^ mathematical ability. The 
beheading of his father in 1793 filled him 
with apathy and for some time he wandered 
distracted and planless. His marriage at 
the age of twenty-four gave his life a definite 
direction ajgain and he took up a teaching 
post nesbr Lyons. His wife died within 
four years after their marriage and this 
event threw him again into a mood of life- 
long sadness. 

First Work. 

Ampere made his first appearance in 
the scientific world in a short work entitled 
Considerations stir la Theorie M athematique 
du Jeiv, in which the question of the safety 
of liabitual and indefinite play, either 
against a single person of greater fortune, or 
indifferently against any number of persons 
is discussed in a form full of wwiiing to 
those by wdiom gambling is pursued as 
an occupation. This book brought him 
recognition and in 1809 he became Pro- 
fessor of Mathematics at the Ecole Poly- 
technique in Paris. Here he continued his 
scientilic researclies with great diligence 
and published memoirs on the integration 
of partial differential equations and on other 
subjects, which show a profound knowledge 
of some of the most refined and difficult 
artifices of analysis. The published papers 
of Ampere number fifty-five, of which three 
are joint papers. 

Father of the Science of Electro- 
dynamics. 

Ampere’s fame mainly rests on his memoirs 
on the matliematical theory of Electric- 
magnetism, which are remarkable for the 
skill and ingenuity with which the powers of 
analysis are brought to bear on subjects 
apparently the most remote from their 
operation. Oersted’s discovery, in 1820, of 
the magnetic properties of an electrm 
current decided the direction in which 
Ampere’s gift for scientific research was to 
develop. Only a few months later, on tho 
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2iid October 1820, Ampere, presented to 
the French Academy of Sciences a paper in 
which he showed thcA not only is there a 
mechanical force between an electric current 
and a magnet but that there is a mechanical 
force between twm neighbouring electric 
circuits. This brilliant paper was followed 
by quite a number of others, in w'hicli various 
details were worked out. 

Clark Maxwell’s Estimate. 

In the words of Clark Maxwell, the whole 
theory and experiment seems as if it had 
leaped full grown and full armed, from the 
brain of the '' iNewton of electricity”. It 
is perfect in form, and unassailable in 
accuracy, and it is summed up in a formula 
from wliich all the phenomena may be 
deduced and which must always rema-in the 
cardinpjl formula of electro-dynamics. 
Ampere’s memoirs are a splendid examphi 
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of scientific style in the statement of a 
discovery. 

His Personality. 

Ampere died at Marseilles in June 183G. 
Pie wcos a man of great simplicity of chaTaeter. 
He took no part in the cabals and jealousies 
which too frequently disturb the peace of 
the world of science. He was universally 
resjiected and beloved for his great integrity 
and the kindness of his affections. HV 
retained a childlike disposition up to his old 
age. He was often tortured by doubts in 
small matters as Avell as great ones, so tliat 
life, in spite of all the recognition that it 
brought him, was by no means always 
satisfactory, a fact expressed in tlie epitaiih 
chosen by himself tandim fdix^ i.e,^ Ibqjpy 
At Last. 

S. E. Eanganatiian. 


Award for Scientific Manuscript. 


A CASH award of 8 1,000 is offered bv the 
Williams & Wilkins Co., Mt. Eoyal and 
Guilford Aves., Baltimore, Md., for the best 
manuscript on a science subject, presented 
before July 1, 1937, The publishers put 
no limitations on the subject-matter or 
manner of handling, and none on eligibility 
for the award. The manuscript must be 
in English and '' of a sort calculated to a.ppeal 
to the taste of the public at large The 
desired length is given as 100,000 words. 

While any manuscript on a science subject 
will be considered, it is expected that the 
author will prove to be a man or woman 
engaged in a scientific pursuit and who is 
possessed of the requisite literary skill to 
interpret science for that portion of the 
public which reads books. 

To assure authority, the publishers have 
enlisted the services of some 25 or 30 advisers — 
men of science of wide reiuitation and assured 


competence. One or more of these advisers 
will pCjSS upon each manuscript from the view- 
point of soundness and accuiacy. Tlie awjml 
will lie in the joint diKScretion of four judges 
selected witli a view to tljcir es]jecial qiiuli- 
ficedion in choosing tlie sort of book tliat 
will a.ppeal. These are : Joscqdi Wlieeler, 
Librarian of the Pratt Library in BaltiuKire, 
and Ohaiiman of the Book List Comniitlie 
of the Association for the AdvauecBieiit of 
Science ; Harry Hansen, Eeviewer and ('ritie 
for the Neiv York World- Tele gram and 
Harpers Magazine ; Lyman Bryson, Profei-Ror 
of Education of Teae.hers rollege, Cohiuibia 
University, and Director of the ‘"ReadaHlity 
Laboratory” ; and David Di(^tz, Seieiiee 
Editor of the Scripps-Howaid newspaper. 

Further details concerning tiu^. award 
may be had by addressing tlie ])iib]id)ers. 
(News Edition, Ind. Eng, Cheni., 28, 

195.) 
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The Crystal Structure of Potassium 
Bicarbonate, KHCO3. 

The crystal structure of potassium bicarbo- 
nate, KHOO 3 , has been studied by the usual 
X-ray methods with the help of fixed-hlm and 
moving-film cameras. As described in Groth’s 
Ghemische KrystallograpJiie^^ the crystal is 
monoclinic prismatic, with the following 
elements : — 

a:b:c =:2 -6770 : 1 : 1 *3115 : p = 103° 25'. 
Eotation photographs of single crystals of 
KHCO 3 were taken about the three crystallo- 
graphic axes, in a camera of 5 cm. radius, 
and the axial lengths were calculated there- 
from. Weissenberg photographs about the 
'b’ and ‘o' axes were taken in the Seemann 
goniometer, and analysed by the well-known 
graphical method.^ The dimensions of the 
unit cell are thus found to be 

a = 15 -OlA, 5=5 -GOA, c = 3 -OSA ; 

^ = 104° 30' (directly measured from 
Weissenberg photograph). 
They correspond to the axial ratios 
a:b:c = 2 -64 : 1 : 0 *647, 

which agree with Groth’s values, except 
that the ‘c' axial length is halved. Taking 
the density as 2 *17 we have 4 molecules of 
KHCO3 
3 


Over hundred reflections have been ob- 
served. Beflections {liOl) are absent if li is 
odd, and reflections (OfeO) are absent in odd 
orders. Consequently the symmetry plane 
is a glide plane with a translation a/ 2 , and 
the two-fold axis of rotation is a screw axis 
with a translation 6/2. It follows therefore 
that the space group is Co// (P 2 ^/a). 

The absence of reflections from (hlO) 
when Jh is even, and the weak reflections of 
almost all the planes (MO) when (h + Ic) is 
odd, require, that the potassium atom, 
which is the predominant scatterer, lies 
practically in the (010) plane. Strong reflec- 
tions from the planes (400), (401), (40l), etc., 
suggest that the CO, group should be near 
the" plane (400). Some unpublished data 
for the magnetic susceptibilities of single 
crystals of KHCO3 by Asutosh Mookherji of 
this laboratory also point to the same con- 
clusion. A detailed account will shortly be 
published elsewhere. 

Jagattaran Dhar. 
Indian Associacion for the 
Cultivation of Science, 

210, Bowbazaar Street, 

Calcutta, 

June 1 , 1936. 


1 2, 191. 

2 Zeit. f. Kryst. (A), 1933,84, 3*27. 
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Effect of Temperature on the Raman 
Spectrum of CCl^. 

I HAVE investigated the Raman spectrum 
of liquid CCl^ over a wide range of temx)era- 
tures extending from the room temperature 
up to 200° C. Rise of temperature brings 
about several progressive and striking changes 
in the Raman spectrum of this substance, 
as can be seen from the photograph re- 
produced below. 


This observation is in contradiction to 
Placzek’s theory which predicts an increase 
of intensity for the Stokes as well as the 
anti-Stokes components with rise of tempera- 
ture. It also appears that the increase in 
intensity of the anti-Stokes components, 
if any, is much less than that demanded by 
the theory. 

The increased width and dihuseness of the 
degenerate vibrations is presumably connect- 
ed with the greater rotational freedom of 



Fig. 1. 


(1) The doubly degenerate Raman line at 
218 cm.~i and the triply degenerate frequency 
at 314 cm.-^ become considerably broad and 
difose as the temperature is elevated. 

(2) The pair of Raman lines at 762 cm.-^ 
and 790 cm.~^ forming the triply degenerate 
frequency, which are very well resolved at 
the ordinary temperature become rapidly 
diffuse as the liquid is heated.^ In the 
spectrum photographed at 200° C. these 
lines have merged into one another into a 
single broad and diffuse band. 

(3) The totally symmetric vibrational 
Raman line at 459 cm.“^ does not seem to be 
appreciably influenced by temperature. 

(4) In the Raman spectrum of the liquid 
at 200° C. the Stokes lines are markedly 
weaker than those at room temperature. 


the molecules at higher temperatures. The 
reason for the fall of intensity of the Stokes 
components with rise of temperature is in all 

probability due to diminution of ^or the 

higher vibrational states whose population 
is more dense at higher temperatures. The 
full significance of the results will be dis- 
cussed in detail in a paper which will 
shortly appear in the Proceedings of the 
Indian Academy of Sciences. 

R. Ananthakrishnan. 
Department of Physics, 

Indian Institute of Science, 

Bangalore, 

June 5, 1936- 


^ See Fujioka, Sci. Pap. Inst, P/iys. Chem, Tokyo, 

1929, 11, 222. 
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Particle Size and Magnetic Susceptibility. 

Copper powder of particle size 0*4/x was 
prepared by displacement from copper sul- 
phate by extra pure zinc followed by treat- 
ment with hydrochloric acid and fractiona- 
tion. Copper powder was also prepared by 
electrodeposition at high current densities. 
The value of the mass magnetic susceptibility 
of the tAvo samples was found to be 
— 0*82 X 10“^ which is the normal value 
for copper. 

Eao^ has prepared copper coagula by 
sparking between copper electrodes in a 
medium of propyl alcohol or benzene and 
concludes from his measurements that the 
diamagnetic susceptibility of this metal 
is size-dependent, the value increasing with 
the decreasing particle size. Although Eao 
started with a sample of copper of 99-964 
per cent, purity, an analysis of the resulting 
coagula was desirable, for the present 
authors find that a considerable quantity 
of carbon is included in the coagnlum 
obtained by the above method. Very prob- 
ably this inclusion is responsible for Eao’s 
results. 

The authors have also carried out the 
susceptibility measurements with lead pow- 
ders prepared by a variety of methods. The 
values of magnetic susceptibility measure- 
ments are given in the table beloAV after the 
powders had been washed free from the 


oxide or other impurities. 

X 10-’ 

Lead metal . . . . . . —1 -22 

Lead powder (0*4 to 0 -G^a) (me- 
chanical grinding) . . . . —1 -23 

Lead powder (displacement from 

lead acetate by magnesium) . . ~1 -22 

Lead powder (cathodic puhami- 

sation) . . . . . . ~1 -22 


From these ex]3eriments it is concluded 
that there is no effect of particle size on the 
magnetic susceptibility in the case of copper 
or lead. Similar results are to be expected 
in the case of the rest of the elements pro- 
vided no change is brought about in the 
crystalline structure during powdering or 
colloidalisation. 

Full details will be published elsewhere. 

Mxjlk Eaj Verma. 

M. Anwar-ul-Haq. 
University Chemical Laboratories, 

Lahore, 

Ma^ 28, 1936. 


New Bands of Beryllium Oxide. 

While looking out for a new band system 
of BeF molecule in the near infra-red, we 
photographed the spectrum of carbon arc 
in air fed with powdered potassium beryl- 
lium-fluoride. Two moderately intense 
bands in the region 8500-10000 A degraded 
to further infra-red were recorded on our 
plates. On identification, it Avas found that 
these bands could not be attributed to the 
BeF molecule. By introducing beryllium 
oxide instead of potassium beryllium-fluoride 
in the lower electrode of the carbon arc 
these bands were recorded with still greater 
intensity. This led us to make a search 
for any of the band systems of BeO molecule. 
Looking for the latest references on the 
subject, we found that the red system 
which ITerzberg^ has analysed is 
deficient in sequences v' — v"= + 1, 0, — 1, 
etc., ^and these evidently must lie above 
8204 A, the limit to which Herzberg has 
recorded his bands. 

In view of the above, Ave made accurate 
measurements of AA’'ave-lengths by photo- 
graxihing the bands on Kodak IIIQ and 
Agfa Infra-red plates by means of Hilger's 
infra-red glass -prism instrument with a 
dispersion of about 125 A.U. per mm. at 
8700 A and 150 A.U. at 9600 A. The heads 
of the new bands were found to have wave- 
lengths 8710*17 and 9641-9 A with a 
possible error of ± 1 A.U. Using Herzberg’s 
zero -line (band origin) equation for 
system, we could tentatively assign the 
following vibrational quantum numbers to 
these bands in this system : 





Observed 

Calculated Vq 

Band at 

Intensity 

I ^ 

^7/ 

j (Herzberg) 

9641*9 .. 

10 

0,0 

10368-54 

10.364*17 

8710*17 .. 

4 

1,0 

11477.67 

11475*14 


From the fact that these bands could 
only be obtained in the outer flame when 
BeO salt is excited in the arc and appear 
along with and similar to the existing bands 
of the infra-red system, makes us believe 
that these bands are probably due to BeO 
molecule. A rcAused vibrational analysis 
of the whole system along with the new 
bands is proceeding. 

Eoyal Institute of Science, K. E. Tawde. 

Bombay, V. S. Patankar. 

Ma^ 15, 1936. 


^ L. Herzberg, Zt’zV. f. P//ys., 1933, 84 , 571. 


^ Proc, Ind. Acad. Scz., 1935, 2 , 249. 
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Opacity as a General Measure of 
Coagulation. 

In the course of a work to be xoublislied 
shortly in the Indian Chemical Journal^ it 
has been observed that the ojiacity of manga- 
nese dioxide sol increased ‘ zonally,' that is, 
with marked discontinuities, during coagula- 
tion, and that this feature became more 
pronounced the slower the coagulation. The 
curves in Fig. 1 represent but three typical 
cases observed during subsequent work on the 



kinetics of the same sol, but using a higher 
colloid content and w'ith solutions of mercu- 
rous sulphate as coagulants. These results 
not only confirm the ‘ zonal' change of 
opacity during coagulation, but show, con- 
trary to expectation from the current theories 
and general experience, that the opacity 
has decreased during the change. As is 
usual in these kinetic studies, measurement 
of the opacity during coagulation was 
discontinued, as soon as the coagulating 
system became heterogeneous by floccula- 
tion, that is, produced discrete particles of 
the coagulum sensibly subject to local 
variations. Curves a and b refer to experi- 
ments made with the white light from a 
glowing filament ; these show that the 
opacity diminishes with coagulation. Partly 
different results were noticed when a narrow 
band, almost monochromatic near Ha, was 
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employed. Curve c is one of the results. 
It shows that there is an initial diminution of 
opacity followed by a rise, and that both 
the stages of the change are marked by the 
^ zonal effect'. It has been alm.ost a tacit 
assumption with colloid chemists that coagu- 
lation entails an increase of opacity ; tlic 
adoption of the last quantity as a measure 
of the degree of coagulation has had a wide 
and long usage in the field of coagulation 
kinetics. It is of considerable interest, 
therefore, to observe, it would appear for 
the first time in this line, not only a limitation 
of the general validity of the above assump- 
tion, but of the possibly general disconti- 
nuous character of the change, independent 
of whether opacity and coagulation vary in 
the same sense or otherwise, as was also 
noticed previously in respect of changes of 
viscosity and refractive index, during coagu- 
lation. ^ S. S. JOSHI. 

A. PURUSHOTHAN. 
Department of Chemistry, 

Benares Plindu University, 

Benares, 

May 14, 1936. 


’ Joshi and Kao, Curr. Vtv., 1930, 4, 481 ; also 
/. Indmi Chem.So'., 1936, 13 , 141. • 


Fractionation of Starch. 

A SURVEY of the literature on amylolysis in 
relation to the strncture of starch reveals 
the existence of two contradictory views 
supporting either the homo- or lietero- 
molecular nature of starch. A study of tlie 
mutarotation ifiienomena accompanying the 
hydrolysis of starch with different amy- 
lases led Kulm^ to the view that the starch 
molecule consisted of botli a- and ^-glyeo- 
sidic linkages wiiieh w^ere specilically 
attacked by a- and /3-amy]ases ; the sense 
of the mutarotation wm>s independent of the 
substrate but was characteristic of the 
enzyme, van Klinkenberg- from liis wurk 
on the action of integnally pure /3-am3dase on 
starch, which hydrolysed a definite fraction 
(64 per cent.) of the starch substance, 
advanced the view that the liberation of 
the a- and ^-maltose was not due to tlie 
alternative types of hydrolysis of a single 
substrate, but rather, to the specific hydro- 
lysis of different components of starch which 
he designated a- and ^-starches. A critical 
examination of the question by Hanes^ has 
revealed that, while the main conclusions 
of van Klinkenberg can be confirmed, no 
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evidence exists to show that the two compo- 
nents pre-exist in the starch substrate, the 
possibility of their being fragments of a 
single molecule not having been disproved. 
Indeed, the recent work of Freeman and 
Hopkins^ has led the authors to reject the 
hypothesis that starch is composite. Our 
results on the fractionation of starch furnish 
some evidence on this question. 

A 10 per cent, solution of soluble starch 
(Eiedel-E de Haen A-G., A.R., according to 
Zulkowski) in 30 per cent, solution of calcium 
chloride was employed for the fractionation 
of starch. Absolute alcohol was gradually 
added to the solution under vigorous stirring 
to a concentration of 20 per cent. ; the 
precipitate obtained "was centrifuged and 
washed three times with a calcium chloride- 
alcohol mixture of the same composition 
as that of the mother liquor. The alcohol 
concentration of the centrifugate was then 
raised to 50 per cent. Avhen a further quantity 
of precipitate was obtained. This w^as sepa- 
rated and treated in the same way as the 
■first precipitate. A further amount of alco- 
hol was added to the centrifugate to raise 
the proportion of salt solution to alcohol 
to 1 : 10. The precipitate was separated 
and washed. The three fractions were 
repeatedly washed with alcohol and finally 
extracted in a Soxhlet with absolute alcohol 
to remove the last traces of the salt. 

The specific rotations of the fractions are 
tabulated below : — 

Table I. 

Fraction I Fraction II Fraction III 
[a]^ 169 A 170-5 176-7 

The three fractions give different coloura- 
tions with iodine : thus, Fraction I gives a 
blue colour and Fraction III a reddish 
colour with hardly any blue in it ; the 
colour given by Fraction II lies between the 
twn. The three fractions are hydrolysed at 
different rates by Taka diastase and 
j3-amylase prepared from ungerminated 
barley. The results obtained with ^-amylase 
employing the same quantities of enzyme 
and starch are graphically represented 
(Fig. 1). 

The difference between the rates of hydro- 
lysis of Fractions I and III is striking. The 
quantity of starch hydrolysed in 30 minutes 
from the three fractions which may be taken 



Fig. 1. 

Starch 1-0 per cent. ; jS-aaiylase 0*5 per cent. 

50 c.c. of starch -]- 10 c.c. of Mcllvin’s Buffer (pH, 4*8) 
-f 10 c.c. of p- amylase. 

10 c.c. used for the estimation of Maltose (Bertrand). 

as an indication of their j3-amylose contents, 
are respectively 

0 -5897 : 0 *6414 ; 0 -8713 grams. 

The results clearly show that by a process 
of solution and precipitation it is possible 
to fractionate soluble starch into two com- 
ponents differing with respect to their colour 
reactions with iodine and ^-amylose contents. 
It can be reasonably assumed that the pro- 
cedure adopted to effect the fractionation 
does not bring about any chemical change in 
the starch, and the conclusion that starch 
is composite and that the components pre- 
exist in the starch substance, therefore, 
appears justified. 

Further work on the other characteristics 
of the fractions is in progress. 

B. y. Sastri. 

A. KRISHXA^UraTI. 
Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

Jvme 10, 1936, 


1 Kuhn, A/ni., 1925, 443, 1. 

2 van Klinkenberg, Ergdmisse Enzyme for sell, 1934, 3,73. 
2 Hanes, Can, /. Res., 1935, 13B, 185. 

^ Freeman and HoplVins, Biocheni. 1030, 30, 4.51. 
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The Origin of Cultivated Tobacco. 

The cytogenetic investigations during the 
last few years supplied evidences for the 
origin of Nicotiana tabacum L. (cigarette and 
cigar tobacco) and of Nicotiana rustica L. 
(pipe tobacco, Makhorka). Both species 
represent allopolyploid hybrids, the former 
being an amphidiploid of Nicotiana sylvestris 
and Nicotiana tomentosiformis (syn. Rushy i) 
or a form of the tomentosa group, while the 
latter being an amphidiploid of N. 'panieulata 
and N. unclulata. N. tabacum and N. rustica 
have 48 chromosomes in the somatic cells, 
while N. sylvestris^ N. to7nentosijormis, N. 
panieulata and N. undulata have 24 chromo- 
somes in the somatic cells. 

The arguments for the above statements 
are : 

1. For N. tabacum. — N. tabacum liaploids 
have most frequently 24 univalent chromo- 
somes during the first meiotic division, 
though one or two bivalents also occur. 
The same chromosome behaviour often 
occurs in the hybrids N. sylvestris x N. 
tomentosiformis.' In the hybrids N. tabacum 
X N. sylvestris 12 chromosomes of N. tabacum 
conjugate with the chromosomes of sylvestris. 
The same mode of conjugation was found 
in the hybrid N. tabacum x N. tomentosi- 
formis, i.e., 12 bivalents and 12 univalents. 
The production of triple hybrids with 24 
bivalents in crossing N. tabacum with the 

[sylvestris x tomentosiformis), i.e., a fully 
fertile triple hybrid having all three complete 
genoms of the component species supplied 
the evidence that 12 tabaemn chromosomes 
are homologous with the chromosomes of 
sylvestris while the other 12 are homologous 
with those of tomentosiformis. The produc- 
tion of the amphidiploid sylvestris-tomentosi- 
formis, hovrever, represented the final solution 
of the problem. The amphidiploid sylvestris- 
tomentosiformis has 48 somatic chromosomes. 
It produces fully fertile hybrids with N. 
tabacum, and has morphological characters 
the varieties of N. tabacum have. 

2. For N. 7mstica. — N. rustica hax)loid 
has usually 24 univalent chromosomes 
and rarely bivalents are formed, while in the 
hybrid panieulata X undulata non, or several 
bivalents are formed. hybrids N. rustica x 
N. panieulata and N. rustica x N. undulata 
form usually 12 bivalents and 12 univalents 
during the first meiosis (occasionally tri- 
valents are formed too, but this is in agree- 
ment with the former data). Trigenomal 
triple hybrid N. rustica x panieulata x un- 
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dulata (having complete genoms from all 
these three species, i.e., 48 chromosomes) 
should be fertile as well as the amphidiploid 
undulata-panieulata. The hybrids between 
rustica and the ampliidiploid panieulata- 
tmdulata should be fertile too. This phylo- 
genetic problem has such a direction of 
development. It is outlined here very 
roughly and will be given elsewhere in 
detail. 

Dontcho Kostoff. 

Academy of Sciences of USSR, 

Institute of Genetics, 

Moscow, 

May 23, 1936. 


Cleistogamy in Sorghum. 

Cleistogamy occurs in many grasses. In 
wild species of Eordeum (Barley) cleisto- 
gamic forms have been noted. In cereals the 
occurrence of cleistogamy is very rare. 
The economic disabilities attendant on seed 
production under cleistogamic conditions 
militate against the common occurrence of 
cleistogamy in cereals *, the more so in the 
case of sorghum in- which the grains are naked 
and develop beyond the glume. In the 
wnde collection of sorghums under study at 
the Millets Breeding Station, Coimbatore, 
two races, one Indian and another African, 
have been met with in which the flowers are 
cleistogamous. These races belong to the 
botanical group Sorghum papyrascens, Stax)f., 
the very group in which erratic fioweringA 
vivipary,^ and chlorophyll deliciencies® have 
been recorded. The long papery glumes 
and the degenerate lodicules have already 
been noted to be responsible for the erratic 
flowmring.^ In the cleistogamous forius, the 
earheads never give such evidences of flower- 
ing as the xoresence of stray emerged anthers 
and odd protruding stigmas. Such pedicelled 
spikelets as were antheriferous remained 
unoi)ened. In spite of this the chaffy- 
looking heads did give a few viable grains. 
An examination w''as made of the cleistogamic 
forms in comparison with chasmogamie ones 
among the papyrascens groiix) of sorghums. 
The following tabular statement brings out 
the points of contrast. 

The canse of the cleistogamy will be 
evident from the accompanying table. In the 
cleistogamic forms the iuvolucral glumes 
are big. The lower floral glume is very wide 
and clasps the upper floral glume (lemma) 
tightly. This clasp coupled with the dege- 
nerated scaly lodicules results in cleistogamy. 
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Sorglinm papyrascens, Stapf. Spikelet Measurements {Average of 12). 



Chasmogamic form 
mm. 

Cleistogamic form 
mm. 


L. B. 

L. B. 

Lower Involucral glume 

7*0 X 4*0 (5*5 spread out) 

9*5 X 4*5 (6*0 spread out) 

Upper Involucral glume 

6*7 X 3*6 (5*0 spread out) 

- 9*5 X 3*5 (5 *5 spread out) 

I.ower Floral glume 

5*0 X 3*0 (4*0 spread out) 

5 *5 X 2*7 ( 4*2 spread out) 

Upper Floral glume 

4*5 X 3*5 

4*5 X 3*5 

Anthers 

4*2 X 1*2 

3*0 X 1*0 

Filamental length 

6*0 tol0*0 

4*0 to 6*0 (coiled) 

Lodicules 

2*3 X 1*5 X 1*0 (thickne.ss) 

1*1 X 0*6 X 0*4 (thickness) 


Examinations made on spikelets at various 
hours of the night showed that between 3 
and 5 a.m. there is a feeble endeavour on 
the part of the two involucral glumes to 
open out a bit, only to close up enclosing 
the clasped floral glumes with the anthers 
and ovary inside them. The smallness in 
the size of the anthers and the shortness in 
the length of the filaments (which become 
coiled) is noteworthy. In a dissected flower 
the anthers are stuck up against the stigmatic 
feathers and pollinate them after dehiscence 
(Fig. 1). In the spikelets in which the grains 



Fig. 1. 

setj the shrivelled stigmas, anthers and fila- 
ments stuck up between the developed 
grain and the triangular niche above it, are 
easily noticeable (Fig. 2). 

Earheads in which this cleistogamy 
occurred were analysed and compared with 



Fig. 2 . 


related chasmogamic lines and the following 
table brings out the points of contrast 
between the two. 

Sorghum papyrascens, Stapf. 

Earhead Analysis (Average of 6 Heads) 


a *(u 

5 ^ 

Percentage of — 

1. Fertile sessile spikelets 

2. Ill-developed seeds (J- weight 

of normal) 

3. Yiviparous seeds 

4. Antheriferous pedicelled spike- 

lets 


59 50 

5 19 
9 15 

0 17 
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In eleistogamic heads the relatively poorer 
seed setting is evident. The accentuated 
vivipary is noteworthy. Above all the 
remarkable activation under this abnormality 
of as many as 17 per cent, of the usually 
abortive pedicelled spikelets into antheri- 
ferous ones,^ throws interesting evidence on 
the probability of these pedicelled spikelets 
having once had perfect flowers. 

G. N. Eangaswami Ayyangau. 

V. Panduranga Eao. 

T. Yenkataramana Eeudy. 

Millets Breeding Station, 

Coimbatore, 

April 11, 1936. 

1 Jour. Indian Bot. So:., 1936, 15, 139-142. 

2 Citrr. Sd.\ 1935, S, 617. 

^ Indian Joitr. Agr. Sci , 1932, 2, 266. 

^ Indian Jour. Agr. Sci., 1931, 1, 452. 


Cracked Grains in Sorghum. 

iJNf Gramineje, the r61e of the pericarp in the 
protection of the endosperm and the embryo 
is obvious. Any disturbance to this peri- 
carp is deleterious to the seed. In Maize, 
ZapparoU^ records the occurrence and in- 
heritance of broken grains. In the grain 
sorghum which- develops its naked grains 
outside the'- glumes, the iihportance of a 
sound and whole pericarp is obvious. At 
the Millets Breeding Station, Coimbatore, 
cracked grains in sorghum have been met 
with in half a dozen African races. They 
occurred in Sorghum cajfrorumj Beauv., S, 
caudatum, Stapf., S. rotundulum, Stapf., and 
S, guineense, Stapf. In two races the 
cracking occurred in practically every grain 
of the earhead and in the others was found 
to be anything from 20 per cent, upward. 
Seasonal variations affected the degrees of 
expression. The cracked grains show best 
in the dough stage. Cracking commences 
with a longitudinal slit in the pericarp 
which deepens into a regular cleft with the 
rapid development of the grain, exposing 
the markedly noticeable white starch in 
the cleft. In purple pigmented varieties, 
these rents in the pericarp stimulate the 
usual run of pigment which gets deposited 
at the edges of the cleft and colours up the 
cracked areas. Cracking commences in the 
grains at the top of the panicle and covers 
the whole of it, in about a week’s time. The 
cracks are very noticeable in round plumpy 
grains. They may be one, two, or three in 
number (see photo). They are disposed 



Cracked Grains in Sorghum. 


tow^ards the embryo side of the grain and 
run roughly along the watermark lines 
clearly observable in some varieties. Crack- 
ing has so far been noted only in chalky 
grains^ with a comparatively soft endosperm. 
In the flattish grains of S. guineense capped 
as they are with a partly corneous endosperm, 
the cracking is very irregular and erratic in 
disposition. In every one of these races, 
the markedly bold grain (big relatively to 
the grain size usually associated with the 
respective varieties), was a noticeable fea- 
ture. In the e^arlieads in which there were 
both cracked and uncracked grains, the 
average weight of cracked grains was about 
6 to 7 per cent, more than the uncracked 
ones. Selections taken for cracking have 
bred true. The behaviour of this character 
in inheritance in crosses with normal grains 
is under study. 

G. hr. Eangaswami Ayyangar. 

V. Panduranga Eao. 

T. Yenkataramana Eeddy. 
Millets Breeding Station, 

Coimbatore, 

April 12 , 1936 . 


1 Jour. Herd., 1925, 16, 259-262. 

2 Indian Jour. Agr. Sci., 1934, 4, 96-99. 


Chromosome Numbers in Cymbopogon 
Species {continued). 

In a previous communication,^ the chromo- 
some numbers of five species were recorded. 
The numbers of tbe remaining South Indian 
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species and the numbers previonslj^ omitted 
are given in the present note. 


Name of fipecies. 

2n 

n 

Cymho'pogon polyneuros, Stapf. . . 

20 

lo- 

C. Ccusius, Stapf. 

22 

ll- 

G. fl'exuosus, (Variety from 



Kallar) 

20 

10 

0. Nardus, Tendle 

20 


G. Martini, Wats. 

40 

20 

G. coloratus, Bta]:)f. 

40“ 

20 

G. citraUiS, Stapf. 

60 



My thanks are due to Mr. K. Cherian Jacob 
of tiie Madras Herbarium, Agricultural Re- 
search Institute, Coimbatore, who kindly 
identified the different species and also 
suxjplied some of the material used in the 
present study. 

C. isk Bauu. 

Oil Beeds Section, 

Agricultural Research Institute, 

Lawley Road P. ()., Coimbatore, 

May 19, 1936. 


1 Curr. Sci,. 1936,4, No. 10, 739-40. 

- Already reported. 

Some More Unrecorded Host-Plants of 

LorantMis longiflorus, Desr. 

With reference to the articles published by 
Mr. G. I). Srivastava^ and Messrs. Bayeed- 
uddin and Salam,- there may be addcM 
some more Host-Plants of Lorantlms longi- 
floruSj Desr. which have*, been found to 
occur in the neighbourhood of Patna. 
Fischer^ has given a fairly comprehensive, 
list of the various species of Loranthus and 
their host-plants as he found them in 
Southern India. There is no such record 
for the I^^orthern part of the country. 
Various authors have made casual reference 
and mention of Loranthus and its hosts. If 
the botanists in various parts of the country 
could report the hosts and the parasites 
after identification, it could be 

summarised and an All-India list could 
easily be prepared which will certainly 
throw more light to understand this baffling 
parasite and its mode of parasitism. 

Haines^ has recorded four species of 
Loranthus in the province of Bihar and 
Orissa, viz., L. longiflorus, L. globosus, L. 
seurrula and L. cordifolius. In the month 
of February ripe berries of L. longiflorus 
were collected. The skin was removed and 
they were fixed by their viscin on the stem 
of various plants. The seeds germinated in 
about a month, sending out a pair of leaves 


and fixing drmly to the host by the haustoria. 
Various plants were tried as hosts without 
any special discrimination. The dry wind 
which started and continued for a wmek 
during the beginning of March, did effect 
most seeds, but many seeds germinated 
and took hold of their hosts in the usual 
w^ay. In case of Ficus glomerata and Ficus 
cariea, all the seeds germinated successfully 
and seemed to flourish very w^ell. It may be 
due to the juicy and milky nature of the 
bark wdiich allow^ed enough facilities to 
effect the hold on the host (Fig. 1). 



Fig. 1. 

A — H. — Showing the various stages in the germination 
of the seeds of L. longiflorus on different hosts. 


The hosts were recorded at various times 
of the year but the -species of the p)arasite 
w^as aseWtained during the flowering season. 
Round about Patna, only L. longiflorus 
abounds. Evidently there appear no spe- 
cialisation of hosts wdth this iiarasite, it 
seems that there is more or less a chance of 
transfer of the seeds at the right xilace 
which is helped by climatic conditions. Of 
course the shedding of the bark xdays an 
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important part as it was noticed in the case 
of Eucalyptus. The seeds were put on the 
tree after making a slight incision in the 
bark in the beginning of March. They 
started germinating, but the tree completely 
shed its bark from top to bottom in the 
end of the month. Consequently the seeds 
were thrown off. 

It was also noticed that seeds which were 
put on the western side of the stem in most 
cases did not survive the hot winds blowing 
from west to east, while a marked difference 
was noticed in the seeds on the eastern side 
which got some protection from these 
scorching vinds. 

From the long list given by Fischer,^ one 
can see the heterogeneous types of hosts. 
One is forced to conclude the laxity of this 
parasite in selecting its hosts, which are 
again governed by other factors, e.g., climatic 
and chance. 

The following hosts of LorantMis longiflorus^ 
Desr. have been recorded in Patna so far. 
The first 15, to my knowledge, have not been 
recorded so far. Mango and Shisham seem 
to be very badly infested with this parasite. 
Aegle Marmelos and Terminalia Gatappa have 
been reported as host plants of LoraniJius 
from the Eoyal Botanical Garden in Calcutta 
by Scott, but the species of the parasite is 
not mentioned. Similarly, Rosa species is 
reported from Ootacamund Botanic Gardens 
by Biddie without the specific parasite. 

Thanks are due to Prof. S. S. Choudhury 
fqr drawing my attention to the parasite on 
Seshania cegyptica^ var. bicolor in the College 
Botanical Garden. 

(1) Aegle Marmelos, (2) I'iciis infectoria, 
(3) Sivietenia maeropJiyUa, (4) Cassia fistula, 
(5) Thevitia neirifolia, (6) Sesbania cegypiica, 
var. bicolor, (7) Morus indica, (8) Codiceum 
varicgodum .... ‘Croton’, (9) Grevillea robusta, 
(10) Gordia myxa, (11) Terminalia Gatappa, 
(12) Gedrela Toona, (13) Rosa sp., (14) 
BauMnia variegata, (15) Rremna mueronata, 
(16) Wrightiatomenioso., (17) M angif era indica, 
(18) Melia azedarach, (19) Bsidium guayava, 
(20) Ficus religiosa, (21) JDalhergia sisso, 
(22) Albizzia labbelc, (23) Callistemon linearis, 
(24) Casuarina equisetifolia, (25) Acacia 
auriculceformis, (26) Tectona grandis, (27) 
Bombax malabaricum, (28) Punica granatum, 
(29) Pongamia glabra. 

From the list given above one can easily see 
that a large number of these hosts have 
not yet been recorded. hTos. 16 to 29 have 
been found to occur here, but they have been 
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recorded by various observers at other places 
in India. 

E. C. Lacy. 

Biology Department, 

P. W. Medical College, 

Patna, Bihar, 

May 14, 1936. 


^ Srivastava, G. D., Curr. Sci., 1935,4, 106. 

- Sayeed-uddin and Salam, C 2 in\ Sa., 1935, 4, 162. 

3 Fischer, C. E. C., Rec. Bot. Sttrvey of India, 1926, 11. 

No. 1. 

^ Haines, H. H., Fat. of B. O., Part V, 119. 


English as the Common Language. 

Only recently have I seen your article 
“English as the Common Language of India'’ 
in the November 1935 issue of your Journal'^ 
and note that in it there is no reference to the 
general question of an International auxili- 
ary language. 

Many individuals and institutions have 
given much thought to this problem, hut 
most agree that a so-called natural language 
is out of the question. 

Amongst the activities in this field in 
English-speaking countries the following 
may be mentioned. 

The American Philosophical Society ap- 
pointed a Committee whose report was 
published in their Proceedings'^ and repro- 
duced in Nature.'^ 

A British Association Committee submitted 
a report published in 1921 {B. A. RepoH, 
pp. 390-407) and stated “an invented language 
is best. Esperanto and Ido are suitable: 
but the Committee is not prepared to decide 
between the two”. 

In 1918 the (British) Prime Minister’s 
Committee on Modern Languages recom- 
mended. . . .that a Committee be appointed 
to inquire into the potentialities of artificial 
languages and of the desirability of encourag- 
ing the development and nse of one (quoted 
in B. A. Report referred to above). 

The International Auxiliary Language 
Association founded some years ago in 
New York is stiU carrying on research work. 

‘ Nature ’ has more than once voiced the 
desirability of such a language. In 
its number for October 16, 1926,^ it states 
that “of the artificial languages now current, 
only Esperanto, its off-shoot Ido and Inter- 
lingna (Latin without inflexions) are of 
serious importance”. To these perhaps may 
be added now “Novial” of Prof. Jespersen. 
Latin with inflexions is supported in Germany 
by “Societas latina” *, in the U. S. by Prof. 
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Eoland G. Kent of the University of Penn- 
sylvania and by others. 

About Interlingua Prof. F. G. Donnan, 
in his lecture at the Eoyal Institution of 
Great Britain, published in its Proceedings,^ 
states : ''the man who has defined most 
clearly the Keo-Latin principle and who has 
not only worked the hardest in this field, 
but also grouped and organised many isolated 
workers of kindred views and affiliations is 

(the late) Dr. G. Peano Following the 

indication given by Leibniz, Peano built 
on an exclusive Keo -Latin basis so far as 
the main vocabulary is concerned, though 
modern words acquiring international usage 
may be accepted. Partly as the result of 
Leibniz’s views, and partly on the basis 
of his own reasoning, he has eliminated 
from grammar formal gender, declension, 
number and even conjugation of the verb. . 
the result is his Latino sine fiexione” or 
Interlingua. According to the statement 
of Prof. J. L. Gerig of Columbia University, 
New York, Interlingua is the only one (of 
the International languages) that is making 
any real headway {Americana Annual, 1933 : 
art. Philology). 

Of all countries it would seem that India 
with so many very important vernaculars 
should have a large number of people inter- 
ested in the problem of an International 
auxiliary language. In connection with the 
use of English there is a very interesting 
article by Kilne O. Moe in Mid-Pacific 
Magazine^ ; in it is stated that the "Filipino 
English is in a class by itself. . . .evolved but 
of many painful attempts to find a common 
medium”. The author asks the question 
"Will the English language survive in the 
Philippines'?” and the answer is not an 
unqualified yes. 

Information about Interlingua may be 
had from Prof. K. Mastropaolo, Editor of 
Schola et vita,"^ organ of the Academia pro- 
Interlingua, which is carrying on its work 
from the time of Volapuk. It may be added 
that a very extensive Interlingua-English 
and English-Interlingua vocabulary, larger 
perhaps than any of the other International 


877 

languages, is very nearly completed, and 
it is hoped to find funds for its printing. 

A. Fanti. 

c/o National Bureau of Standards, 
Washington, D. C., U.S.A., 

May 10, 1936. 


^ Curr. ScL, 1935, 4, 296, 

2 1888, 25. 

^ Nature, 38, 351-355. 

^ Nature, 1926, 118, 543. 

5 1920-22. 23, 546. 

® Mid-Pacific Magizhie iox Jan. -March, 1936, pp. 28-31. 

* Address of “ Schola et vita Viale Berengario, 19, 
Milano, Italy. 


A Preliminary Survey of Marine Boring 
Organisms in Cochin Harbour. — A 
Correction. 

Last October I sent some specimens of 
Sphseromidse to the British Museum for 
identification, which were determined as 
B'plioeroma terebrans Bate and annandalei 
Stebbing by Dr. I. Gordon, tentatively. 
Some of the material was sent to Dr. Monod 
of Paris, who is the chief authority in this 
group of Isopods. I have recently received 
a report of Dr. Monod’s identifications 
which necessitate a correction in my paper 
on Marine Bdrers in Cochin Harbour.^ 

Dr. Monod is of opinion that the material 
must be referred to SpJiceroma vastator Sp. 
Bate. He would retain S. vastator as 
distinct from terebrans, the former an 
Indian Ocean (and probably South African), 
the other an Atlantic, form. He also says, 
moreover, that as to S. annandalei he cannot 
see how it difiiers from S. vastator^ ; and 
would find it exceedingly difficult to separate 
the two. 

Eileen Whiteheat) Erlanson. 

Madras, 

June 9, 1936. 


1 Curr, Sci., 1936, 4, 726-732. 

2 Extract from a personal commanication from Dr. 
Gordon. 
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Research Notes. 


New Data on Isotopes. 

Since the binding energies of nuclei can be 
estimated from their mass defects, the 
importance of accurate values of the atomic 
weights of the isotopes of elements need 
not be laboured. Great interest therefore 
attaches to the new work of Aston with his 
improved new mass-spectrograph. His 
values for the atomic weights of the proton, 
the neutron, helium and carbon have al- 
ready been quoted in these columns. In 
Nature, 1936, 137, 613, he has reported the 
results of new measurements carried out by 
him. Great accuracy has been obtained by 
comparing pairs of particles of almost the 
same mass — the so-called doublets vsuch as 
N, CHo ; h, HDO ; Ke, D.p etc. The 
following are his results : — 


Symbol 

Packing 

Fraction 

Isotopic Weight 

io]B 

16 T 

10 -0161 ± O'OOOS 


5 -28 

14-0073 ± a -0005 


2-36 

19-0045 ± O-OOOC 


-0*70 

19-9986 ± 0-0006 

27A1 

-3*3 

26 -9909 1 

28Si 

-5*0 

27 -9860 )■ 

29Si 

-4*7 

28-9864 ± 0-0008 

40A 

-6*15 

39-9754 ± 0-0014 

He has 

also revised the isotopic constitu- 


tion which he had previously given in the 
case of a few elements. These are : 


shaking, and set to gels again at a dehnite 
rate when the stress is removed are known 
as thixotropic gels. The actual transition 
in such a system from sol to gel or vice versa 
is not in general accompanied by a change in 
volume, and the average distance between 
the constituent particles must therefore be 
the same in the sol and the gel. Under 
the cirenmstances it is interesting to enquire 
how the rigidity has de veloped in a previously 
fluid sol. A widely accepted explanation is 
that the xiarticles in the gel are siirrouinkMl 
by thick envelopes of oriented water molo- 
ciiles or "lyospheres”, and that these enve- 
lopes are destroyed by shaking, and reform 
on allowing to stand. When these spheres 
are large enough to make contact with each 
other the sol becomes rigid. Buch an 
explanation is however not very convincing, 
and in the May number of the Proceedings 
of the Royal Society, J. L. Eiissel and 
E. K. Eideal have advanced an alternative 
theory that thixotropic gelation is due to 
oriented coagulation of the highly dispersed 
anisotropic material which is usually con- 
tained in such gel materials. In such a 
sol system on the gradual addition of an 
electrolyte a xioint will be reached where 
adhesion wull occur when tw'o particles 
come together at a ]>^'^ddcular orientation 
witli respect to each other, but not if they 
collide in any other w'ay. Any stress wliieli 


Ccl : 

Mass numbers . . 

.. 106 

108 


Abundance 

.. 1-5 

1*0 

Sii: 

Mass numbers • • 

.. 112 

114 


Abundance 

1*1 

0*8 

Pb: 

Mass numbers . . 

204 

206 


Abundance 

1-0 

28*3 


110 

111 

112 

113 

114 

116 


15-6 

15*2 

22-0 

14*7 

24-0 

6»0 


115 

116 

117 

118 

119 

120 122 

]24 

0*4 

15*5 

9*1 

22-5 

9*8 

28*5 5‘5 

6.8 


207 208 

20*1 50-1 


The other previously given isotopes of 
Pb are regarded as doubtful. 

He considers that Fe 58 and IS^i 64 found 
by Zeeman and de Gier by the parabola 
method no doubt exist, whereas Ki 61 
observed by them seems to present a conflict 
with his own results. He also regards that 
Nd 148 and 150 recorded by Dempster are 
real isotopes, in which case, as he points out, 
the discrepancy between the chemical atomic 
weight and the mass spectrograph value 
may disappear. 

T. S. S. 

Thixotropic Gels. 

Gels which can be converted into sols by 
applying a suitable mechanical stress, e.g., by 


tends to destroy the orientation destroys 
the structure. Witli higlier electrolyte con- 
centrations, random coagulation w'ill occur 
and irregular flocks will be formed. 


Eloxal and the Seo Photo Process. 

Dr. Alexander Jenny describes in 
Parschuugen und Portsclvritte (12, Flo. 5, 
69) the new SEO (Siemens-Elcctro- 
Oxidation) xirocess in Photograxdiy. The 
process consists essentially in covering a 
plate of Aluminium with a surface flliii of its 
oxide by oxidising the metal electrolytieally 
in an acid medium. The thickness of the 
oxide layer is of the order of 2 to 20 jr. 

{Continued on page 889,) 
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SUPPLEMENT TO “CURRENT SCIENCE”. 


The Mechanism of Enzyme Action. 

By Professor A. Foclor. 

(The Hebrew University, Jerusalem.) 


1 . Introduction. 

rpHE first to assert the momentous law 
of the reign of a catalytic power in 
nature, whereby complicated chemical pro- 
cesses, for whose realisation the chemist 
requires powerful reagents and high tem- 
peratures, become easily possible under the 
mild conditions prevailing in plant and 
animal organisms, was Berzelius in his 
famous Text- Boole of Chemistry. At an 

early date the action of this catalytic power 
was traced to the Ferments, or Enzymes as 
they were termed later. The action was 
specific, — given effects being obtained only 
with given fractions of secretions or organ 
extracts and only under definite conditions 
of medium. Biochemists were thus led 
to postulate the existence of a multitude of 
catalytic ‘‘ substances,” whose chemical action 
was well known, but whose chemical nature 
remained a mystery. The specificity of tlie 
enzymes was set forth most sharply by the 
investigations of Emil Fischer on stereo- 
isomeric substrates, investigations which led 
this researclier to draw his famous analogy 
of ‘'key and lock”. 

As might be expected, these actions have 
been an unfailing source of stimulation for 
the researcher, and have ever spurred him 
on in his efforts to determine the cliemical 
structure of the mysterious substances 
causing them. As yet, liowever, the aim 
has not been attained with enzymes. Pf. 
Willstatter, H. v. Euler and their col- 
laborators tried for many years to prepare 
pure enzymes, but only succeeded in en- 
hancing the activity of their preparations 
by freeing the total mass of cell and tissue 
ingredients from those parts which, in their 
opinion, contained little or no enzymic 
substance. But the residue obtained by 
them was itself nothing else again than a 


further mass of cell ingredients united with 
active substance, the chemical nature of 
which still remained as unexplicable as ever. 

It is very difficult under these circum- 
stances to speak of a purification of the 
enzymes. It is an open question whether 
the above mentioned concentration process 
really constitutes a true purification at all. 
By the expression purification the chemist 
understands the liberation of a compound 
(A) from other compounds (B, C . .) which 
generally stand in no direct relation to it. 
iSTo such purification can be reported for 
enzymes. WillstMter, by the ingenious 
method he has developed, abstracts from 
the total number of carriers, as the ‘ mass 
charged with active substance may be 
termed, only those carriers whose activity 
is most manifest. The other carriers, how- 
ever heavily they may be charged with active 
substance, are neglected by this method. 
The essence of the Willstatter method is 
the autolytic breakdown of the original 
native carriers, which being mainly colloidal 
do not, as we shall see, reveal their true 
degree of charge with active substance, into 
low derivatives which freely manifest their 
association with the active principle and 
hence also their function as carriers. 

Before drawing such a conclusion, it was 
necessary for us to prove that different 
carriers variously enhance or depress the 
activity of the active substance (the very 
nature of which is still a mystery to us), 
even as a definite quantity of electricity 
charges variously bodies of different di- 
electrical properties which thus act as a real 
determinant of the “electrical activity . 

Carriers which manifest the activity of 
their active substance we shall term zymo- 
phoric. The degree in which the activity 
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of the active substance in respect of a given 
substrate is made manifest by the zjmo- 
phore corresponds to the degree of zymola- 
bility (or inversely to the degree of zymo- 
stability) of the zymophore. Zymolability 
is merely a qualitative and relative concept, 
however. In reality it is revealed to us 
only by the relative ease with which the 
active substance (zy. s.) is transmitted 
from the carrier (C) to the substrate, as 
well as by the effect of this transmission 
process. 

0^ — > 2 ;y.s.+ substrate-^ C + substrates — > 

zy.s. 

Assuming that the substrate on association 
with active substance undergoes chemical 
alteration (hydrolysis, decomposition, etc.) 
at an infinitely great velocity, it must be 
concluded that in kinetic experiments it is 
this transmission efect which is really 
measured. If the measurements are carried 
out in the first phase of the enzymatic action 
upon the substrate, before the formation of 
the cleavage end products has so far advanced 
that these products themselves become 
significant as carriers of active substance, 
the quantity of the substrate transformed 
during this period may be taken as a measure 
of the enzymatic activity, i.e., of the trans- 
mission effect. In respect of any given 
enzyme extract prepared under exact and 
constant conditions and allowed to act 
either upon several substrates present in 
equivalent amounts in the same medium, or 
upon the same substrate under varying 
conditions of medium, the presence of 
different substances, for example, the amount 
of substrate transformed during the first 
phase {t) of the reaction forms a valid 
measure for comparisons of enzymatic 
activity. In no case, however, are the actual 
‘'enzyme units” or “enzyme quantities’’ 
determined by kinetical measurements. 
What is really measured is the transmission 
efiect of assumed enzyme quantities, but 
not as is the case in ordinary kinetic experi- 
ments, an effect which is governed solely by 
the actual concentration or quantity of 
the reacting compound. To be sure, the 
very nature of this transmission effect is 
not yet definitely known. Enzymic activity 
is only the outward manifestation. The 
transmission itself probably involves a distri- 
bution of active substance between the 
carrier and the substrate, a distribution 
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dependent for its realisation upon the 
occurrence of a definite manner of contact 
betwen the two bodies. The frequency of 
this contact, moreover, depends upon the 
nature of the carrier involved. This view 
thus assumes that a chemical and physical, 
constitutional and perhaps configiiiative, 
relationship underlies the mutual association 
of substrate and carrier. This assumption 
also provides the explanation of that other 
cardinal feature of enzymic action : its 
specificity. 

Though the assumption that the velocity 
of a given reaction is determined by the 
frequency of the collisions of the reacting 
compounds and that this frequency in turn 
is proportional to their concentration is 
quite permissible in ordinary chemodyna- 
mical considerations, this assumption is 
not justified in the case of enzyme action. 
In this case the collisions must be of quite 
a definite nature, if they are to result in a 
manifestation of the above mentioned 
“chemical and physical relationship” be- 
tween carrier and substrate. It is necessary 
for the colliding bodies to form a definite 
space pattern which is the prerequisite of 
their combination. The frequency of occur- 
rence of appropriate collisions, i.e., colli- 
sions in which the participating bodies 
assume the right position in space, is gov- 
erned by a certain degree of probability 
and is increased if the chemical structure 
of the colliding bodies causes them to tend 
to “catch” each other. Only when these 
suitable collisions occur, is enzymic activity 
(with the transformation of activated sub- 
strate proceeding at infinite velocity) mani- 
fested. 

We regard as zymophoric only such 
carriers which can enter into the above 
mentioned relationship with the substrate. 
Their zymolability is the greater, according 
as their chemical structure permits of a 
greater frequency of “appropriate” colli- 
sions, according as, that is, the “attraction ” 
between the two partners is the stronger. 

This is the interpretation which should 
be placed upon the fact that in peptidase 
action glycocoll behaves as a non-zymo- 
phoric carrier whose presence hinders the 
hydrolysis of the dipeptids. For higher 
polypeptid substrates, on the other hand, 
glycocoll appears to he an appropriate 
carrier, and its addition increases the rate 
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of the hydrolytic cleavage of such a sub- 
strate. Conversely certain proteins and their 
derivatives have been found to be fit carriers 
for the cleavage of dipeptids but less fit 
for higher peptids. 

These observations may be brought to a 
head under a simple formula that proteins 
and their high derivatives enter more easily 
into the above described relationship with 
low protein derivatives such as amino acids 
or dipeptids than with higher protein 
derivatives. The low protein derivatives 
moreover evidently possess no affinity for 
each other which could bring about the 
association of carrier and substrate. The 
higher products are thus seen to constitute 
the best carriers for dipeptids, the amino 
acids for higher polypeptid substrates. The 
fact that the higher derivatives seem to 
exercise almost no attraction for each other, 
is probably due more to the large, hence 
cumbersome size of their molecules, which 
lowers the frequency of '‘appropriate colli- 
sions ”, than to any lack of affinity. 

Still a few words more on the chemical 
nature of the carriers. It is a striking fact 
that in peptidase action only substances 
whose chemical nature is much akin to that 
of the substrate, i.e., substances of poly- 
peptid structure, act as carriers. This is 
not a mere coincidence in our opinion but 
rather a significant peculiarity which is in- 
herent in the nature of living matter. As an 
ingredient of the living plasma, a protein 
is charged from the very beginning with a 
definite quantity of active substance (zy. s.) 
which, on the decomposition of the protein 
to lower derivatives, is transmitted (in the 
sense defined) to the latter. It may be laid 
down as one of the main criterions of the 
' substance of the living plasma that they are 
equipped with the catalytic agents of their 
own decomposition, the products of which 
beginning with the higher and lower inter- 
mediate derivatives and ending with the 
lowest final products, serve as carriers of 
the active substance which is successively 
transmitted to carriers of various zymola- 
bility and is thus enabled to fulfil the 
various biological functions. This is true 
not only of proteins but also of other cell 
ingredients of high molecular structure. 
The seed which contains protein, starch, 
lipins, etc., as reserve substances is at the 
same time thus provided with all the enzyme 
systems necessary for the decomposition 


of the substances under the condition of 
germination. Moisture and the proper tem- 
perature act upon these systems as activa- 
tors. In this way the ingredients of the 
living substance provide above for the 
implements of their dissimilatory decompo- 
sition, acting themselves as the carriers of 
these implements and transmitting them 
also to decomposition products which in 
turn act as new carriers. In the light of 
these considerations, the chemical kinship 
which is generally displayed by the carriers 
of a given enzyme system, such as poly- 
peptidase, and its substrate no longer 
appears astonishing. All are equally de- 
composition products of the same mother 
substance. 

The existence of a multiplicity of 
carriers in the enzyme action, and the 
possibility of a change of carriers, whereby 
the appearance of new enzyme specificities 
may be explained, are the fundamental 
ideas of the conception advanced above. 
In view of the fact that the isolation of 
pure enzymes has not met with success 
despite manyfold attempts and that at 
every trial the researchers only succeeded 
in isolating new carriers, it seems plausible 
to suppose that enzyme systems are in 
essence but multitudes of carriers charged 
with as yet unknown active principles, 
and that specific action is the result of 
chemical adaptation in varying degrees of 
completeness between carrier and substrate. 
The adaptation is the greater, the greater 
the specificity, the latter being the measure 
of the possibility of combination, either 
between numerous kindred substrates and 
some highly speciahsed, configuratively 
adapted and irreplaceable carrier, as is the 
case with a-glucosidase. We have found 
no legitimate reason however for assuming 
as several researchers (Willstatter, v. Euler, 
etc.) have done that there are as many 
active substances as there are specific 
actions in a given group of kindred sub- 
strates, that in other words several '‘di- 
peptidases'’ and a multitude of polypepti- 
dases exist. The experiments mentioned in 
Part 2 of this paper seem to show the 
relative truth of our view-point. 

2. Some Peoofs of the Multiple 
OharactePv and Ikterchaxgeable Nature 

OF the Carriers in Peptidase Systems. 

In this section some experimental resiiii>: 
are described which are only eonii-rehensioi. 
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on Iho iissiiinptioii that tliore exists a 
nuiltiple of carriers for one and the same 
(‘iizyme action, e.g., the hydrolytic break- 
down of T)olypeptids, that the appropriate 
individual carriers are mutually inter- 
changeable, and that by the interchange 
the system’s activitj" becomes altered. 

The hydrolytic cleavage of polypep^tids, 
both -dipeptids and higher peptids (begin- 
nings with 'tripeptids and xmoceeding to 
higher forms) can be effected both by 
X)eptidase — wealthy yeast extracts and by 
pancreas extracts, or xmncreatin xireparates, 
he., by the dried substance of the pan- 
creatic gland. It hardly needs to be men- 
tioned that these extracts also act on pex)tons 
which substances are known to be a mixture 
of liigher polyx)eptids. 

’ It was found (Abderhalden and Podor, 
1916) that fresh-water extracts of yeast on 
standing one or two days at room tempera- 
ture, show a strikingly increased activity in 
respect of many dipeptids, but that this 
increased activity sharply drops again after 
live or six days more of preservation. The 
cause of this variation in activity which was 
invariably found to occur in extracts of 
dried Munchen yeast, could only be 
traced later to an autolytic break- 
down by virtue of which the ‘'active 
substance^' of the polypeptidase system is 
transmitted from its native carrier — the 
yeast phospho-protein — to the products of 
this carrier's autolytic breakdown. Since 
the higher autolytic break<lown products 
(carriers K) which are appropriate, i.e., 
zymolabile carriers for the splitting of dipep- 
tids are formed first, the ability of the extracts 
to breakdown dipeptids at first increases. 
When ill more advanced stage of autolysis 
how’ever of low molecular size 

(carriers X) and zymostable, as far as the 
hydrolysis of dipeptids is concerned, begin 
to predominate and the same acthdty falls. 
As has already been pointed out, however, 
we only arrived at this explanation later. 

It was afterwards shown (Fodor, 1920- 
1922) that the original carrier of peptidase 
action in yeast extracts is phospho-protein a 
substance which these extracts contain in 
abundance. If the fresh maceration juices of 
yeast are precipitated with dilute hydro- 
chloric acid, the xi^otein coagulates in so 
delicate a form that, after filtration and 
cleansing with water, it may be redispersed 
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by stirring with the latter forming a per- 
sistent suspension which exliibits all the 
characteristic features of a grossly dispersed 
colloidal system. The ultramicroscopical 
picture of the suspension shows extensive 
aggregate formation with but few single 
particles in a state of Brownian movement. 
Such an enzyme sol lias been found to show 
under ox)timnm conditions of concentration, 
temx')erature and ])IT a low but definite 
activity in respect of dipeptids. On care- 
fully adding dilute sodium hydroxide to 
the sol, its activity increases, simultaneously, 
the ultramicroscox^ie obtained dis- 

closes a great increase in the degree of 
dispersion with single particles in strong 
Brownian motion, beginning to predominate 
over the aggregated forms. If however the 
addition of sodium hydroxide is carried 
too far, tlie field becomes empty, due to 
the formation of invisible alkali 
and simultaneously the zymatic activity of 
the sol falls. 

In this way was. the existence of a deftnite 
carrier of enzymic substance proven, and 
the ■ dependence of this enzyme’s activity 
upon the x^hysical state, he., the degree of 
dispersion of the carrier demonstrated. In 
the case of a colloidal carrier, such as for 
examxole pliospho-xmotein, an oxhimal degree 
of hydration is necessary for the manifesta- 
tion of maximal degree of activity. 

We were unable to decide at the outset 
whether the x‘>I^ospho-x3rotein merely acts as 
a carrier of the peptidase action in the yeast 
and. x)ancreas extracts (Fodor, 1922) or is 
itself the active substance or the enzyme. 
This question might have remained un- 
answered moreover had we not by a stroke 
of good luck found that glycocoll was a 
suitable elution agent for the kaolin adsorb- 
ate of yeast extract. All other elution 
means tried, aminoacids, other than glycocoll 
included, were fruitless. Stimulated by the 
adsorption and elution method developed 
by Willstatter, we (Fodor, Bernfeld and 
Schoenfeld, 1925) treated yeast macerates 
with a suitable form of kaolin which ad- 
sorbed their protein content. The adsorbate, 
after having been thoroughlj^ washed, could 
be eluted with glycocoll. The eluate (A) 
proved to be active in respect of both di- 
peptids and peptons, x^articnlarly the latter. 
It was found to be nearly free of protein 
(with Esbach reagent, a very slight cloud- 
ing resulted) but gave several of the colour 
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reactions, that with ^lyoxylic acid for 
example, and must therefore have contained 
some protein derivatives. Under aseptic 
conditions we were able to preserve this 
eluate without any change in its activity 
several months. An attempt to carry out 
a new kaolin adsorption and subsequent 
glycocoll elution did not succeed. The 
kaolin adsorbate of eluate A was itself 
active but admitted of no elution with 
glycocoll. At this juncture we felt justified 
in setting up the following scheme as 
re])resentation of these adsorption and 
elution processes : 

First adsorption : Protein >• zy. s. + Kaolin-^ 

Kaolin -< — > Protein -‘5 — > zy. s. ; 
P'irst elution : Kaolin -< — Protein ■< — > zy. s. -f- 

Glycocoll— -> Glycocoll ■< — > zy. s. 

Second adsorbtion : Glycocoll — ■> zy. s. + Kaolin — > 
Kaolin — > zy. .s. 

Second elution : Kaolin < — zy. s. Glycocoll 

“>■ no elution 

The elution process is only successful if the 
active material (zy.s.) is directly linked to 
the protein and not to tlie adsorbent. 

At the later date (Fodor and Franken- 
thal, 1930, 1931), when we carried out the 
adsorption on kaolin of phospho-protein 
coagulated from yeast extracts by dilute 
acids, and eluted the adsorbate with glyco- 
coll, we obtained an eluate B which was 
active in respect of the tripeptid leucyl- 
glycyl-giycine, but inactive in respect of 
the dipeptid leucyl-glycine. 

Evidently, a carrier of category K 
(see above) which promotes the splitting of 
the dipeptid, must be assumed as present 
in eluate A. Since such a carrier is lacking 
in the much purer eluate B the latter is 
unable to hydrolyse the dipeptid. 

Starting from this assumption we were 
led to the idea of attempting to bring about 
the activation of the eluate B in respect 
of the di|)eptid by the addition of a carrier 
of the category K. With this aim in view 
we permitted yeast to undergo brief auto- 
lysis in the presence of acetic, ether so as to 
obtain an increased yield of the high protein 
derivatives (K). When this operation was 


comi>leted, an ultrafiltrate of the autolysate 
was prepared in order to separate the 
original unaltered protein from their newly 
formed K-derivatives. \Wjen the clear 
ultrafiltrate, which exhibited no enzymic acti- 
vity whatsoever was added to eluate B,. the 
latter was activated, splitting fully 32% of 
all the leucyl-glycine present in the course of 
21 hours at the temperature of 25° 0. In 
this way therefore eluate B aquired a 
capacity it had formerly lacked. The 
exi^eriments thus furnished proof that for 
the cleavage of the dipeptid, glycocoll is 
an inappropriate carrier of the active 
substance of peptidase system. The di- 
peptid can only be split if carriers K. such as 
are contained in fresh yeast autolysates, are 
present. 

It was shown by analogous experiments 
that pancreas extracts totally inactive in 
respect of glycyl-leucine but active in respect 
of glycyl-leucyl-leucine acquire an activity in 
respect of the dipeptid after an induction 
period of about 3-4 hours (37^) which is 
necessary for autolysis. It would be de- 
monstrated, moreover, that the curve of the 
dipeptid hydrolysis followed the course of 
an autocatalytic process. This result ad- 
mitted of no further doubt concerning the 
truth of the conclusion that the first products 
of the autolysis are the activators of the 
dipeptid hydrolysis. Moreover this con- 
clusion furnished us with a convincing 
exx3lanation of the results of our experi- 
ments of 1910 (s. above) which showed that 
the ability of yeast extracts to cleave 
dipei)tids (and also pep tons) increases with 
preservation. 

This increase is evidently connected with 
an autolytic process wherein apparently not 
only carriers K but also products X of a 
further degree of breakdown are formed. 
For this reason apparently the ability to 
split peptons is also increased (even by 55*'^ol 
on preservation under these conditions, rl:., 
for a period of three days at room temx)era- 
ture (Fodor and E. Cohn, 1928). 

Some proof must still be furnished that 
the deep breakdown products (X) of the 
protein, among them amino acids, increase 
the activity in resx>ect of higher p>ex)tids 
(and peptons) but not in resp^ect of dipex)tids. 
Experiments with this aim in view Avere 
carried out with maceration juices of pan- 
creatic glands (Schoenfeld-Eeiner, 1930). 
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The results showed that on the addition of 
pepton hydrolysates, rich in X carriers, to a 
mixture of this pepton and the macerate, 
the pepton cleavage was augmented, but 
that of the dipeptid decreased. Apparently 
the cleavage of dipeptids is obtained by 
carrier X. 

On the other hand, it could be demon- 
strated that pancreatin macerates which 
were deprived of the greater part of their 
carriers X content by a short dialysis, 
suffered a loss of activity in respect of pep- 
tones, but gained in activity in respect of 
dipeptids. 

We are clearly led to expect from these 
results that the addition of amino acids 
which represent the extreme of the carrier 
X type, to a yeast extract would cause an 
activation of the latter in respect of peptones. 
We actually succeeded moreover repeatedly 
to demonstrate this activation (Fodor, 1928, 
Fodor and E. Cohn, 1928). Especially 
striking results were obtained with fresh 
maceration -juices relatively poor in carriers 
X. Extracts which were not so fresh and 
contained relatively greater amounts of 
carriers X and K owing to the advanced 
state of the autolysis, exhibited a lesser 


degree of activation in respect of pex:)tones 
on the addition of the amino acids. 

On the basis of the experimental results 
described above, we felt justified in propos- 
ing the following carrier scheme (Scheme I). 

The explanation advanced by the Will- 
statter school ascribes these activation and 
depression effects to the removal and appear- 
ance respectively of ‘'detaining bodies'’ 
(Hemmungskorper), but this is merely a 
tautological circumscription of facts, and 
no true explanation. We only possess this 
latter when we have comprehended that the 
"detaining bodies” are nothing else than 
zymostable carriers. Their exchange for 
zymolabile ones brings an activation in its 
wake ; exchange vice versa — a depression. 
The active substance is distributed, accord- 
ing to this view-point, between its original 
zymostable carriers and new zymolahhe 
ones, such as those that are contained in 
various autolysates for example, or such 
substances as we added directly. A de- 
pression in activity signifies an exchange of 
one carrier for another with a contrary 
effect. The new carriers formed during the 
autolysis of protein might also be regarded 
as intermediating carriers (Scheme II). 


Scheme I. 


Phospho-protein 
(original carrier) 


increased 
cleavage 
of dipeptids 

decreased 
cleavage of 
higher 
polypeptids 

Carriers X 

(low autolytic derivatives 
of proteins) 


Carriers K 

(high molecular autolytic 
derivatives of proteins) 


W 3 increased 
rt cleavage of 
'p higher polypeptids 
w (andpeptons) 

2 

'S decreased cleavage of 
rt dipeptids 


Scheme II. 

by a slow transmission 

(a) Carrier X •<— ~> zy. s. +• dipeptid > dipeptid < — > zy. s. 

by a rapid transmission 

(3) Carrier X < - > zy. s. -p carrier K > carrier K < — > zy. s. 

by an accelerated transmission 

Carrier K <■*-> zy. s. dipeptid > dipeptid < — > zy, s. 
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It is evident that the relative quantities 
of zymostable and zymolabile carriers pre- 
sent will have a significant influence upon 
the effect of the transmission of the ‘'active 
substance'’ to a given substrate and conse- 
quently also upon the zymotic activity in 
respect of the latter. 

It may also be deduced from this state- 
ment that the constancy of an enzyme 
system is dependent upon the nature of the 
carriers of the active substance. As long 
as the carrier is a colloid, in which state as 
a rule, it is subject to incessant change, no 
constancy of activity can be expected. If 
active substance is transmitted to a protein 
derivative carrier which itself suffers 
cleavage as a result of this transmission, the 
breakdown will produce new carriers that 
will compete with the substrate, by acting 
themselves as substrates. In this competi- 
tion however the substrate proper, owing to 
its greater concentration, gains the lion’s 
share of active substance. Nevertheless it 
is a significant fact that such a system 
undergoes perpetual changes in activity, 
changes which are already revealed in the 
self-alteration of enzyme extracts and which 
researchers take into account by setting up 
parallel controls. 

True constancy can only be expected 
where the carrier is not subject to changes 
of the nature mentioned above. This condi- 
tion was fulfilled for example in our glyco- 
coll eluates. The experimental verification 
of this fact provides additional proof that 
the eluting substance, i.e., the glycocoll, is 
itself the actual carrier of active substance 
in the eluates. 

3. Theoretical Considerations. 

The following paragraphs deal with the 
nature of the zymoactive substance. This 
is still as has been pointed out above, a 
mystery to us. In discussing its chemistry 
therefore we enter a domain of pure hypo- 
thesis. 

Our claim that zymoactive substance 
(zy. s.) distributes itself between the sub- 
strate and one or several carriers contains 
the implication that zy. s. possesses an 
affinity both for all the different but chemi- 
cally kindred carriers and for the substrate 
which, as we have shown, also ranks among 
these chemical relatives. 


This conception involves a further assump- 
tion. The chemical constitution of the 
zymoactive substance must admit a combi- 
nation both with the multitude of carrier 
and with the substrate which itself acts in 
this case as a carrier. Consequently it was 
concluded that zymoactive substance posses- 
ses a common affinity for all these carriers, 
substrate included. But granting this, the 
existence of at least as many zymoactive 
substances as there are protoplasmic car- 
riers of fundamentally different chemical 
constitution must also be granted. For it 
is inconceivable that the same active 
substance enters into combination both 
with the totality of proteins and protein 
derivatives and with such a substance as 
starch for example or other cell and tissue 
constituents. 

We are thus led to conclude that the 
ground substances of the plasma are equipped 
above with zymoactive substances which are 
closely attuned to them chemically. When 
the ground substances are broken down into 
breakdown products of a kindred chemical 
constitution, the zymoactive substances 
become transmitted to them (see above). 

These conclusions follow from our main 
premises. It follows further from the investi- 
gations of many researchers on enzymes that 
the _ active principle is impermeable to 
dialytic membranes and must therefore be 
in a colloidal state. Where the dialysis 
brings about the inactivation of the enzyme 
system, its activity can, as a rule, be restored 
by the re-addition of the dialysate to the 
dialysed solution even though both these 
fractions were themselves inactive. It may 
be concluded therefore that the active 
principle of the system does not diffuse 
through the membrane and that inactiva- 
tion by dialysis is merely due to the removal 
of permeable activators. 

On the other hand, we are compelled to 
conclude from the experimental results of 
several researchers that the separation or 
isolation of the active substance is an 
impossibility, and that its connection with 
a carrier is necessary for the manifestation 
of activity. When w^e attempt to attain 
the active material in pure form, all we 
ultimately get is inactive chemical substance. 
The zy. s., whose quantity is extremely 
minute, is lost during the piiriiieation 
procedure in the mass of purifying reagents. 
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It seems right tiierefore to conclude that 
the colloidal active material depends for 
its existence on its connection with a carrier 
or substrate, i.e.. that the activity is only 
preserved in connection with the latter, and 
tliat separation brings inactivation in its 
wake, probably as a result of some change 
in colloidal state, such as coagulation. It 
is a commonplace experience of the colloidal 
chemist that substances which in a high 
degree of dispersion possesses enormous 
surfaces and fill correspondingly great 
volumes, are almost invisible to the naked 
eye and hardly measurable by weight after 
coagulation. 

Consistent with our view that the active 
material is a colloid of high disperse degree 
which is linked to carriers and preserves its 
dispersion only as long as this linkage 
endures, w^e may go a step further and 
concede that the linkage to the carrier is to 
be ascribed to a compensation of the great 
surface energy, and that liberation from the 
carriers invariably involves the loss of this 
compensation and hence a coagulation. The 
carrier thus functions as a protective 
(iolloid : it preserves the colloidal state of 
the substance which is linked to it. 

It is permissible for us to draw still 
another conclusion of a colloidal kind, viz., 
that a partial annulment of the surface 
energy of the active material can be attained 
by a change of carrier. If we assume, as 
indeed we do below, that a parallelism 
exists between the surface energy and the 
activity, we may regard as zymophoric 
only such carriers as allow to maintain the 
high energy state ; carriers which bring 
about its decrease may not be regarded as 
zymophores. On the other hand, the mea- 
sure of zymolability is largely dependent 
upon the efficiency with which diminution 
of the surface energy maintained by a given 
carrier, is effected by the combination of 
this carrier with the substrate. According 
to energetical principles, the surface energy 
liberated by this combination must manifest 
itself as thermal, electrical or chemical 


f Carrier <-— > zy. s. 
Transmission J I 

process I I 

substrate — > 


activity (depending upon the conditions 
prevailing in the system under considera- 
tion), and hence we may also attribute the 
chemical change of the substrate to tlie 
partial liberation of surface energy which i.s 
brought by the combination of the carrier 
with the substrate. 

We can now understand why that which 
above was termed ‘‘transmission effect’' 
should not be represented as a kinetical 
problem only, for it is in the same time one 
in energetics. The quantity of the liberated 
energy depends both upon the nature of 
the combination which is effected between 
the carrier and the substrate and upon its 
intensity. It is easily comprehensible that 
a decisive role is in this (connection 

by the nature of the carrier which confronts 
a given substrate. Different carriers free 
different quantities of surface energy of 
zy. s. on combination with the same sub- 
strate. Not only relations which arise from 
chemical reactions between atoms come up 
for consideration in this connection, but 
mainly rather relations which are condi- 
tioned by the colloidal state of the zyino- 
active material, and arise from the space 
pattern and atomic constellation of the 
carriers and the substrate at their mutual 
association. Zymolabile carriers produce a 
convsiderable decrease in th(‘ surface energy 
of the zymoactive substance by this associa- 
tion, thereby calling forth the correspond- 
ingly great ‘‘transmission effect''. Zymo- 
stable carriers, on the other hand, have but 
a small effect. 

The protectiv(^ action of the carriers upon 
the zymoactive^ substance is partially re- 
moved by the association of the carriers to 
the substrate. Consequently a correspond- 
ing dislocation wfiiich is conditioned by the 
interisity of the combination between the 
carrier and the substrate, and which liberates 
zy. s. occurs. The zy. s. thus liberated can 
fix itself upon the substrate and by this 
fixation some of the surface energy of the 
zy. s. is undoubtedly transformed into mani- 
fest chemical energy : 


f Carrier < — > 

appropriate | t 

^ -I I 

collision | Substrate zy. s. 

L (transmitted) 


(■< — > — loose combination) 
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The transmission process can only take 
place of course^ if the fixation of zy. s. hy 
the carrier is sufficiently loose to allow the 
dislocation. If the zy. s. is closel;y fixed 
however, a zymophoric behaviour by the 
carrier is quite out of the question. Thus : 


Carrier K — > zy. s 
(high derivatives) 

A 

^ easy linkage 

Dipeptids 
(low derivatives) 


1 

1 

I Easy dislocation of zy. s. 

1 and consequently an easy 
I transmission. 

1 


1 

I 

[ Difficult di.slocation and diffi- 
I cull transmission. 


Carrier X <- — >• zy. s 
(low derivatives) 

^ easy linkage 

Higher polypeptids 
(peptones) (high 
derivatives) 


1 

[ Easy dislocation and easy 
I transmission. 

J 


Carrier X — >• zy. s. 
(low derivatives) 

I difficult linkage 

V 

Dipeptids 
(low derivatives) 


When liigh protein derivatives meet low 
derivatives, the dislocation and transmission 
are facilitated, since the association between 
carrier and substrate in this case is parti- 
cularly easy. 

On the basis of all tliat had been ])ointed 
out above, the answer to the question 
wiiether given substance can act as a 
suitable carrier, is seen to depend upon the 
possibility of an association, in the sense 
already demonstrated in Part 1, between 
the carrier and the substrate in question, 
as well as upon the ability of the carrier to 
have entered into combination with the 
zymoactive substance without causing entire 
loss by this combination of the surface 
energy which the zymoactive substance 
possesses as a colloid and which it must 
liberate subsequently when the carrier and 
the substrate combine, if it is to effect 
chemical action such as hydrolysis or other 
cleavages. 

The kinetic equation of an enzyme system 
must therefore take into account two 
factors: (1) the frequency of the ‘'appro- 
priate collisions'’ (see above) and (2) the 
quantity of surface energy (att), set free in 
a unit of zy. s. after the above mentioned 
collisions. With one and the same substrate 
both factors, the frequency as well as the 


Att, vary according to the nature of the 
main and the subsidiary carriers. 

Yet it may occur that a carrier T which 
is itself now zymophoric in respect of a given 
substrate is made zymophoric by the pre- 
sence of a second, for its part zymophoric, 
carrier T^^ (Fodor and Frankenthal, 1930) : 

T ^ zy. s. -f substrate > no transmission 

T — > zy. s. + Ti Ti-^ — >zy. s. 

Tx — ■> zy. s. -f substrate > substrate ^ — > zy. s. 

The part played by T^ is thus that of a 
mediator or even ''activator*'. 

The conception of the existence of media- 
tors of this kind was advanced by the author 
(Fodor, Kuk and Frankenthal) as early as 
1928. The fact of their existence lias 
recently been confirmed by O. Warburg 
(1935), who ascribes a similar part to the 
‘'yellow flavin enzyme,” as mediator of the 
hydrogen transmission in the alcoholic fer- 
mentation system of yeast. 

The ideal form of the kinetic equation of, 
for instance, the hydrolysis of a dipeptid to 
amino acid molecules 

R 

! 1 

NHo-CH-CO-NII-CH-COOH IIoO 
R Ri 

I I 

NH.-CII-COOH -f NID-CH-COOH 

must be postulated under the following 
premises : 

Let us conceive a single highly zymolabile 
carrier T. Let us further assume that 
none of the hydrolytic products act as 
carriers. Let the unit of zymoactive sub- 
stance, whose quantity Z may be assumed 
to remain constant during the initial time 
interval t, call forth an energy change att 
equivalent to the surface energy loss aw. 

Then the quantity of energy transmitted 
to the substrate will be E=--:=A7r. Z (= effect) 
and 

= Ei- {a-x)" = ATT.Z.k {a -xY‘. 
dl 

In this equation a represents as usual the 
concentration of the substrate at the begin- 
ning of the action, {a - x) its concentration 


I 
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after a time t {x being the quantity trans- 
formed), k and n are constants of whicli the 
latter depends upon the frequency of the 
‘'appropriate collisions” and generally has 
a value of about | but varies with the pH 
of the whole, enzyme system. Under certain 
experimental conditions n may even be 
equal to 1. In this case E really being 
constant the equation would assume the 
external form of a reaction of the first order. 
We may easily see also from this equation 
how one and the same quantity Z can pro- 
duce radically different degrees of zymotic 

doc\ 

activity (as measured by the quantity 

according to the quantity of the effect E, a 
quantity which is determined by the nature 
of the carrier. 

To be sure, this kinetic equation is in 
practice rarely realised in its ideal form, 
ilumerous disturbing factors intervene. Such 
for instance are the products of enzyme 
action which may either accelerate or slow 
the hydrolytic process, thus changing the 
value of both E and the constants. 

From the point of view of kinetics, the 
enzyme action is thus seen to be a highly 
complex, and a but little elucidated process. 
It was only great optimism which moved 
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former researchers to hope that they could 
make the kinetics of enzyme action conform 
with those of so simple a process as tie 
cane sugar inversion found by Whhelmy. 

Natural phenomena are found to be 
more complex and intricate the deeper ve 
penetrate into their profundities. To this 
fact the mechanism of enzyme action is an 
abundant testimony. 
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A peculiar property of such an ‘"Bloxal” 
(Electrolytically Oxidised Aluminium) is its 
porosity, the film being covered with a 
network of pores the diameters of which 
are of colloidal dimensions. It is this 
porosity of the Aluminium film in Eloxal 
that is responsible for its many valuable 
applications. 

This porosity enables Eloxal to absorb 
liquids. The Eloxal plate can be charged 
with light-sensitive chemical either by tank- 
ing it in an aqueous solution of the reagent 
or (with water-insoluble chemicals as silver 
halides) by causing the reagent to be preci- 
pitated within the porous film. The Eloxal 
plate is now ready for the SEO photograph 
employing the usual photographic processes. 
Only, the pores in the oxide film have to be 
closed finally by rubbing the plate with either 
a suitable fat or wax. The cost of the 
Seo Eloxal photo is stated to be no higher 
than the ordinary photograph. 

The Seo photo possesses many useful 
properties. It is not affected by temperature, 
by the common organic solvents, by sea- 
water, and by the ordinary corroding factors. 
The Seo photo can be heated up even to the 
m.p. of Aluminium (658°) when the photo- 
graph is still clearly distinguishable on the 
oxide film. These properties give the Seo 
photo a. large field of utility. It is excel- 
lently adapted to the manufacture of Placards, 
Scales and other Measuring Instruments, 
hlotice Boards, Passports and other Legal 
Documents, Maps and Plans, etc. 

The porous Eloxal film allows the deposi- 
tion of various colouring matters enabling 
the manufacture of ''Coloured Aluminium”. 
When Eloxal, deposited with colloidal gold, 
is heated to various temperatures, the surface 
of the material takes on various shades of 
rich brown-red tints. Beautiful imitations 
of the grain and colour of timber and marble 
can be imparted to Eloxal which can be 
used as fire-proof panelling in the interior 
decoration of ships, aeroplanes, railway 
carriages, etc. It can also be used in the 
wide field of applied art and in the manu- 
facture of fancy-goods. 

The great variety and extent of use 
indicated above, to which Eloxal can be put, 
it is claimed, is of national importance to 
Germany which does not possess copper 
deposits and is endeavouring to minimise the 
use of the metal and its alloys. The develop- 
ment of Eloxal is, therefore, another step 
in the German effort towards national self- 
sufficiency. 


Eloxal was invented and developed by 
Jenny and Budilhoff, two Engineers on the 
staff of Siemens & Halske, A. G., Berlin 
who have protected the invention by a 
series of patents. 

Emmennar. 


Silica Fluff. 

A NEW form of hydrated silica, having 
unusual properties, prepared by slow drying 
at low temperature of the transparent gel 
resulting from the action of silicon tetra- 
fluoride on water has been described bv 
Jacobson (J. PJiys, Clem., 1936, 40, 413) and 
is called Silica Fluff on account of its fluffy 
nature. This extremely light, opaque, white 
powder has low specific gravity, contains 
inclusions of air bubbles (1 to 1-5 microns) 
which give colour phenomena with polarised 
light and which cannot be dislocated by 
a vacuum pump. Its percentage composition 
leads to the empirical formula (Si02)i.,3H20 
and the graphic formula has also 'been 
speculated. 

K. S. Kao. 


The Movement of Protoplasma in Plant 
Cells. 

The movement of protoplasma within the 
plant cell as a result of irritation is a weU- 
known phenomenon, the wounding of Yallis- 
neria and allied plants furnishing striking 
examples. Prof. Hans Fittig of the L^ni- 
versity of Bonn has investigated (Fors- 
clungen und Fortsclritte, 1936, 12, 160), 

whether in such cases, the cause of the 
movement is due to purely mechanical 
influences or whether it is traceable to any 
chemical stimulant formed as a result of 
the injury. Fittig, by careful experimenta- 
tion, shows that the extract from crushed 
Vallisneria leaves contains a substance which 
is stable towards heat but susceptible to 
bacterial decomposition and which in dilu- 
tions as low as 1 in 2 millions causes the 
movement of protoplasma in plant cells. 
As a first step in the ' elucidation of the 
nature of this active principle, Fittig 
sought to find if any known substances are 
capable, in dilutions of a comparable order, 
of causing such protoplasma movement. 
He finds that Amino acids are capable of 
such irritation. a-Amino acids are the most 
active, the potency rapidly diminishing 
with the y, etc., isomers. Further, th : 
Amino acids in their naturally o j r:.':::.. : 
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optieail isomeric forms a,ro very much more 
iietive than tlieir artificially prepared optical 
antipodes. 

Tlie effects of different Amino acids on a 
given plant cell vary enormously. By far 
the most active are Histidine (effective in 
concentrations as low as 1 in 600 millions) 
and Methyl Histidine (1 in 3,000 millions). 
Fittig considers it probable that the Yallis- 
neria extract used in his experiments con- 
tains either about 1% Histidine or about 
0»2% Methyl Histidine. The extract did 
not respond to the dia^o colour reaction 
with Diazoben^enesulphonic acid which is 
sensitive to Histidine in concentrations of 
about 1 in 100,000. Fittig does not, 
however, consider this as conclusive or 
even significant because, the reaction is 
easily masked by the presence of Methyl 
Histidine and other foreign substances which 
presumably are present in the Vallisneria 
extract. Work is in progress to find other 
methods of detecting Histidine. The im- 
portance of Fittig’s work lies in the fact 
that a- Amino acids which till now -were 
considered to be physiologically indifferent 
in plant life are shown to bo in reality 
very active substances comparable to the 
physiological potency in animals of Thyroxin, 
another (though highly complex and Iodine- 
containing) Amino acid. 

Emmennak. 


A New Mode o£ Fixation of Nitrogen 
in Soils. 

Dhau and Oo-woukers, in their extensive 
investigations, have shown the importance 
of light in many oxidation processes taking 
place in soils. In a recent paper (J. Indian- 
Cliem. Sac,, 1936, 13, 155-179) N. B. Dhar 
and S. K. Mukherji have pointed out a new 
possible way in wliich light is helpful in the 
fixation of nitrogen in soils. When some 
sterilised soil suspended in a medium contain- 
ing dissolved carbohydrates (like glucose, 
cane sugar, molasses, etc.) is exposed, to 
sunlight for a long time, it is found that there 
is an appreciable increase in the available 
and the total nitrogen contents of the soil. 
The energy set free during the photo-oxida- 
tion of the carbohydrates seems to fix the 
atmospheric nitrogen. The efficiency/ of 
nitrogen fixation obtained in the induced 
oxidation of sugars is of the same order as 
that with cultures of Azotobacter thriving 
in flasks containing solutions of energy-rich 
compounds, These observations have been 


correlated with the results obtained in some 
field experiments undertaken for studying 
the effect of molasses on soils. 

K. S. G. T), 


Thermal Decomposition of Talc. 

Ew’^ell, Bctnting Ar^i) Geller (J. Research 
National Bureau of Standards. 1935, 15, 
551-556) describe the changes wliicli 
accompany the careful heating of a specimen 
of nearly pure talc from Maiieliuria. The 
furnace employed for the purpose could be 
heated up to 1435° C., and the temperature 
rise adjusted to about per minute. 

Observations with a diiferential thermo- 
couple revealed two endothermic effects (botli 
irreversible) at about 530-572° and 8G0-953" 
respectively. Determinations were simul- 
taneously made of the weight losses suffered 
by the sample at different temperatures rang- 
ing up to 1435°, the period of heating at 
each temperature being 2-22 hours. 

X-Eay and microscopical examinations 
were made of the unheated material as well 
as of the material heated to different tempera- 
tures- The X-Eay camera was divided so 
that comparison patterns of the test and 
reference, specimens could be obtained on 
the same film. 

It was found tliat between 380-500° all 
the water present in excess of 1 molecidc 
was driven off from talc but without any 
alteration in crystal structure. The mole- 
cule of combined Abater Avas removed at 
800-840° and this A\^as accoinpanied hy 
breakdown of the talc into enstatite and 
amorphous silica and also by an increase in 
specific gravity. On further heating up to 
1300°, the enstatite changed into clinoenst?otite 
and amoriDhous silica into cristohalite. Thi* 
final products of the thermal decomposition 
of talc were found to be clinoenstatite and 
cristobalite, and the specific gravity of tlie 
fully decomposed material was found to he 
3-01 as compared with the value 2 *83 for the 
unheated specimen. 

K. E. K. 


Histophysiological Study of Testis. 

Prof. Jacques Benoit has a very interest- 
ing paper in the Aetualites Scientifiques et 
Industrilles {Exposes de Biologie, 1935, 3, 
3-64) on “ Le Testicule ” as an organ 
elaborating the male sexual hormone. He 
has studied the testis from the morphological 
and histophysiological view-points. This 
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study lias enabled the author to divide the 
testicular cells under three heads, me?., the 
lignee seminale forming the reproductive 
cells, the cells of Ley dig and the cells of 
Sertoli. The latter two sets of cells are 
probably derived from the same cellular layer 
in the Gallinacea and the same is also 
likely to be the case in mammals and the 
other groups of vertebrates. The transfor- 
mation of the Sertoli cells into glandular 
interstitial cells is accompanied by the loss 
of Sertoli characters aud the acquisition of 
a secretory activity. The cells of Sertoli 
play vis-a-vis to the seminal elements the 
role “ d’un terrain somatique trophique”. 
The interstitial cells secrete endocrines, 
which hormone is responsible in the develop- 
ment and functioning of the secondary 
sexual characters and the accomplishment 
of reproduction. 


The Arteries of the Chimpanzee. 

As a result of the examination of ten speci- 
mens of the Chimpanzee (Pan spec f), 
E. M. Glidden and C. E. De Garis {Amer. 
Jour, Anatj March 1936, 58, No. 2, 

501) have distinguished five types of 
aortic arches. In one, which exemplifies 
the normal human sequence, three trunks, 
the a. anonyma, the a, carotieus communis 
sinistra and the a. suhclavia sinistra arise 
from aortic arch. In the second type, 
a. truncus communis gives rise to a. anonyma 
and a. carotis communis sinistra. This con- 
dition is found in a single specimen out of 
the ten examined. The third pattern 
occuring in four specimens, simulates the 
first except that a small a. thyroi-dea ima 
arises directly from the arch between a. 
anonyma and a. carotis communis. The fourth 
type is characterised by the a. thyroidea 
ima arising from the a, carotis communis 
instead of directly from the arch. This 
occurs in two specimens. The last condition 
is characterised by the fusion of the bases of 
a. carotis communis and a. subclavius 
sinistra to form a. anonyma sinistra. The 
a, thyroidea ima always arises from this 
anonyma sinistra. This occurs in two 
specimens. 


In the single specimen which the authors 
have dissected for the arteries of the descend- 
ing aorta and of the pelvis and the ejtre- 
mities, it is seen that a. suhclavia lacks* the 
a. thyroidea inferior and the relation between 
the a, axillaris and ‘plexus bracMalis is 
seen to be different from that obtaining in 
man. The visceral branches of the 
descending aorta are in the main similar 
to the human pattern. In the pelvic region 
the obturatoria is rudimentary and the 
circumfiexa femoris medialis arises from the 
external iliac. 


The Idea of Contrasted Differentiation. 

Petrologists are aware that during the last 
few years S. E. Xoekolds has been developing 
his hypothesis of contrasted differentiation 
to account for the variation in igneous 
rocks. His main contention is that in inter- 
crustal magma reservoirs, differentiation 
yields two contrasted magma types — acid 
and basic, which manifest as intrusions, with 
the basic member invariably coming out 
first, and that most of the intermediate rock 
types are commonly the products of contami- 
nation. Eecently Aurther Holmes [Geo- 
logical Ilagazine, May 1936, No . 863 ) has shown 
that the idea of contrasted differentiedion as 
advocated by S. R. Noekolds is beset with 
many inconsistencies and objections so funda- 
mental as to be in direct variance with the 
physico-chemical principles of crystallisation 
differentiation established by Bowen. In 
discussing Noekolds's evidences in support 
of contrasted differentiation, Holmes observes 
that the occurrence of contrasted rock types 
in close proximity does not constitute any 
direct proof for contrasted differentiation 
especially in view of Fenner’s observation 
where he has shown that the alternate 
outpourings of typical basalt and typical 
rhyolite wdth little or no lava of intermediate 
composition. Hence according to Holmes 
preference must be given to the hypothesis of 
progressive crystallisation differentiation for 
which there is at least a convincing experi- 
mental basis rather than contrasted differ- 
entiation for which there is no real evidence 
at present. 
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Recent Investigations into the Principles of Irrigation and 
Cultivation of Orchards. 

By Solirab E. Gandhi, M.Ag., 

Superintendent^ GaneshJchind Fruit Experiment Station^ Kirlcee. 


T^HAT irrigation is indispensable in many parts 
of India for tlie best production of horticul- 
tural crops is a fact widely recognised. In many 
of these areas, canal water is not available and 
recourse must be had to lifting or pumping from 
underground supplies. In the canal as well as 
in the pumping areas, water for irrigation^ is 
relatively limited. Economical and scientific 
use of the available supply is therefore of vital 
importance. 

Because of wide variations in soils and of the 
extreme differences in topography, the cultural 
and irrigation methods must vary widely in 
different parts of India. During his recent 
visit to the United States of America the writer 
had an opportunity to discuss the various aspects 
of the problem connected with the cultivation and 
irrigation of orchards, a subject which has been 
receiving considerable attention at the hands of 
research workers in the University of California. 
These investigations have definitely modified 
certain old and widely current beliefs and have 
advanced new conceptions which afford a better 
understanding of the subject. 

The practices of irrigation and cultivation are 
so interrelated tliat it is almost impossible to 
discuss the principles underlying each of these 
separately. It must be made clear at the 
outset that it is not the intention of the writer 
to discuss in this paper all the physical forces 
involved in the occurrence of moisture in the 
soil and its behaviour, but it is proposed only 
to speak of soil moisture from the view-point of 
its availability to plants. 

The water which a soil ab.3orbs and stores for 
use by plant roots is field in the form of moisture 
films which adhere to the soil jDarticles. When 
water is applied to soils it distributes itself about 
the soil particles wetting each to its maximum 
film thickness as it passes downward under the 
influence of gravity. The amount of water held 
in the soil after the excess gravitational ivater 
has drained away and after the rate of downward 
movement of water has materially^ decreased, is 
termed ‘‘Field capacity” of the soil. 

The downward movement of water in the soil 
is due almost entirely to gravity and not to 
capillary movement. Recent investigations show 
that capillarity cannot be depended upon to 
distribute moisture uniformly in the soil. The 
belief that “the moisture content of all of the 
soil occupied by the roots of the trees will be 
raised to a cei'tain percentage by the applications 
of small amounts of water, because of the down- 
ward capillary movement of the water with a 
consequent equalisation of the moisture content 
of all of the soil” is incorrect. 

When water is applied to a dry soil it is moisten- 
ed to its field capacity to a definite depth. Accord- 
ing to Veihmeyer^ “ AU attem.pts to maintain 
a soil moisture percentage less than that which 


^ Veihtneyer, F. J., “Some factors affecting the irriga- 
tion requirements of deciduous orchards”, Nilgardia, 1927, 
2, No. 6. 


the soil would hold against the force of gravity, 
the maximum field or capillary capacity liave met 
with failure. ” He further observes, however, 
“that the soil moisture supply could be kept 
above a certain minimum. The soil could be 
raised to a maximum content and this condition 
re-established when the lolants had reduced the 
soil moisture supply to a certain minimum.” 

In view of the above investigations the amounts 
of water applied to a soil will affect only its mois- 
ture content to a certain depth and that much 
quantity of wetted soil will be raised to its maxi- 
mum field capacity’'. Smaller amounts of water 
will wet a soil to its field capacity’’ to a smaller 
depth while larger amounts will wet it to a larger 
depth. Hence, a light irrigation wets a shallower 
depth of soil to its field capacity than a heavy 
one does. 

Soon after a soil has attained its “ field capacity” 
the moisture content begins to decrease due to 
evaporation from the surface and extraction of 
water by roots of weeds or trees, that is, the 
moisture content fluctuates between “field 
capacity^” and some percentage of moisture at 
which plants wilt and will not revive unless water 
is again applied. Soil physicists have named 
this stage of soil moisture as perynaneni wiliing 
percentage, and the moisture in the soil above this 
condition is called the readily availahle moisture. 
Before we proceed to discuss as to how this 
leadily available moisture is utilised by plants 
it is important to know bow the water moves 
in the soil from one point to another. As already 
explained above, when water is applied, it pene- 
trates the soil in a downward movement and 
laterally under the influence of gravity. Once 
the soil attains its “field capacity”, the moisture, 
according to the recent investigations in the 
United States, remains almost stationary and 
is not able to move appreciably in an upward or 
lateral direction from the moist lay’’ors of the soil 
to the drier ones. In view of these investigations, 
therefore, the familiar conception that moisture 
is capable of moving in the soil in all directions 
through capillary forces needs modification. 

Earlier in ’vesti gators like Iving,^ Hilgard,^ and 
I^onghridge and Widtsoe^ have laid great stress 
upon the losses of moisture, through evaporation 
from the soil surface by upward capillary”^ move- 
ment. This theory^ of upward capillary^ move- 
ment in the soil apparently was advanced as a 
result of the study of the movement of moisture 
in soils contained in glass or metal cylinders 
where the lower ends remained in contact with 
free water. On the other hand, the study of the 
movement of moisture from a moist to a drier 
soil in the absence of water table within 6 to 10 
feet depth received much less attention in early 
days. 


2 King. F. H., Soil lllanigenient. Orange Gadd Co., 
New York, 1-303. 

^ Hilgard, S. W., Soil, The Macmillan Co., New 
York, 1921. 

^ Widtsoe, J. A., Principles of Irrigation Practice, 
New Ed., The Macmillan Co., New York, 1914, 1-496. 
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However, as early as 1913 Rotniistrov^ from 
Russia drew attention ‘‘ tliat water percolating- 
beyond a depth of 40 to 50 centimetres does not 
return to the surface except by way of roots.” 
Harris and Turpin^ and Alway and McDole^ were 
some of the eaidy investigators in the U.8.A. 
to study the movement of moisture from moist 
soils to soils containing lesser amounts of moisture. 
Their investigations indicated, though not very 
conclusively, that the movement of moisture, 
especially in an upward direction from moist 
soils to drier soils is not at all appreciable when 
the source of the moisture supply is not saturated 
soil in contact witli a. free water surface. The 
most outstanding of tla.^ present-day investiga- 
tions in this i-espect are those of F. J. Veihmeyer^ 
of the TJniversity of C-alifornia. His extensive 
experiments in pots as well as in the field have 
demonstrated tliat the capillary movement of 
moisture from the moist to drier soil when the 
soil is not in contact with a free water surface is 
tot) limited in extent and rate to be effective for 
use by plants. After tlie water applied to the 
soil becomes uniformly distributecl by gravity, 
or in other words when the soil attains “held 
capacity ”, the upward as well as lateral movement 
of moistui ‘0 from the surface layers of soil is due 
to direct cwaporation und the loss from the lower 
layer's occurs chiehy by way of roots of trees or 
weeds growing on it. Mulcliing is useful in so 
far as it removes weeds, etc., which deprive the 
soil of its moisture. Commenting on the pheno- 
menon of upward capillary movement of soil 
moisture Keen^ observes, “ Hpwavd capillary 
movement of water is now known to be effective 
over short distances only. Hence, the conception 
of a mulch as breaking the capillary channels and 
thus preventing water from actually reaching 
the soil surface is invalid, unless a permanent or 
temporary water table exists within some 6 feet 
from the surface. ” It may be assumed, therefore, 
that in the i9i*eseiice of a permanent or temporary 
water table within 6 to 10 feet distance, the water 
in the soil moves by capillarity, the distance and 
rate being determined largely by the fineness 
of the soil particles. 

Under these conditions capillary movement is 
most rapid in the coarser soils (sands), but only 
for a short distance. In the finer soils (clays) 
movement is slower but occurs to a greater 
distance. Such a capillary movement of moisture 
also occurs from the bottom of the irrigation 
furrows so long as water is running in them. It 
also takes place in shallow soils underlaid by 
hard pan after irrigation due to the hard pan 
serving as a temporary water table. However, 
in well-drained orchard soils of good depth and 

® Rotmistrov, V. G., “The nature of drought according 
to the evidence of the Odessa Kxpt. Station, 1913, 
Russian ed.,” 1911-1913, 1-66 (English translation), Sta. 
M. of L. and A., Dept, of Agri., Odessa. 

6 Hairis, F. S., and Turpin, H. W., ‘‘Movement and 
Distribution of Moisture in Soil,” Jour. Agr. Res.^ 1917, 
10 , 113-153. 

7 Alway, F. V., and McDole, G. R., “Relation of 
movement of water in a soil to its hygroscopic! ty and 
initial moLstness,” Jour, Agr. AVj., 1917, 10 , 391-428. 

8 Keen, B. A.. “The Physical properties of the soil,” 
The Rothamsted Monographs on Agr. Science., Longmans, 
Green & Co., London, 1931. 


structure but with a low water table the capillary 
movement of water is of no practical consequence 
in irrigation pi'actice. 

If we were to find that the moisture in the soil 
after it has attained the stage of “field capacity”, 
does not appreciably move in any direction in 
absence of a water table, as has been also the 
field observations of the writer in the Bombay 
Deccan soil, we should then unhesitatingly lay 
down the following principle for irrigation 
practices : — 

“That whatever the system of irrigation 
adopted, it must ensure that all of the soil 
in the root zone is wetted. If the irrigation 
water wets a part of the root zone, only the 
roots in the wetted area will have water 
and the roots in the non-wetted area will 
suffer from lack of it.” 

Having learnt how water occurs in the soil 
we now direct our attention to study under 
what conditions plants can make the best use of 
it. The important factors affecting the rate of 
use of water by plants are the extent and \igour 
of the transpiring leaf surface, atmospheric 
temperature, humidity of the air and air move- 
ment. The larger the leaf surface the greater 
will be the loss of water from leaves. The atmos- 
pheric combination under which the greatest use 
of w’ater occurs is that of high temperature, 
low humidity and high wind velocity, conditions 
so very common in the arid zones of California 
and which are very similar to the severe weather 
conditions obtaining in most parts of Northern 
and Central India. 

The consumption of a certain quantity of water 
by the plant is determined by its leaf surface and 
weather conditions irrespective of the kind of soil 
on which it grows, the soil merely serving as a 
reservoir from which water is extracted by 
the plant in accordance witli its needs. Since 
light soil has a low water-holding capacity its 
supply is more quickly exhausted than a heavier 
soil with a higher water storage capacity. 
Consequently irrigations on light soils are lighter 
and more frequent. The amounts of water used 
by plants of similar leaf area and under the same 
climatic conditions are precisely the same whether 
growing on light or heavy soil. 

The amount of water to be applied at each 
irrigation varies with the kind and depth of soil 
to be wetted and the moisture content at the time 
of irrigation. There is no advantage in apphdng 
water to soils already wet as it merely passes on 
downwards and is lost. The soil is said to be 
over-iiTigated when enough water is applied to 
deep soils to cause percolation below the roots or 
waterlogging of shallow soils and when the applica- 
tions are so frequent as to affect aeration of the 
soil. 

The combination of fruit trees and cover crops 
needs more water during the growing season than 
trees alone ; therefore, in the rainless districts they 
should never be attempted unless there is an 
abundant water supply available from canals or 
rivers. The Philippine Department of Agricul- 
ture are conducting a series of experiments on 
the value of permanent cover crops in alternating- 
rows with Citrus trees under very heavy rainfall 
conditions. The permanent thick bushes of 
Crololaria sp. and such other legumes are 
expected in this scheme of cover cropping to 
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absorb the extra amount of water during periods 
of torrential rains and prevent erosion of the soil, 
as well to prevent leaching of manures. 

As has already been stated, the loss of moisture 
stored in the soil is caused by extraction by the 
roots of the trees and other plants or weeds 
growing in the orcliard and by evaporation 
directly from the surface of the soil. Viehmeyer’s^ 
experiments show that “The amount of water 
used in transpiration comprises a predominent 
part of the total losses from the soil under Cali- 
fornia conditions”. While considering the prob- 
lems of storage and loss of soil moisture we should 
not overlook the part the tillage plays in manipu- 
lating the soil for successful orcharding. Accord- 
ing to Veihmeyer’s^ investigations cultivation 
alone does not help to conserve moisture in absence 
of a water table and if a water table does exist 
wthin 6 to 10 feet from ground level and 
water is lost by capillarity, there is a greater 
need for drainage in such soils rather than a mulch 
to conserve moisture. In the case of dry farming 
of grain crops, cultivation may help to some 
extent to prevent loss of moisture through soil 
cracks if they are of sufficiently large size ; but 
the loss of water by evaporation from the small 
surface crack.® under uniform soil conditions in an 
orchard takes place at such a low rate that prob- 
ably nothing would be gained by covering them 
before the next irrigation is due. 

The main purpose of cultivation in the light of 
recent investigations in California is to avoid weed 
competition or any other influence the weeds 
may have rather than the other effects such as 
soil aeration. Surface cultivation does not 
increase aeration in the soil depths occupied by 
the roots of the majority of our fruit trees and 
sufficient aeration ordinarily takes place in orchard 
soils regardless of whether or not the soil is stirred 
at the surface ; and rapid nitrification may take 
place below the depths affected by tillage. On 
the other hand, unfavourable conditions for aera- 
tion may be produced if water is applied fre- 
quently enough to fill the pore space in the soil 
and maintain this saturated condition for long. 

The usual practice of hand digging orchard soils 
at intervals after iriigation in the Bombay 
Deccan is certainly beneficial in a restricted 
sense in so far as it makes the soil more absorbent 
of irrigation water, but it should not be overdone 
with a view to aerating the roots or to conserving 
moisture. 

In addition to the removal of w’eeds, cultiva- 
tion is indispensable for planning irrigation 
methods, for preparing seed beds and incorporat- 
ing cover crops and manures, for facilitating 
the control of certain pests and aiding in the 
absorption of water where it is a case of an 
impervious condition of the soil. 

Deep tillage is often harmful in orchard soil 
inasmuch as it tears the roots of many shallow 
rooted trees. All tillage operations, therefore, 
in the orchard should be as shallow and only 
as few as necesary to accomplish the useful 
purpose given above. 

The root activity of the tree is very much 
affected by soil temperature, soil oxygen supply 
and the presence of available nutrients in the soil. 
The wet soils are supposed to be cold. The soils 
naturally warm up as their moisture content 
decreases. Root growth and absorption are 
definitely retarded by keeping the soil too wet 
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and are accelerated by permitting it to decrease 
in moisture content. A natural means by which 
soils are ventilated and aerated has to do with 
fluctuations in moisture content. Air is driven 
out when the soil is wetted and returns when it 
dries out. Witli the return of the air the soil 
warms up and the bacterial activity increases 
resulting in increased fertility available to plant 
roots. Different plants are said to have different 
ranges of soil temperatures at which their roots 
make active growth or remain dormant. The 
tropical and sub-tropical fruits are known to have 
relatively high temperature requirements for 
root growth. 

xYccording to Prof. Hodgson^ of the University 
of California the Citrus tree shows no root activity 
below^ 55° F. and the roots grow most actively 
at approximately 80° F. Above 80° F. the rate 
of growth falls rapidly and at 90° F. it practically 
ceases. The root growth in relation to soil 
temperatures under tropical conditions may 
behave differently. It is imperative, therefore, 
that the study of soil temperatures in relation 
to root growth should occupy our immediate 
attention in orchard practices. 

The problem of the setting of blooms in Citrus 
and other semi-tropical fruits in the Bombay 
Deccan is almost as much dependent on soil 
temperature as on a change of weather and the 
writer believes that the present exhaustive method 
of root exposure to force flowering of the above 
fruits could easily by replaced by a more rational 
system of judicious watering so as to allow mois- 
ture to fluctuate widely between the field capacity 
and the permanent wilting percentage. On the 
other hand, the problem of flower and fruit drop 
especially in arid regions and under hot severe 
weather conditions is often tied up with the lack 
of proper humidity in the orchard at the time of 
setting and the excessive transpiration taking 
place under these conditions. Much harm can 
be averted at this time by flooding the orchard at 
close intervals and maintaining a strong wind- 
break around the orchard. Again, the Dieback 
disease of Citrus trees in the Deccan in the retentive 
black soils with impervious sub-soils is as acute a 
problem as one connected very probably with the 
defective oxygen supply and the resulting low 
temperatures in the soil. The nitrifying bac- 
teria also require a fairly high soil temperature 
(85° to 95° F.) and high oxygen requirements 
for their activity, conditions only possible if the 
soil moisture fluctuates far below tlie field capacity 
and above the permanent wilting percentage. 

In view of the above remarks, it is necessary 
to allow soil moisture to fluctuate in wdde limits 
in order to allow the soil to attain the required 
high temperatures. 

Veilimeyer’s experiments on deciduous fruits^ 
(Prunes, Peaches and -Apricots) and with various 
kinds of soils (clay, sands, loams) in North Cali- 
fornia show that plants are not at all adversely 
affected unless the soil is depleted of its moisture 
to the permanent wilting percentage. According 
to his investigations it makes no difference to tlie 
abovementioned trees so far as its normal growth 
and fruiting is concerned, however low the soil 
moisture may fluctuate between field capacity 
and the permanent wilting percentage. According 


^ Hodgson, R. W., “Some fundamentals of irriga- 
tion,’' Year Book of the Calif. Avo. Assoc., 1927. 
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to his findings there is no particular optimum 
water content for growth in the soil between 
field capacity and permanent wilting percentage 
at which plants grow best. This is a revelation 
to orcardists in India who are given to thinking 
that by keeping the soil moisture content at a 
high level by flooding the orchard, at close 
intervals during the maturing period, they are 
able to swell the fruits to larger size. Veihmeyer 
and Hendrickson^^ while experimenting in the 
North and Central California Fruit Valley found 
that the size of the peaches and grape berries did 
not seem to be affected by irrigation near the 
titne of picking. 

The principle of depleting soil of its moisture 
to a condition approaching the permanent wilting 
percentage is not only in common practice in the 
cultivation of deciduous fruits in North and 
Clentral California but it is now also engaging the 
attention of the growers of evergreen fruits like 
the Avocado and Citrus in Soutliern California. 
The writer believes, however, that with the scanty 
knowledge of the requirements of tropical fruit 
trees and of soil moisture conditions in India, 
it would be risky to allow the soil moisture to 
fluctuate very close to the permanent wilting 
percentage in the -principal root zone of the 
trees, but it seems that some minimum safely 
above the danger point of wilting should be the 
limit. 

Naturally the question arises as to how without 
the aid of scientific apparatus one should be able 
to judge whether the soil has enough readily 
available water or if it is very near the danger 
point of wilting. In fact the orchardist himself 
should be in a better position to judge when his 
trees need water than any one else because of 
his close associations with his trees as well as 
the soil. The best method by which the grower 
can decide when to apply water is by cautiously 
prolonging the irrigation intervals in a small 
portion of his orchard and watching the condition 
of his ti-ees and feeling the moisture in the soil of 
the prmcipal root zone by hand. After a few 
trials of this kind he will soon become familiar 
with the degree of soil moisture which would be 
safe for his trees and the condition of soil dryness 
whicli would cause wilting. Experienced practical 
irrigators usually foretell the approach of soil 
moisture to wilting percentage from a flabbiness 
and a slight change of colour in the leaves and 
stalk of tlie plants. The lack of readily available 
moisture is easy to detect in the case of succulent 
trees like the Papaya and the Banana but it is 
not always easy to detect this condition from many 
stiff leaved plants. In such cases Veihmeyer^ 
suggests that some kind of broad-leaved weeds, 
if allowed to grow in the orchard, would serve as 
indicators of soil moisture. Generally these 
weeds in California are deep rooted enough to 
indicate by their drooping of leaves a depletion of 
the readily available moisture in the part of the 
soil occupied by roots of the trees. Where only 
small streams of water are available, as in most 
fruit areas in India, the anticipation of the time 
when the permanent wilting percentage will be 
reached is very important in order that irrigation 


Hendrickson, A. 11., and Veihmeyer, F. J., “Irriga- 
tion experiments with grapes/’ Proc. Amer. So:, Hort. Sci., 

1931. 
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may be started in good time to cover the whole 
orchard. 

It is impossible to assign any specific water 
requirements for particular orchard trees. They 
vary vdth the age, vigour and size of the trees and 
in accordance to weather conditions, being lowest 
in the humid regions and highest in the drier 
regions. Irrigation practice must, therefore, be 
determined primarily on the basis of the water 
requirements of the trees, the water-holding 
capacity of the soil and the amount of moisture in 
the soil as determined by periodic examinations 
by means of a soil augur or some such instrument. 
In California it is a common sight to see Citrus 
growers testing soil moisture by means of big 
iron augurs. 

The method of irrigation must be governed by 
the topography and supply and must be so 
arranged as to guarantee uniform distribution 
and penetration of water. Whatever may be the 
system of irrigation flood, basin, ring or furrow, 
water must penetrate to the lowermost root zone 
of the tree to obtain best results. The length of 
spacing of the fui'rows and duration of running 
water into the furrow will have to be adjusted 
according to the rate of downward and lateral 
percolation of w^ater while irrigating that particu- 
lar kind of soil. The soil between furimvs drawn 
too far apart is likely to remain unwetted. Where 
irrigation furrows are drawn in the space between 
two tree rows and beyond the drij? of the tree- 
crown as is the practice in Citrus orchards of 
Southern California, the roots underneath the 
crown of the tree will benefit from the irrigation 
water to the extent the irrigation water runs and 
percolates laterally in a definite length of time 
through the first furrow on the side of the tree 
row. In this method of soil management, manure 
and water having been applied from the time of 
planting mainly beyond the drip of the trees, 
the feeding zone of the roots is largely built up in 
the iiTi gated area near and beyond the drip quite 
unlike the feeding root zone of fruit trees very 
near the tree trunk in the Bombay Deccan and 
in many parts of India where the irrigation and 
manuring system consists in providing a round 
basin or a pit close to the trunk. 

Systems of irrigation are a mere outcome of 
circumstances in different countries and different 
localities in the same country. The grape-vine 
orchards in Northern and Central California wdiere 
water supply is plentiful are simply flooded in 
long strips of beds, the tree row being in the 
centre of the bed. In the new virgin soils of 
these vine-growing areas no necessity has yet 
been felt to manure or fertilise the orchards and 
there is no danger of leaching the fertilisers due 
to heavy overhead flooding in large basins. On 
the other hand, in more arid zones of South Cali- 
fornia leaching of nitrogenous fertilisers in Citrus 
orchards is a great problem to be guarded against. 
In the arid areas, the furrow method of irrigation 
is found to prevent leaching of fertilisers very 
efficiently. Flood irrigation is especially desira- 
ble in fine silty soils where there is any 
amount of objectionable salts or alkali present 
as in the soils of the lo\ver Indus Valley, Haj- 
putana and in many places in the IT. P. and the 
Central Provinces. 

In such alkali soils flooding in basins e:vn b« 
used to great advantage to leach down tic- t. •••os 
ful salts down below the root zauh* l a- l ' 
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Orcliards planted on more sandy soils should not 
be flood irrigated as these soils have a tendency 
to take too much water at the upiDer head. The 
irrigation furrows on sandy soils should be neces- 
sarily short as long furrows in porous soils waste 
much water by deej) percolation (much far below 
the root zone of trees) in their upper lengths. 

In the arid zones of southern California where 
irrigation water has to be brought from long 
distances, very elaborate and economical devices 
have been constructed to give a measured quantity 
of water just sufficient to wet the required depth 
in a definite period. In the Citrus orchards of 
California water is no longer conveyed in open 
dirt ditches but it is most economically carried 
through underground pipe lines. As the water 
reaches the orchard it is taken from the main 
pipe line and distributed by underground pipes 
to each tree row. Underground pipe lines are 
laid deep enough (3' — 5') to be out of the way 
of cultivation implements and are provided with 
concrete hydrants or stand pipes for each row 
of trees. These hydrants are usually fitted with 
valves for regulating the flow of water into them 
and have adjustable gates through which the water 
flows to the irrigation furrows. The flow of 
water is so regulated by the gates as to control 
its very gradual seepage into the sides and bottom 
of the "furrows. The water reaches the end of the 
furrow in about one-fourth the time of the period 
of an irrigation. The practice in many groves 
is to run water to the end of the furrow quickly 
and then reduce the flow for the rest of the period 
of irrigation. Penetration at top and bottom 
run is thus about the same. A ditch is provided 
at the other end of the furrow to drain away the 
surface water running, through the furrow during 
the period of irrigation. This drained water is 
re-used by pumping back for irrigating in the 
same orchard or for any other useful purpose. 
In California, application of water by this system, 
over a period of about 48 hours, is found sufficient 
for completley wetting the soil of the root zone of 
Citrus trees. 

While discussing the adoption of different 
methods of irrigation as circumstances wnuld 
demand, the unique practice of Island irrigation 
as followed in the flood swept area of South 
East China need a special mention. The t}q>e 
of Agriculture found in this country is exceedingly 
well adopted to the low lying, water-logged soils 
where rice is the chief staple crop cultivated 
and rotated wdth vegetables. The fruit and 
vegetable cultivation in this country comprises a 
very elaborate and intensive system of canals, 
dikes, raised beds and ditches. 

The soils of these areas are of alluvial origin 
and their texture is very fine, being mostly clay, 
silt or fine loam. Most of these soils are very 
deep and of high organic content. The wdiole 
delta region is subject to heavy floods when the 
rivers are high in the summer monsoon and the 
ocean tide holds back their waters. The fields 
and houses of the area are protected by numerous 
mud dikes which are specially built round the 
land to keep back the floods. The inner protect- 
ed delta land is used for the cultivation of rice, 
lotus and other water crops while the surround- 
ing dikes are planted with fruits like Lychee. 
Lungan, Oranges, Peaches, and Papayas. Often 
the inner rice land is reclaimed for fruit and 


vegetable culture by dividing the low lying land 
into a system of raised beds and ditches. The 
raised beds, 15 to 20 feet wide, are planted out 
with, fruits and the ditches 24 to 3 feet wide 
serve as irrigation channels as well as drains. 
Water is taken from the canal into the ditches 
at the time of high tide in the river and is driven 
out when it is low. To begin with, the ditches 
are very narrow and shallow and the beds are 
wide ; but the beds gradually get narrower and 
higher by the gradual process of widening and 
deepening the trenches which get fiDed up by tlie 
deposited silt and have to be cleaned out eacli 
year and the mud smeared back over the beds 
as a fertiliser. 

By the time the trees reach their most produc- 
tive age, the constant deepening and nidoning 
of the trenches reduces the width of tlie bed to 
about 15 feet and depth of tlie trenches becomes 
5 to fi ft. Often the water table in such soils is 
fairly high and the water rises above to the tree 
roots on the raised beds by capillarity from the 
wide and sufficiently deep trenches which hold 
standing w^ater for a considerably long time. The 
beds are kept scrupulously clean by weeding and 
other shallow cultural operations by hand. In a 
system of this kind of irrigation and cultivation, 
the soils however clayey and retentive, do not 
suffer from the packing action of overhead water- 
ing or Iiard pans brought about by tillage opci-a- 
tions in irrigated lands in other parts of the world. 
Both sides of the raised bed having been provided 
wfitli open drains there is absolutely no danger 
of oxygen deficiency in spite of the continuous 
capillary rise of water from the permanent water 
table of the beds close at hand or the flood wa.te]*s 
standing in the ditches for a considerably long 
period. No effort is made to maintain any kind 
of mulch except that the muck fi-orn the trencli 
smeared over the bed is allowed to crack. TIio 
constant supply of water in the trenches makes 
unnecessary any effort to prevent evaporation. 

This system could doubtless be employed t(.) 
advantage in some of the swampy areas in deltas 
of our big rivers which are low and subject to a 
flood or to submersion at high tide from tlu^ 
sea. In this regard we can draw much insjuration 
from the unique orcharding of the world’s best 
pummelo gardens in Ban Mai in Sia,m situated in 
the delta of the Tachin Kiver located about 
50 kilometers southwest of Bangkok. 

According to the investigations of Prof. Oroffi^ 
of the Lingnan University, (Mnton, ('hina, during 
the dry weather (between January and .Inly) 
the tidal flow extends far inland and in the lowei; 
part of the river tlie water becomes exti'emely 
salty containing as much as 2 % sodium chloritle 
(very nearly api^roaching sea-watoi* containing 
2.7% sodium chloride). In this region the type 
of cultivation and irrigation is the same as "the 
system of water farming of raised beds and ditches 
as followed in Southeast China. It is in these 
salty swamps that the world famous seedless 
pummelo called ‘‘The Kao Pan” attains excel- 
lence of quality unrivalled in any otlier part of the 
world. 


Groff, G. W., and Reinking, O. A., “The Kao Pan 
Seedless Siamese Pummelo and its culture,” The Philip- 
pine Jou)‘7tal of Science^ October 1921, 19 , No. 4, Manila. 
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Sugar Industry of India (1934-35). 


TTNLIKE in the previous year the world sugar 

consumption in 1934-35 exceeded the total 
sugar production "by about 730,000 tons. This 
curtailment of sugar production is mainly 
attributed to the measures adopted by the U.S.A. 
Government in introducing the quota system of 
production. Java has again suffered heavily. 
Conditions in India during this year were however 
satisfactory and the industry kept up its progress. 
TJnfavourable weather conditions and diseases 
affected the crop in the TJ.P. and the Punjab hut 
for all- India there was an increase of about 
40,000 acres in the land under cane cultivation 
and a 4 per cent, increase in the raw sugar output. 

Of the total 142 sugar factories built for operation, 
130 worked in 1934-35 while in the previous year 
only 112 factories operated. As a result of 
this there was an increase of 124,150 tons 
in the total sugar produced direct from cane. 
We, therefore, find an increase of 30 per cent, in 
the number of factories and a 16 per cent, increase 
in the sugar output over the previous year’s 
figures. 

The highest recovery for all-India during 1934-35 
was 11.10 as against 10.98 in the previous year 
but there was a decline in tlie average recovery 
from 8.80 in 1983-34 to 8.60 in 1934-35. 

Technical and agricultural work continued its 
progress in the experimental stations at Coimba- 
tore and Pusa and also in the different provinces. 
This work was chiefly conflned to cane breeding 
technique and varietal experiments. Experiments 
on the open pan system and trials of small plants 
were carried out in Bihar and Orissa and Bengal 
while in Bombay sugar was made by this process 
in eight places on the Deccan Canals. Cultural 

Review liy R. C. Srivastava, Supplement to the 
I-ndian Trade Journal, May 21, 1936, published by the 
Manager of Publications, Delhi. 


experiments on five varieties of beet in the N. W.F. 
Province showed German (22) to be the heaAuest 
yi elder. 

The total value of sugar machinery imported 
into India during 1934-35 was about one crore 
of rupees while in the previous year it was 
3.36 crores. 

It should be noted that the total production 

in this year w^as 3,692,000 tons and was the 
highest figure for the last ten years. 

In the year under review the total sugar pro- 
duced from cane, from ^gur' refining and by the 
indigenous processes amounted to 768,115 tons. 
The imports of sugar declined at the .same time 
and were less by 38,000 tons than in the previous 
year. This decline in the imports from Java 
alone was 18,000 tons. 

Java has suffered seriously by the loss of her 
Indian and Japanese markets and as a result had 
to effect drastic reductions in her sugar industry. 
The number of factories that operated, the acreage 
under cane cultivation and the quantity of cane 
harvested in the year 1934-35 were less than 
50 per cent, of the previous year’s figures. 

Because of her preferred position in the Ameri- 
can market Cuba did not suffer much. Cuban 
sugar industry was chiefly influenced by the 
reduction of tariffs and the introduction of quota 
system of production by the U.S.A. Government. 

The future of Indian sugar industry contm.ues 
to be bright. In the next year (1935-36) it is 
expected tha.t the production will be 106,000 
tons of sugar more than in 1934-35. There 
has not been any damage to the U.P. crop as in 
1934-35. The time seems to be opportune to 
acliievo a more settled market by finding out a 
uniform basis for grading sugars and adopting sale 
contracts more equitable between the manufac- 
turer and the merchant. 

G. Gundu Rao. 


Lady Tata Memorial Trust. 


^HE Trustees of the Lady Tata Memorial Trust 
have announced the award of the following 
scholarships and grants for 1936 — 37. The inter- 
national awards have been made mainly for the 
promotion of researches on the diseases of the 
blood with special reference to Lenc.nmias. Dr. 
Charles Oberling, Paris; Dr. Julius Engelbretli 
Holm, Copenhagen ; Dr. Lucy Wills, London; 
Dr. Max Otto Kaalund- Jorgensen, Gopenhag*en; 
Prof. Eugene L. O pie of the Cornell University; 
Dr. Phil Karl Hinsberg, Berlin and Prof. J. 
McIntosh, London, are the recipients. 

Indian Scholarships for the investigation of 
problems having a bearing on the alleviation of 
human suffering have been awarded to the 
following : — ( 1) Mr. M. C. Nath, m.sc., to conti- 


nue the chemical and biological analysis of 
proteins of Indian Foodstuffs, (2) Mr, R. 
Ohakraborty, m.sc., to continue the investigation 
of nutritional problems of Indian Foodstuffs 
with special reference to Vitamin C, (3) Mr. 
N. B, Das, B.sc., to continue the work on the 
oxytoic harmone and on oxidation and reduc- 
tion of systems in the body, (4) Mr. T. N. 
Ghosh, M.sc., for research on the preparation 
of New Anti-malarials, (5) Dr. B. K. Nandi, 
M.sc , f’h.D., A.I.C., for work on^ the synthesis of 
antimalarials of the plasmocliin and atehrin 
types, and (6) Mr. H. S. Mahal, m.sc., to investi- 
gate the role of “Choline Esterase ” and to con- 
tinue the work on anthelmintic drugs. 
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Science Notes. 


Loss of Spirit Due to Evaporation under Indian highest in the case of the lowest strength and 

Conditions —Mv K. E. Ganguly, Government the lowest in the case of the highest strength 

Laboratory Agra, writes.— Experiments, the re- spirit, but loss in proof strenrjth is the highest 

suits of which are given in Table I, were carried near about the United Provinces’ maxirniim 

TA.BLR I. 


a -Bottles kept tightly closed with corks. 

I — Bottles kept open (plugged with loose cotton wool to prevent dust). 
(Results expressed in % proof) 


Days 

a 

[ 

ir 

a 


III 

a 


IV 

a 

b* 

V 

a 

b"- 

VI 

a b* 

Starting day 

9-3 

9*3 

29-6 

29-6 

49-7 

49-7 

63-5 

63-5 

100*0 

100-0 

139-9 

139*9 

17th 

9-3 

8-9 

29-6 

28-8 

49-7 

48-5 

63-5 

61*9 

100*0 

98*9 

139*9 

139*2 

32nd 

9*5 

8-8 

29-6 

28*2 

49*6 

47-5 

63-5 

60*9 

100*0 

98*0 

139*9 

138-7 

51st 

9*5 

8-6 ' 

29-6 

27-6 

49-6 

46*6 

63-5 

59-6 

100-0 

97*0 

139*9 

138-0 

66 th 

9-4 

8-3 

29-6 

26-9 

49*6 

45*4 

63-5 

58-3 

100*0 

95*7 

139-9 

137-3 

81st 

9-4 

8-2 

29-6 

26-4 

49*5 

44*3 

63-5 

57-4 

100*0 

94*9 

U9-9 

137-0 

111th 

9-4 

7-7 

29-5 

25-3 

49-5 

42 • 5 

63-5 

55-3 

100*0 

92*9 

139*9 

136-1 

liSth 

9-2 

6-7 

29-2 

23-2 

49-2 

39*5 1 

63-4 

51-7 

99*8 

89*7 ! 

139*6 

134-2 

298th 

9-1 

5*4 

29-2 

19*8 

49-2 

34**6 

63-2 

44-2 

99*8 

81*9 

139*6 

130-6 


*Mean of duplicates. 


out to see how far spirits lose in strength under 
Indian conditions, when kept in bottles with 
faulty or loose stoppers. The nature of loss 
studied in this laboratory, situated at a place 
where almost throughout the year a very dry 
atmosphere prevails, may be taken as more or 
less the highest in India* that may occur due to 
negligence such as keeping the bottle in an almost 
open condition due to faulty corks. 

Plain country spirits of six different strengths, 
i.e., 9.3, 29. 6, '49. 7, 63.5, 100.0 and 139.9 per- 
cent. proof were kept in reputed quart bottles, 
which are stamped ‘ U. P. Excise ' and are 
used in bottling country spirits in the United 
Provinces of Agra and Oudh. The dimensions 
of these bottles were : body, S'' ; neck, 4" and 
inner diameter of the mouth, 0.9" to I.O". 

The strengths under I and II were taken to 
study the condition of very dilute spirits such as 
obtaining in feints. The strengths under III and 
IV nearl^^ correspond respectively to the minimum 
and the maximum issue strengths of the United 
Provinces. The strengths under Nos. V and VI 
correspond nearly to the strength of final pro- 
ducts of distillation used for potable purposes 
by pot and patent stills respectively. 

Rectified spirit of 60.0 0. P. strength was 
diluted with distilled water in order to obtain 
the different alcoholic strengths to start with. 
In the beginning each bottle w^as filled with 
758 c.c. (l/6th of a gallon) of spirit ; this liquid 
nearly filled up the bottles to the mouths. 

The strengths were determined at the start 
and at different subsequent stages from specific 
gravities measured by a Pyknometer at 60° F. 

The results of these experiments show that 
the percentage loss in proof gallonage is the 


issue strength. This is shown by the following 
figures deduced from those given in the Table T. 

Table II. 



Maximum per cent, 
loss in proof gallonage 
due to deterioration 
of proof strength in 
about one year 

Maximum loss in proof 
strength in about 
one year 

No 

I 

41*9 

3*9 

No. 

II 

33*1 

9*8 

No. 

III 

30*4 

15*1 

No. 

IV 

30*4 

19*3 

No. 

V 

18-1 

18*1 

No. 

VI 

6-6 

9-3 


These results would be of interest in deciding 
questions of alleged evaporation, where wilful 
dilution is suspected. 

Further experiments are being carried out to 
find out directly the vapour pressure of different 
strengths of alcohol-water solutions at ordinary 
temperatures. 

A 

A Neio Type of Vasculum for the Indian Climate, 
— Dr. F. R. Bharucha, writes from Bombay 
under letter, dated 29th April 1936 ; — 
Every field-botanist in India comes to realise 
very soon that the tin vasculum (black- japanned 
outside) ordinarily used in the West is almost 
completely useless for the Indian climate. It 
is my experience that many plants and particularly 
small flowers of the Papilionace.-u order gathered 
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during tlie day, dry up beyond recognition by 
the time they are taken to the laboratory. 

Hence some experiments were undertaken to 
devise a vasculum most suited to Indian condi- 
tions. Tin was xii'^ferred to aluminium for making 
the vasculum as it lends itself to soldering and 
is not easily corroded by water and alkalies which 
are present in the soil attached to the roots of 
plants. 

The vasculum was lined inside by a thin white 
asbestos sheet about l/lOin. thick. The lid 
of the vasculum which was made tiglit-litting 
was also lined with the same material. To test 
its efficiency delicate flowers, like the gardeii 
Phlax and Canna, were placed inside tlie va.sculum 
along with a thermometer. A control vasculum 
without any asbestos lining was set up. ft was 
found til at tlie flowers in the experimental vas- 
culum remained fresh for a long time. By 
introducing a wet sponge in the asbestos-lined 
vessel it wms found that the flowers remained 
fi'esh the whole day, even on days of intense 
Iieat. 

In the course of these exx^eriments it was 
noted that though the thermometer in the asbestos - 
lined vasculum recorded almost as high a 
temperature as in the control one, the flowers 
remained freslier in the former than in the latter. 
Two conclusions may be drawn : ( 1 ) that jii'iniarily 
a humid atmosphere is necessary for maintaining 
the freshness of the flowers, and (2) tliat a direct 
contact with the outside cover of the vasculum 
affects the flowers considerably ; an intervening 
layer of a material of poor conductivity x)revents 
flowers from waiting. A lighter vasculum can be 
made by lining it with limpiet slieet instead of 
ordinary asbestos but this w^ould cost double the 
]nice. To prevent tin from rusting the outside of 
the vasculum can be sxDccially painted to an 
aluminium finish. 

* :|s :!: 

Archaeological Discoveries in Kotah State . — In 
the course of a tour of archaeological exjiloration 
organised under the auspices of the Kotah 
Government, Dr. A. 8. Altekar, Manindrachandra 
Nandi Professor of Ancient Indian History and 
Oidture in the Benares Hindu ITniversity, made 
several important discoveries. The most im- 
poi*tant among tliese is tlie discoveiy of three 
sacrificial xnllars each bearing a record, dated 
in the year 295 of the Vikranui era, and announc- 
ing the performance of the Tri-rdtra sacrifice by 
the sons of a Maukhari ruler. The earliest 
Vikrama era inscription, so far known, is dated 
in the year 282 ; so the new inscriptions are the 
second earliest records in the Vikrama era. vSo 
far the antiquity of the Maukharies could not be 
taken to a date eatdier than the 5th century ; 
the new records show that they w^ere ruling as 
important chiefs a couple of centuries earlier and 
so far to the west as the Kotah State. These 
pillars were discovered in the village Badra. 

Three Gupta period inscriptions were dis- 
covered, two at Charchoma and one at Mukundara. 
One of these contains an Ayurvedic prescription, 
the second records the foundation of a Siv’^a 
temple and the third mentions a chief who is 
known to have died while fighting with the 
Hunas. 

In the Lakshmi-Narayana temple at Shergadh, 
twm very interesting Paramara records were 


discovered. These belong to the 11th century 
A.p. These records show tliat Laksliml and 
Narayana are interlopers in their present abode 
w’hich was originally built for Somanatha. VTen 
and w’hy the latter gave place to the former, we 
do not know. Tlie inscriptions describe a series 
of donations given to the Shmaiiatha temple by 
the lulers and private individuals for different 
purposes connected watli the temple worship. 

Shergadh is now a deseited village, but during 
the xieriod 800-1200 A.D., it was the headquarters 
of a nourishing district, as its old name Kosha- 
r'anlhaaiu ‘Hhe increase!* of royal revenue”, shows. 
Several Jain temples and Buddhist monasteries 
existed there during this period and numerous 
records mentioning grants to these were discovered 
at tiie place. Another place, once flourishing 
but now deserted, "was discovered on the tiger- 
haunted forests in the vicinity of the \allage Bilas. 
This forest is literally studded wutli old temples, 
sculptures and images. One of these was dedi- 
cated to twenty-four Jaina Tirthanlcaras. as the 
extant riches in the dilapidated temple show. 
Bhimagadh was another old flourisliing fort, now 
altogether deserted. In two temples in the fort 
were discovered two inscriptions mentioning King 
Bhima, who had founded the city and fort. 

The discoveries made during the tour show 
that from about the beginning of the Christian 
era down to the advent of tlie Huslim power, the 
territories of the Kotah State were inhabited 
by cultured people, who lived harmoniously 
in spite of tlieir following different religions and 
who had made a remarkable progress in sculpture, 
arcliitectuJ'e and literature. 

'Jc- :■! 

The Date of Bhdrata Battle. — A paper of con- 
siderable interest on the date of the . Bharata 
Battle, was read by Dr. P. C. Sen Gupta, at the 
ordinary monthly meeting of the Asiatic vSociety 
of Bengal, held on Monday, 1st June. The date 
of the battle is of importance for fixing the 
clu'onology of the Vedas, Brahman as and the 
Upanisaefs. The previous researches on the 
subject have all led to inconclusive results. 
According to tradition, tlie date of the event has 
been severally given as 3102 B.C. (Aryabhata), 
2149 B.C, (Vrddlia Garga) and 1421 B.C. (the 
astronomical writers of the Furdnas). Dr. Sen 
Gupta, from a critical study of the astronomical 
references in the Mahdbhdt'aia itself, comes to 
the conclusion that the date of the battle is 
2449 B.C. 

In the paper. Dr. Sen Gupta cites a system of 
consistent astronomical references from the 
Mahdhhdrata from which he attempts an “ appro- 
ximate solution of the problem as one on conjunc- 
tion of the moon with the sun and some fixed stars. 
He finds that the approximate position of the 
summer solstitial colure of the year of the Bliarata 
Battle passed through the star Reaidus. whence 
the year comes out to be 2350 B.C. — a result 
which fairly agrees with the tradition ascribed 
to Vrddha Garga that yudhisthira became King 
in 2449 B.C. He then examines the year 
2449 B.C. astronomically by a consideration of 
the mean motions of the sun and tlie moon ami 
proves that the lunisolar phenomena oi tie* 
Mahdhhdrata references did actuali> '.npiei -.n 
2449 B. C. He next tlu- 

longitudes of the sun. tlu* stuvi-ai. .vita - .a- 
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for some days of the year 2449 B.C. and shows 
conclusively that the fig*ht beg'an on the 14th 
October and lasted till the 81st of the same 
month and that Bhisma expired on the 20th 
December, one day after the sun had reached 
the winter solstice- So far as our knowledge goes 
these Alalidhhdmta references have not been 
used in any other previous researches. The 
author has supplemented his paper by citing 
some other MaJmbhdrata references showing that 
there was a time in the history of Hindu India, 
when the summer solstitial colure passed through 
the star Regulus and the vernal equinoctial year 
through the star group Pleiades, for which the 
mean date is 2350 B,0. 

At the same meeting the following exhibits 
were shown and commented upon : (1) Chintaharan 
Cdiakravarti : Neioly Acquired Manuscripts on 
the Cult of K'uhjik'd. (2) M. Hidayat Hosain : 
A Persian Stencilled all-hanging Picture said 
to represent “ Umar Khaygdm", (3) Percy 
Brown : A Metal Figurine cf a Dancer. 

The following candidates were ballotted for 
as Ordinary Members. — Mr. Jitendra Mohan 8en, 
M.Kd., B.sc., F.R.CJ.s., F.N.I. (2) Khan Bahadur 
Alfazuddin Alnnad, M.A. 

5ic 'Ai 

Deutsche. Akademie SchoJarshij'iS. — Tiie Indian 
Institute of the Deutsche Akademie has an- 
nounced the award of seventeen new scholar- 
ships for the academic year 1936-37 to the 
following Indian graduate students who are to 
carry on higher studies in various German Uni- 
versities : — Medicine : Miss Usha Idaldar, m.b.b.s. 
(Delhi), and Mr. G. S. Guha, m.b. (Assam) ; 
Mathematics : Mr. Suprasanna Sengupta,, M.sc. 
(Bangoon) ; Pndology : Mr. Aryondra Sharma., 
M.A. (Allahabad), and Mr. R. N. Dendekar, ]m..\. 
(Poona) ; Chemistry : Mr. N. K. Seshadri Iyengar, 
M.sc. (Bangalore), Mr. Basudeb Banerjee, b.sc. 
(Calcutta), Mr. N. K. 8aha, M.sc. (AUahabad), 
and Dr. A. K. Dutta, D.sc. (Calcutta) ; Engineer- 
ing : Mr. N. Anjaneyulu. B.sc. (Benares), and 
Miu Nand Lall Gulali, b.sc. (Benares) ; Archa^o- 
logy : Mr. T. Balakrishnan Nayar, m.a. (Anna- 
malainagar) ; Veterinary Science : Mr. P. C. 
Nag, G.B.v.c. (Sylhet) ; Agriculture : Mr. Pancha- 
nan Maheshwari, M.sc., D.sc. (Agra); Alining: 
Mr. B. 8. Sanjeeva Reddi (Colarado, U. S. A.) ; 
Fine Arts : Miss Sheila Bannerjee (Calcutta) ; 
Economics : Mr. Bashesharnath Tandon, m.a. 
(Meerut). 

^ sit ^ 

Radio Research Board for India. — At the 
invitation of Prof- S. K. Mitra, a number of 
distinguished scientists, including representatives 
of radio research workers from xiustralia and 
Canada, met at Ijondon to consider the 
question of forming a Radio Research Board 
for India. Prof. S. K. Mitra, who was in England 
to acquaint himself with the latest developments 
in Radio Research, in the course of his speech, 
emphasised the need for a co-ordinate organisa- 
tion with adequate funds at its disposal for 
conducting radio investigation in India. Prof. 
Mitra said ‘‘There are men available for such 
work in the Universities, men who by their 
training are particularly gifted for such type of 
work. But without the co-operation of Govern- 
ment Departments, like the Air-MiJ^istry, the 


Meteorological and the Postal Departments, tlie 
Universities, where alone such work is row 
being carried on, cannot successfully conduct 
such investigations. The nature of the most 
belief ul co-operation that is necessary is best 
exemplified by the British Radio Researnk Board 
which maintains a close touch between the 
various Government Departments and the Uni- 
versities.” Prof. E. V. Appleton, King’s Colle.-^e, 
Eondon, supi:)orted the need for a Board of the 
type envisaged by Prof. Mitra. Sir Frank E. 
Smith mentioned that various problems such as 
that associated with the field strengtli of received 
signals at different times of the day and at 
different seasons of the year with different vave- 
lengths and wdth different transmitting aerials, 
are of a local nature, which can be solved by 
work in the country desiring the information. 
If the Research Board is founded in India, it will 
be of help, not only to India, but to the inter- 
national Researcli work now being conducted 
in Great Britain and otlier countries. Tlio 
British Radio Research Board will be glad to 
co-operate with any research organisation whieli 
might be established in India. Prof. xV. S. Eve 
(Canada) and Prof. T. PI. Laby (Australia) also 
emphasised the need for the formation of such 
a Board wliich will bring engineers and pliysicists 
together in solving both theoretical and practical 
nroblems. 

^ Jl: t- 'A‘ 

The Indian Anthropological InstHtde. — In I'es- 
ponse to a general desire among the leading 
anthropologists of India, a Cientral Anthropolo- 
gical Association has been formed with its head- 
quarters in Calcutta under the name of the Indian 
Anthropological Institute. Dr. J. H. TTiitton, 
D.sc., C.T.E., I.C.S., is the President, and Dewan 
Bahadur Ij. K. Anantliakrishna Aiyar and llai 
Bahadur Sarat C'handra Roy are the Vice-Presi- 
dents of the Institute. Mr. K. P. Chattopadbya 
is the Treasiirer and Dr*. B.' S. (I alia and Di’. 
Panclianan Mitra are the Secretary and tlie 
Joint Secretary of tlie Institute, respectively. 
The Institute x>i*opose:s to hold periodical Dieetings 
and promote anthropological researcli in India 
on scientific lines and imblisli a half- year! 
journal. 

♦ 5 !: :!: 

The Central Jute Committee. — It has been 
decided to set up a Central Jute C'ommittee under 
the Central Government of India. The function 
of the Committee will be to undertake agricultnial, 
technological and economic research, the im- 
provement of crop forecasting and statistics, 
the production, testing and distribution of im- 
pi'oved seed, enquiries and recommendations 
relating to banking and transport facilities and 
transport routes and the improvement of market- 
ing in the interests of the Jute Industry in India. 
The Committee will also be required to advise 
the Local Governments concerned on any points 
which may be referred to it, pirovided the subject- 
matter of the reference falls within the prescribed 
functions of the Committee. 

The Secretary of the Committee will be appoint- 
ed by the Governor- General in Council, and be 
will not be a member of the Committee. The 
Government of India have decided to finance the 
Committee for the time being liy grants from the 
Central Revenues. The grants will not exceec} 
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5 lakhs of rupees in a year and for the year 
193()-37, a grant of Its. 2|- lakhs has been made. 

Tlie Tieadpuarters of the Committee will be 
Calcutta. 

:i: I!: 

Sir George Anderson has been permitted by 
the Ctovernment of India to relintiuish his duties 
as Education Commissioner with the (Jovern- 
ment of India. Mr. Arthur Henderson McKenzie 
has been ai^pointed to the post. 

;[£ Ar- 5|'- 

Deiermrailon of Structures in Sea-Watnr (Fif- 
teenth Feport). — His Majesty’s Stationery Oifice. 
Price 12s. dr/. Post Free 18s. The problem of 
protecting structures against deterioration in sea- 
water has berm exhaustively studied by a Com- 
mittee of the Institution of Civil Engineers for 
over fifteen years. During that time, observa- 

tions have been made in several parts of the world 
on the action which sea-water has exerted upon a 
wide variety of structural materials. The present 
volume constitutes an authoritative general 
survey of the problem as a whole and of the 
results achieved in the work already undertaken. 
The four main sections of the Report are : — 
Preservation of Timber ; Corrosion of Steel 
and Iron; Protection of Steel and Iron by moans 
of Paint and other I^reserVatives ; and Deteriora- 
tion of Reinforced Concrete. Tlie Report is accom- 
panied by a large number of tables and plates. 

si! 

Yelloiv Fever. — Tlie operation of direct air 
services from Central and East Africa to India 
has broiight India within the reach of yellow 
fever. There has not been any case of yellow 
fever in India, but extreme precautions are 
essential particularly as the mosquito, Sticjomijia 
fasciata, which is the transmitter of yellow 
fevmr virus, is ('ommon in most parts of India, 
particularly in the coastal tracts. Idie Govern- 
ment of India have taken up the matter for 
consideration and by a new Act, the air-port 
ant liori ties at Karaclii arc empowered to take 
pi'eventive measures similar to tlmse which 
are taken by seaport authorities. 

iic 5^ 

Oil and Soap liesearch. — Important decisions 
were readied at the meeting of the Oils and 
Soaps (hmrnittee of tlie Industrial Reseai'cli 
(himcil, held during the first week of this month. 
According to an Associated Press report the 
Committee first surveyed the work done on 
Oils and Soaps and also the equipment and 
staff in different laboratories. Future i*esearch 
necessaiy was then considered and a programme 
was agreed to. The items decided were distri- 
buted amongst the different laboratories. Tliey 
include work on fatty oils, including examina- 
tion of the character of oils pressed from different 
races of linseed and examination of the best 
method of preparing paint oils, boiled linseed 
oil and stand oil and also the study of develop- 
ment of rancidity in oil. 

Regarding soap, problems considered were the 
selection of soap stocks mixtures of fats used for 
soap-making, cause and cure of certain defects, 
viz., rancidity and sweating and the study of 
soap detergency, viz., cleansing power. 

In the held of essential oils, it was thought 
that a selection be made from among the nupaerous 


essential oil plants known to grow in India. 
Some of the most imi^ortant plants were selected 
for study, each to be examined in one or other of 
the laboratories represented. 

One other important matter which the Com- 
mittee decided was the utilisation of vegetable 
oils for lubricating purposes. Whether this 
w^ould be practicable or not remains to be tested. 
Vegetable oil-producing industry in India is 
very large and besides extensive home con- 
sumption, India exported in 1934-35, Rs. 30 
lakhs worth of vegetable non-essential oils. 

5!: :i: 

The Effects of S tor hi/j Cotton Bales hi the Open 
and Inside a Shed at Karachi. — In his investigation 
into “The effects of storing cotton bales in the 
open and inside a shed at Karachi”, Dr. N. Ahmad, 
Director of Indian Central Cotton Committee’s 
Tecimological Ijaboratory, Matunga, reveals some 
interesting facts and figures. 

^ With the increase in the cotton export trade at 
Karachi, there has been a corresponding increase 
in the number of cotton hales stored prior to ship- 
ment, a small percentage of which could onlv then 
be accommodated owing to the paucity of sheds ; 
the remainder were exposed to the' action of 
salt, ozone in the sea, air, sunshine and rain. 
The author selected tlie tliree important trade 
varieties, namely, Pnnjab-American, Punjab-Desi 
and Sind-Desi foi* his invesitgation and analysed 
the effect of this exposure and the consequent 
deterioration caused by bacteria and fungi on 
the cotton fibre by applying the method of 
analysis of variance. He found that the average 
deterioration in spinning (piality over a period 
of 18 months was 13. (i% for Punjab-Desi, 
15. b% for Sind-Desi and 5.2 9o for Punjah- 
American. The rate of deterioration was different 
for different cottons. 

± si: 

Oiudity of Siajar Manufacture in India. — A 
review of the quality of sugar manufactured 
by central sugar factories and refineries during 
the season 1935-35 has been published by Mr. 
R. C. Srivastava (Indian Trade Journal, if on. I, 
I93(), 1044). The (quality is judged by two 
physical characteristics, colour and size of gi-ain 
of sugar. About 25 per cent, of the factories 
in India produce one grade sugar only ; but the 
most common practice is to produce two grades. 
The commonly manufactured qualities of crystal 
sugar in India at present are those having fine 
grain and medium or inferior colour. In the 
large grained sugars examined, the crystals were 
dull in appearance. As a rule the crystals showed 
mixed grain of varying sizes an»I irregular shapes ; 
only a few samples showed well-defined edges. 
It may he remarked here that a feature of all 
samples of imported sugars was the uniformity in 
the size of grain combined with a good lustre. 

A: -A^ 

Stud.y of Malaria Problems. — The I^eague of 
Nations Malaria Course was inaugurated on 
Monday, April 27, at the King Edward VII 
College of Medicine, Singapore (see Curr. Sci., 
1936, 4, 542). The Hon’ble Mr. A. S. Small, 
Officer administering the Government, in wel- 
coming the delegates said “In Singapore and 
Malaya, a great deal of work has been done in 
connection with malaria research and we in 
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Malaya are proud of tlie fact that, to a great 
extent, we have played a leading role in such of 
the worlv that has been done tliroughoat the 
world. I understand that tlie problem of malaria 
control vai'ies in different countries, hut it seems 
to me that there must be certain guiding princi- 
ples wliich are common to the problem in all the 
places and a course such as tliis where you are 
enabled to exchange your ideas, must tend, 
I think, to increase your experience and know- 
ledge and help you to a favourable result in 
dealing with the problems that may face you in 
your country.” 

The programme of lectures include laboratory 
work at the College of Medicine with clinical 
examinations at the Government Hospitals supple- 
mented by practical field demonstrations in and 
around Singapore Island. The candidates then 
proceed in groups either to the Federated 
Malay States or to Indo-China or to Netherlands 
Indies, for a three weeks’ intensive study of the 
measures for tlie control of malaria and their 
different conditions. 

sis :i*. 

The London School of Economics and Political 
Science. — A. special course on Colonial Adminis- 
t ration, which is designed for persons interested 
in the problems of Colonial Administration, 
including those actually in contact with such 
problems, whether as administrators, educational- 
ists or missionaries, will be given at the Ijondon 
School of Economics and Political Science, Uni- 
VQVsity^ of ^ Ijondon. It includes seminars for 
discussion in addition to formal lecture courses 
in anthropological, administrative, legal and eco- 
nomic aspects of colonial administration and 
includes comparative studies of the principal 
colonial systems. The session covers the Lent 
and^ Summer terms — 11th January to 25th June 
1937 — and represents a full-time programme 
of study. Applications for admission should be 
made to the Secretary of the School, Houghton 
Street, Aldwych, London, W.C. 2. 

4: * 

Death occurred on 9th June of Hr. A. Moffat, 
former Professor of Physics, Madras Christian 
College. Dr. Moffat came to India in 1892 to 
join the staff of the College. He was a very 
popular professor and was a member of the 
Senate, Board of Studies and Syndicate of the 
Madras University. After retirement, he served 
the Union Christian College. Alwaye, in an 
honorary capacity. Until April last. Dr. and 
Mrs. Moffat v.ere residing at Bangalore. Dr. 
Moffat went to England for medical treatment 
wliere he died. 

^ 

Staiisticcd Abstract for British India, 1923-24 
to 1932-33. — We have recently received from the 
Manager of Publications, Delhi, the statistical 
abstract covering 951 pages (pnce Rs. 5-2-0). 
The publication also includes statistics relatin^y 
to certain Indian States. The topics dealt with 
are divided into : — Area and Population ; Justice, 
Police and Prisons ; Registration ; Finance ; 
Coinage and Currency ; Banks ; Municipalities’ 
District and Local Boards ; Education ; Press ; 
Co-operative Societies : Agriculture and Land 
Revenue ; Forests ; Port Tmsts ; Emigration • 
Pilgrims ; Vital Statistics ; Medico-Legal investi- 
gations ; Mental Plospitals ; Railwavs ; Road 
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Communications ; Foreign Trade ; Coasting 
Trade ; Ships Built and Registered ; Joint Stock 
Companies ; Life, Fire, Marine and Miscella- 
neous Insurance Companies ; Post Offices ; Tele- 
graphs and Telephone ; Meteorology ; Irrigation 
Wojks ; Prices of Staple Commodities ; Indus- 
tries ; Fabrics ; Trade Unions ; Patents and 
Designs and Mineral Production. Tlie publica- 
tion is well indexed. 

:[t 

Anmounc-kment. 

Plis Majesty, the King- Emperor, has been 
graciously pleased to grant permission to tlie 
Asiatic Society of Bengal to use the title 
“Royal ” before its name. 

The Society, therefore, will lienceforth he 
known as the “ Royal Aslalui Society of Bengal''. 

.t. t. 

Seventh Internatiomd Conyress of Genetics. ~\i\ 
accordance with the resolution of tlie Inter- 
national Committee elected by the Sixtli Inter- 
national Congress of Genetics and with the 
resolution of the Government of tlie USSR, the 
Seventh International Congress of Genetics will 
take place in the USSR. It is planned to hold the 
sessions in Moscow in the second half of August, 
1937. 

* The Organisation Committee of the Congress 
is as follows : — 

President. — A. I. Mural ov (President of the Lenin 
Academy of Agricultural Sciences of the USSR) 
— Moscow. 

Vice-Presidents. — N. I. Vavilov (Vice-President of 
the Ijenin Academy of Agidcultural Sciences of 
USSR) — Leningrad; V. L. Komarov (Mee- 
President of tlie Academy of Sciences of the 
USSR) — Moscow. 

General Secretary. — S. G. Lsvit — Moscow. 

Titles and abstracts should be directe.Ll to 
Organisation Committee and sliould be in their 
hands by February 15th, 1937. 

The Organisation Committee will appreciate 
suggestions concerning the programme and other 
matters pertaining to the Congress. 

For all questions in connection with the 
Congress write to : 

Obga-Tstisation Committee of the Seventh Inter- 
national Congress of Genetics, Institute of 
Genetics, Academy of Sciences, Bolshaya 
Kaluzhskaya 75, Moscow, USSR. 
Telegrams : Moscow Genetica. 

'-i*. sis 

It is announced that the Fifth Conference of the 
All-India Ophthalmological Society will be lield 
in Lahore from the 20th to 22nd December, 
1936, under the presidency of lA.-Col. E. O’G. 
Kirwan, i.M.s. One Session of the Conference 
will be devoted to a discussion on the ocular 
disorders in diabetes. 

* Sk 5|j 

We acknowledge with thanks the receipt of 
the following : — 

‘^Actualites Sclentifiques et IndustrieUes,” 
Nos. 134, 135, 137, 142, 150, 155, 158, 177, 222. 
224, 234, 236, 249, 250, 253, 256-259, 2(31-263, 
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2f)5--2a(1, 270, 273-27-1; 278-2cS0; 2S2-2S(); 2SS-291, 
297-298, 302, 301-35, 307, 314, 318-319, 323. 

^^The Agricultural Gazette of New South 
Wales,” Vol. XLVII, Pt. 5, May 3930. 

‘‘Journal of Agricultural Research,” Vol. 52, 
Nos. 3 and 4. 

“The Allahabad Parmer,” Vol. X, No. 3, May 
1936. 

“Journal of the Royal Society of Arts.” 
Vol. LXXXIV, Nos. 4353-1356. 

“Biochemical Journal,” Vol. 30, No. 4, April 
1936. 

“Journal of the Indian Botanical Society,” 
Vol. 15, No. 3, June 1936. 

“Journal of the Institute of Brewing,” Vol. 
XLTI (XXXIII), No. 5, May 1936. 

“Cliemical Age,” Vol. XXXIV, Nos. 878-881. 

“Journal of Chemical Physics,” Vol. 4, No. 5, 
May 1036. 

“Journal of the Indian Chemical Society,” 
Vol. 13, No, 3, March 1936. 

“ Berichte der Deutschen Chemischen Gesells- 
chaft,” Vol. 69, No. 3. 

“Journal dc Cliemie Physique,” Vol. 33, No. 5. 

“Transactions of the Faraday Society,” Vol. 
XXXII, No. 5, May 1936. 

“Indian Forester,” Vol. LXIf, Nos. 5-0, May- 
June 1936. 

“Indian Forest Records,” Vol. II, Part I. — 
‘Silviculture : A Glossary of Technical terms for 
use in Indian Forestry’, 

“Forschiingen iind Fortscliritte,” Vol. 12, 
Nos. 13-15. 

Govermeiit of India Publications : — Miscellane- 
ous Bulletin No. 6. (lm])ei'ial Ckamcil of Agricul- 
tural Research) — “Bee-Keeihng,” by C. C. (diosli, 
III Revised Edition. 

“Indian Trade Journal,” Vol. CXXT, Nos. 
1560-62. 

“Scientific Reports of the Imperial Institute of 
Agricultural Research, Pusa (including the Reports 
of the Imperial Dairy Expert, Pliysiological 
Chemist and Sugarcane Expert), 1933-34.’' 

“Annual Report of the Imperial Council of 
Agricultural Research for the year 1934-35. ” 

“Quarterly Bulletin of the Health Organisation, 
League of Nations,” Vol. V, No. 1, March 1936. 


SCIENCE 903 


“ Communications from the ICamerlingli Onnes 
Laboratory of the Lniversity of Leiden ” Nos. 235- 
238 and Siippl. Xu. 77, to Nos. 229-240. 

“Technological Bulletin” Series A, N'o. 30, March 
1936) (Indian Central Cotton Committee). ‘ The 
Effect of Storing Cotton Bales in the Open and 
Inside A Shed in Karachi,’ by Nazir Ahmed. 

“ScriptaMathematica.” Vol; IV. X'o, 1, January 
1936. ' - - . 

“The Calcutta IMedical Journal,” Vol. 30. No. 11, 
May 1936. 

“Medico-Surgical Suggestions. ” Vol. 5. No. 5. 
May 1936. 

‘‘Dominion of Canada — 18th Annual Report 
of the National Research Council containing tlie 
Report of tlie President and Financial Statement, 
1934-35.” 

International Institute of Agriculture.” Rome 
— “Monthly Bulletin of Agricultural Science and 
Practice,” Vol. 27, No. 4, April 1936. 

“Proceedings of the Association of Economic 
Biologists, Coimbatore.” Vol. III. 1035. 

“Proceedings of the National Academy of 
Sciences, India,” Vol. VI. Pt. II. May 1936. 

“Review of Applied ^Mvcologv. ” Vol. 15. No. 4, 
April 1936. 

“Journal of the American 3Iiiseum of Natural 
History,” Vol. 37, No. 5. May 1936. 

“Journal of the Bombay Natural History.’' 
Vol. 38, No. 3. and Index to Vol. 3S, Nos. 1 and 2. 

“Nature,” Vul. 137, Nos. 3469-3472. 

“Journal of Nutrition,” Vol. 11, No. 4. 

“Journal of Research, National Bureau of 
Standards,” Vol. 16, No. 1. Jan 1936. 

“Ceylon Journal of Science,” Section D, 
Vol. IV, No. 1. 

“Science and Culture,” Vol. I. No. 13, June 
1936. 

“Arkiv fur Zoologie.” Vol. 28, X'o. 2. 


Catalogues. 

Universum Book Export Co., 1936, Catalogue IT. 

Hilger Publication No. 244 (Messrs. Adam 
Hilger Ltd.). 


Everest Expedition. 


lyr OUNT Everest, the world’s highest peak, has 
once more defied man’s attempt to climb its 
summit. The early advent of the monsoon and 
the heavy fall of snow rendered all heroic efforts 
unsuccessful and a retreat of the adventurous 
expedition has been officially announced, but 


this unsuccessful attempt lias yielded much valua- 
ble information. The party under the leadtu-ship 
of Mr. Ruttledge have disco v eve :1 a ii^‘W point of 
attack which would be of great value on a future 
occasion. 
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Academies and Societies. 


Indian Academy of Sciences : 

May 198(). SECTION A.— Sh. Nawazfsh Ali 
AND li. Saimuel : Absorption sped ra of Teira-Alkijl 
AniRwnlum Salts, Coritr}butio}is to the Theory 
of Co-ordinate Linkage IX. Some molecules of 
tetra-alkyl anmioniimi iodide possessing a true 
covalent *N-1 bond exist in equilibrium with the 
dissociated molecules of the salt. 9'his indicates 
tliat nitrogen undei' favourable conditions can be 
])enta-covalent in agieement with a pair-homl 
theory of valency. Iv. C. Subrajmaniam : 
Magnetic Susceptibilities of Some (hganic Com- 
pounds in Liffereyit Physical States. — Tlie changes 
in magnetic anisotropy on melting and solution 
can be attributed to the break-up of polymers 
present in the solid state. P. S. Varadachari 
AND K. C. SUBRAMANIAM : Alagnetlc xStudles 
of Sulphur and Some Sulphur Compounds . — 
Solutions of sulphur in carbon disulpliide and 
sulphur monochloride have been studied by the 
Ckii'ie method. There is no evidence to indicate 
the presence of S 2 in sulpliur monochloride solu- 
tions. B. R. Seth : Vortex- Motion in RecUmgular 
Cylinders. S. Parthasarvthy : .Diffraction of 
Light by' Ultrasonic Waves. — A detailed relation 
between the angle of inclination of the oscillating 
quartz, and the diffraction spectra produced by it 
at these angles, is given. N. S. Nagbndra 
Nath : Neutrinos and lAght Quanta. — It is found 
necessary to introduce the spin of the neutrino in 
the neutrino theory of light in order to obtain 
two photon operators for each energy state of 
photons and derive the Planck formula. C. V. 
Raman and N. S. Nagendra Nath : The Diffrac- 
tion of Light by High Frequency Sound Waves : 
Part V. Cenered Consideratio‘)is — Obllcpie Incidence 
and AmjMiude Changes. — The intensity distribu- 
tion will not be symmetrical in general. R. K. 
Asundt and R. Samuel : Flectronic Configuraiion 
and- Bond Energy. — The method of molecular 
orbitals can be satisfactorily inteipreted as an 
electron pair-bond theory of valency. S. IAartha- 
sarathy : (JUrasonic Velocities in Organic 
lAauids. Part III. — Esters and Ethers. 
Mohd. Israrul Haq and R. Samuel : On the 
Absorption Spectra ayid LinLage of Inorganic 
Nitrates and Sulpyludes in the Vapour State. — The 
bond between the metal and the oxy^geji atom in 
the nitrates and sulphates for the vapour state 
is of the covalent tyqie. 

3Ia-y 1936. SECTION R. — A. 0. JosHi and 
J. Venkateswarlu : Embryologieal Studies in 
the Lytkracece. III. — A study of t';e .structure 
and development of the ovule and the embrym-sac 
in Arnmania, Nes'i a and ]Voodford}a and the deve- 
lopment of pollen, male gametopliyte, endo.sperm, 
(unbrye seed in the family'. M. 8. Randhawa: 
Marked Periodicity in Bejjroduciioyi of the Punjab 
Freshu'ater Algce. — Observations extending ov'er 
two years have shown that in hot summer months, 
when nearly all ponds and tanks dry up, the 
Oedogoniiim is found in perennial streams only'. 
In the rainy season very few alge with tliici- 
walled oospores are seen. In tlie autumn tlie 
Spirogyra become fertile. The Rhodopliijcece show 
a luxuriant growth in cold freshwater stream 
during winter. In the months of spring — ^Alarcli, 
April and May — nearly all algae with tMck-walled 
oospores and zy^gospores are in a ripe condition. 


M. S. Randhawa: Cenus ‘ Anaba?nothrix’ aitd 
T^arallelistyi in Evolution in Freshwaier AUja \ — A 
detailed description of three siiecies of Anahevna- 
like blue-green alga^ is giv'en. M. A. II. Q.^dri: 
Studies 0 }i the Alouih-Parts of Alallophaga Infesting 
North-Indicm Birds . — A. comparative study of a 
large number of forms from simpler to speciali.sf.nl 
ones. 

National Academy o£ Sciences, India: 

Alay 1936. — D. N. Moghe and R. V. Sastry : 
The Field of a Non-Static Spherical Condensaiion.— 
A generalisation of 8cliwarzschild’s interaal 
solution for an incompressible fluid sphere is 
gWen. A". V. Narlikar and D. N. Moghe 1 
A Note on a Oeyieral Line-Elc-ynent. N. R. Dhar 
A.ND E. V. Seshacharyulu : Nitrogen Fix(di<ni 
and Azotobacter Courd- on the Application of 
Molasses and Siigai^s to the Soil in Fields — Pud I . 

N. K. 8aha : On the Reconstruction of the 
Defect Curve and the Stability of Berylliuni Jsoh{R 
Bel . — 'd'he mass-defect curve for the nuclei 
He*^, Be^, CT- 8i^^ forming the series is con- 
structed on the new “ mass-scahi ” with the helji 
of transmutation data and tlie few new mass-data 
of Betbe. M. N. Saha and L. 8. Mathuii : A 
Critical Review of the Breseyd. Theories of the -Icb'iv 
Modification of Nitrogen. — All the existing theories 
regarding tlie |ilienomenon of active nitrogen 
have been criticised. It is concluded that atomic 
nitrogen has notliing to do witli tlie active 
modification and the experiments which establisli 
its presence are not coi'rectly^ interpreted. It is 
shown that the long life of the afterglow vrhich 
is about 5|- hours according to tlie recent experi- 
ments of Lord Rayleigli tiii-ows a new complexion 
on the phenomenon. It is thouglit tluit in 
activNt nitrogen the molecule is raised to sfuiu* 
state composed of two -D atoms and probably 
located at 9.77 volts. JACiRAJ Behart Lat/: 
A Note on the Colouring M(dier of the Flowers of 
l.antana camera Linn. — anthocyanin colour- 
ing matter has been isolated. N. Ij. Pal: 
Hydrogen Ion Coiicentration and Tiirydidde Ackliig 
at Lifferent Stages of Fruit .Ripening. — There is no 
direct relationshi]) between tlie pll and tiLatable 
acidity^ N. R. Dhar and 8. K. Mukeimi : 
Alkali Soils and Their Rechinudion— Pad I, N. 
K. Chatter.tI: Studies iyi the Respiration of Mungo 
Leaves (Mangifera Indica). — The Ontogenic drift 
of J/anr/v/c.'Y/ leaves in relation to (.'Oo/Oo acthity 
has been traced out. Ch R. Toshniwal. B. I). 
Pant, R. R. Ba.tpai and B. K. Verma : Studij of 
I onosphere at Allahabad . — Observations for hkiv- 
ember and December, 1935, show that 75 meter 
waves are usually reflected from the P-regiou. 
Sporadic E reflections, howev^er, liave been ob- 
served on sev^eral nights. ITar Dayal ,Sri- 
vastava : New Hemiurids (Trematoda) froyn Indian 
Alar me Fishes. — Part I. — A Fete Parasite of the. 
sub-faynily ProsorchinaB Yamaguti, 1934. — A new 
species of the genus from the intestine of tlie 
fish Seriolicthys bipinnnlatus from Puri, Bay of 
Bengal, is described. Har Dayal Srtv^astava: 
New Allocreadids {Trematoda) from Indian Marine 
Fishes, — Part I. — New Parasites of the ilerus 
Helicometrina LAnton, 1910. — Two new species 
of tlie genus Helicometrina Linton obtained from 
marine fishes at Puri, Bay of Bengal, are described. 
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Indian Chemical Society: 

March 193G. — S. K. Sharma. : Application of 
the Thiocyanoqen Value in the Qiiantitaiive Deter- 
mhiation of Oleic and LinoHc Acids in Natural Oils, 
wJtich are Free from Linolenic Acid, according to 
Kaufmann. N. R. Dhar and S. K. Mukerji : 
New A specis of Nitrogen FioraUoyi and ConNervaiion 
in Soil. Pari /. N. R. Dhar and 8. P. Tandon : 
Oridation of Nitrites to Nitrates in Sunlight. 
(Late) Andrp:\v Norman Meldrujm and Moresh- 
WAR Govind Bhojra.j: Condensation of Chloralioith 
Acid A)nides. J Properties of — CH{OTI).CCh^ Croup. 
Phuldeo Sahay Varma and 0. Sreenivas- 
mubthyacvhar : Halogenation. Part XIV. — Jodina- 
tion of Ay'omatic Hydrocarbons and Bromotolueyies . 
Phuldeo Sahay Varma and M. K. Srinivasan : 
Halogenation. Part XV . — Chlorination and Bromi- 
nation of Cumene and p-Cymene. Phuldeo Sahay 
Varma and T. S. Subrahmanian : H alogenation. 
Part XVI. — Brominaiion and lodinaiion of Mesi- 
iylene. Sustl Kumar Ray ; Parachor and Chemi- 
cal Constitution. Part V. — The Structure of '' Liquid 
CrysialsPP. Ashutosh Das and Ra.tenderlal 
De : Negative Ferric Hydroxide Sol. — A Modified 
Method of Its Preparation. Pro mode Behari 
Bhattacharyya and Kalipada (Janguli : On 
the Physico-Chemical Properties of Flectrodialysed 
Gels of Silica, Alumina, Ferric Hydroxide and 


Their Mixture. Pari I. — Ion Exchange. (Late) 
A. N. Meldrum and R. D. Kotwal : A Note 
on _ the Constitution of the Red.uction Product of 
Trichl or o m ethylparacoi li c A cid. 

The Indian Botanical Society : 

June 193G. — P. C. Mallick : A Device for 
■ma.hitaining Constant Temperature and Humidity 
in a Glass Chamber. 0. V. Krishna Iyengar*: 
A New Type of Electric Recorder for Plant Auto- 
graphs. D. P. Mullan : On the Mucilage-Glands 
and. Absorbing Hairs of Pedalium mnrex Linn. 
J. II. Mitter : Some Recent Contributions to Our 
Knou'ledge of Heteroihallism in Fungi {R residential 
Addreis, Ind an Botanical Socidij.' l^Q). E. W. 
Erlanson : Pknd Colonisation ^ on d'wo New 
Tropicid Islands. 

Meteorological Office Colloquium, Poona : 

May 12, 1930. — Dr. K. R. Rainanathan. — ‘‘Stlive 
and Mii.crge’s paper on ‘ Energetics of weather’. 
May 3 9, 1930. — Mr. S. Basu. — “ Emmon’s paper 
on ‘ Atmospheric structure over the southern 
n.S.A. Dec. 30-31, 1927, determined with 
the aid of sounding balloon observations’.” 
May 20, 1930. — Dr. vS. K. Bancrji. — ‘^Application 
of Kinematical laws of an Tsobaric Field 
deduced by Dr. Pettorsen.” 


University and Educational Intelligence. 


University of Bombay: 

The Syndicate liave decided tliat the Professor- 
ship of the Department of Chemical Technology 
be renamed tlie Ranchhoddas T. Mod.y Professor- 
ship of Chemical Technology from the 5tli June 
3 936 in accordance with tlic direction of the Court. 
As, how^ever, it is not possible to pay the entire 
salary of the Pj'ofessor out of the income from 
the Endowment, tlie Senate will liavc to make 
an annual grant to meet the expe^nditure. 

It is proposed to increase the number of 
Sciiolarships in the Chemical Tcclmology section 
to 0 — two for the first year and four For the second 
— each scholarsliip to be of the value of Rs. 50 
per month. It is also i^roposcd to increase 
the Fellowships to 4, ea.ch being of Rs. 75 per 
month. The Fellowships will be filled up only 
as the research scheme j^rogresses and after 
a report has been received on the work done by 
the present Research Fellows. 

University of Calcutta: 

Grants. — The Senate at their meeting held on 
23rd May, sanctioned a grant of Rs. 3,000 to 
the Narasikska Sarniti, Calcutta, out of the 
Rai Viliarilal Mitra Fund for tlie furtherance of 
their schemes for the training of teachers. 

Change in Regulation. — Aeronautics has been 
introduced as an alternative subject in the course 
of studies for the B.E. degree examination in 
Civil and Mechanical Engineering. 

Lady Hassan Siihrawardy Medal. — Sir Has.san 
Suhrawardy has offered 10 shares of the Reserve 
Bank, of the face value of Rs. 1,000 for creating 
an endowment in the name of his wife, the late 
Ijady Shahar Banu Begum Suhrawardy. Out 
of the interest of the amount,, a medal will be 


awaided armually to a lady graduate of the 
Faculties of the Pnlvorsity for the best essay on 
Health i^klucation. 

Ghosh Professor of AjrpHed Chey}iistry. — The 
Senate, at the meeting field on 23id May, appoint- 
ed Dr. Bireschandra Guha, D.sc. (Lond.), to act 
as Ghosh Professor of Applied Chemistry witli 
effect from 1st June 1030 to 30th April i987. 

Ghosh Travelling Fellows for 1930-37. — Subodli- 
chandra Ray, Esq., m.a. (Subject : ‘Education 
of tlie Blind’); l)hirendrana.th Banerjee (Sub- 
ject : (diolera Kidney and Cholera Toxin). 

Aivard of Research Degrees. — Mr. P. C. Malianti, 
M.sc., lias been admitted to the degree of Doctor 
of Science for his thesis entitled ‘Tnvestigations 
on the Band -Spectra of Diatomic Molecules” 
and ‘‘Studies of Electric Movements”. 

Research Scholarship for Mining and Metallurgy. 
It is understood that the Consul-General for 
America has informed the Calcutta University 
that a scholarship for the academic year of 
1930-37 is available for Indian students at tlie 
Montana School of Mines. The School is located 
in one of the principal mining and metallurgical 
centres of the w^orld and offers a 4-year course 
leading to a Bachelor of Science degree in the 
fields of mining, engineering and metallurgy 
including ceramics. One scholarship is offered 
for each consular district. In the case of Calcutta 
consular district, this would signify Bengal, 
Assam, Bihar, Orissa, the United Provinces, the 
municipal districts of Delhi and Simla, the 
Indian States within this areo, Sikkim, Bhutan 
and Nepal. If, however, two or perhaps more 
students should be interested, they ma-y make 
applications in the usual way direct to Dr. Francis 
A. Thomson, President, Montana Scliool of Mines, 
Buttee, Montana, not later than August 1930. 
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University of Madras: 

1. M. 11. Ivy. Eao l>a]ia(lur A. Ijaksluuana- 

Hwanii Mudaliar, AvL, p.a., m.d., f.c.o.g., lias 
been appointed full-time Vice-CUiancelioL* during 
tlic period of leave of tlie iiernument Vice- 
Cliancellor, Mr. K. Littloliailes, c.t.e., m.a., 

from tlie 5th June to the 2Stli August 1 930. 

IT. Dr. M. Damodaran, M.A., D.sc., p.t.c., 
Director, University Biochemical Laboratory, has 
been promoted from the grade of Iteader to 
that of Professor in the scale of Rs. 750-50-1 ,000. 

III. Messrs. S. Yaiyapuri Pillai, n.A., b.t... and 
R. P. Setliu Pillai, b.a., b.l., have been appointed 
Reader and Senior luecturer in Tamil ir the 
Oriental Heserach Institute. 

IV. The following persons have boon declared 
qualified to receive the Degi*ees noted below : — 
Doctor of Philosophy . — 

] . Miss C. IMinakshi, m.a., for her thesis 
“Administration and Social IJfo under 
the Pallavas, Tlie Kailasanatlia Temple, 
etc. 

2. Miss Elba V. Paranjoti, m.a., l.t., for her 

thesis “Saiva vSiddhanta ” . 

Doctor of Science . — 

S. Gopalakrislinamurti, m.a., for his thesis 
“Atomic Energy, States of Tellurium, iodine 
and other Related Jllements”. 

Master of Science . — 

1. N. Kosava Panikkar, b.a. (Hons.), for his 

thesis “ Studies on South Indian Brackish 
Vi'ater .A ctini aria ’ ’ . 

2. P. K. Seslia Ayyar, B.sc., for his thesis 

“Absorption and Fluorescence vSpectra of 
O rga ni c C oni p on nds ” . 

3. T. K. Srinivasan, B.sc., for his thesis “Action 

of Sulphuric Acid on Cotarnine, Action 
of Bromine on Narcotine, etc.” 

4. T. Varahulu, b.a., for his thesis “Physical 

and Chemical Studies on Sugarcane- 
Jaggery”. 

V. The Sir .1. (A Bose Prize of the value of 

s. 350 has been awarded to Mr. Kaviraj Dhiren- 

dra.nath Ray, iM.Sc., Calcuttla, for liis tliesis 
on “A Critical Study of Hindu Medicine”. 
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University of Mysore: 

Exan liiiatio ns : 


The results of the examinations held in March 
1 93() were announced. They were as folllows : — 


SI. 

No. 

Name of Examination 

Exaniin- 

ed 

Fas.s’ed 

1 

Intermediate 

1.151 

418 

2 

U.A. (New) 

126 

65 

3 

li.A. (Old) 

37 

9 

4 

n.Sc. (New) 

150 

61) 

5 

li.Sc. (Old) 

1 


6 

RA. (Hons.) Preliminary 

37 

26 

7 

B.Sc. (Hons.) Preliminary 

58 

48 

s 

ih A - ( lions. ) Final 

32 

21) 

9 

B.Sc. ( Hons.) Einal 

37 

29 

10 

M.A. Qualifying Jest I 

2 

2 

11 

M.Sc. C^ualifying Test 

2 

2 

12 

H.T. 

G6 

4:i 

13 

F.E. 

1 74 

48 

14 

S.K. 

77 

51) 

15 

RE. 

3S 

30 

10 

vSecond M.RRwS. 

31 

14 

17 

Final M.B. RS. .. 

35 

11 


Recognition of Medical Degrees by the 
British Medical Council. 


The Jlxecutivo (^immittee of the Rriti.sh Gene- 
ral Medical Council has resolved that the di.'gree 
of M.B,, B.S., granted by the Universities of 
Bombay, Lucknow and Madras togidJiei' with 
other qualifications granted by the IJnivorsities 
of Bombay and Madras, which were presumahiv 
registerable, sliould again be recognised for 
registration if granted orr or after February 25, 
1930, and that the degree of M.B., R.8,, granted 
by the University of Ihtna should be rcoognisiil 
for registration if granted on or after May 11, 
1935. the date on which the Univ(*.rsity* v'ns 
included in tlie lirst schedule to the: Indiiin 
Medical ('Ouneil. 


Reviews. 


Introduction to Quantum Mechanics. By 
L. Pauling and B. B. Wilson, Jr. (McGraw- 
Hill Publisliing Co., Ltd., London, 1935.) 
Pp. xiv + 468. Price 30^. net. 

In the course of the ten years since its 
inception the subject of Quantum Mechanics 
lias grown with extreme rapidity and has 
now reached a stage wJien tlie foremost 
scientists are acutely conscious of the neces- 
sity for new fundamental extensions. No 
student of Physics or Chemistry can now 
afford to be ignorant of the methods and 
important results of this young branch of 
knowledge. There is no dearth of books 
on the subject : in fact most of the advanced 
general text-books contain chapters dealing 


with the. fmidamentaLs. Still the now book 
by Pauling and Wilson fiiJlils a dMlnite want, 
vh., that of the student with limited niat]i(‘- 
matical equipment wJio is desirous of acquir- 
ing a good working knowledge of tlie. subject. 
The. classical books in this Held have set out 
with the intention cither of providing an 
authoritative compendium for specialists or 
exhibiting new ways of presentation. Tlie 
book under consideration has, on the other 
hand, the student and the non-physicist 
constantly in mind and the treatment is 
suited to self-study. It is very encouraging’ 
to the student to bo told that “an extensive 
previous knowledge of partial differential 
equations and their axiplications in 
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matliematical physics is not a necessary pre- 
requisite for the study of Wave Mechanics 
and indeed the study of Wave Mechanics 
may provide a satisfactory introduction to 
the subject for the more physically minded 
or chemically minded student”. The spirit 
displayed in this quotation runs through the 
entire book. In keeping with this point of 
view matrix mechanics and Dirac's theory 
receive onl3/ a very brief introductory treat- 
ment at the end of the book. Wave Mecha- 
nics is, on the other hand, treated in detail 
and its several methods are lucidly explained 
with applications to definite problems. The 
two introductory chapters give the student 
an excellent orientation towards the 
problems of the old quantum theory, which 
first found a solution in Quantum Mechanics. 
The Schrodinger equation is introduced 
on its own merits as being a description of 
ligature worthy of confidence just like 
the second Law of Thermodynamics. The 
necessity for the existence of eigen-values 
of the parameters occurring in a differential 
equation is finely illustratedi by a geometric 
consideration. The subsequent chapters deal 
with the solutions of the Schrodinger Equa- 
tion in the various well-known cases of the 
oscillator, the rotator, the Hydrogen atom, 
etc., the mathematical steps being fully 
explained and the properties of the new 
functions encountered being derived as occa- 
sion demands. The Schrodinger Perturba- 
tion theory is fully explained with illustrative 
examples w'hile the other methods of approxi- 
mately solving the wave equation such as 
the variation method, the Wentzel-Brillouin- 
Kramers technique. Slater’s method for 
many electron systems, and ITartree’s method 
of the self-consistent field are explained 
without going into details in the case of 
tlie more difficult of these methods. The 
student is now and again assisted by timely 
repetition of definitions. The Helium atom, 
the Plydrogen molecule-ion and the Hydrogen 
molecule are discussed in detail as providing 
typical examples of the methods previously 
explained. The rotation and vibration of 
diatomic and polyatomic molecules are 
briefly considered and Quantum statistics, 
and the Uncertainty Principle are also 
touched upon. There are a number of 
appendices, most of them giving mathe- 
matical details kept out of the body of the 
book. Some problems to be worked by the 
student are appended to the various sections. 
Their value will be enhanced if some hints 
for. their solution and the results are briefly 


given, say at the end. As is usual with 
American publications the book is finely 
got up, and somewhat highly priced. We 
have noticed a few harmless misprints, e.g,, 
on pages 264, 282, etc. Every advanced 
student of Physeis and Chemistry mav heartily 
be recommended to make a close study of the 
book. We are convinced that the perusal 
of more advanced treatises and the original 
papers will then occasion no difficulty 

Mathematics of Modern Engineering. 

Vol I. By E. B. Doherty and B. Gr. 

Keller. (J ohn Wiley & Sons, Kew York ; and 

Chapman & Hall, Ltd., London, 1936.) 

Pp. 1-314 (i-xxi). Price 17s. 6d. net. 

This joint work of “ an engineer who has 
worked with mathematics and of a mathe- 
matician who has w^orked in engineering 
tempered by the atmosphere of the engi- 
neering office and the class-room ” is designed 
as a course of study for undergraduates who 
aspire to work later in the higher levels of 
engineering service. Not the least inte- 
resting part of the w'ork is the foreword to 
instructors wherein is explained the method 
of approach of the authors towards mathe- 
matical teaching in engineering institutions. 
This foreword of nine pages ought to be 
printed as a separate brochure and free 
copies of the same supplied to those who 
are responsible for the direction of engineer- 
ing studies in this country as this would go 
a long way in bringing about the right 
attitude of engineers towards mathematics 
in place of the prevailing misconception that 
relegates it to the position of the Cindrella 
of the engineering curriculum. One very 
frequently hears the cry that mathematics 
taught at college is absolutely useless to the 
engineer in '' after life”. To people of 
this frame of mind the reviewer would 
strongly recommend a careful reading of 
pages xii-xiii of this foreword. It comes 
as a surprise that in the General Electric 
Organisation fifteen years ago practically 
all the engineering problems requiring real 
scientific analysis were referred to a very 
few individuals most of whom had received 
their college training abroad and that a 
remodelling of the courses of study with 
a definite orientation tow^ards mathematical 
and theoretical work has gone a long w^ay 
towards setting this right. According to 
the authors “ the thing that seems to count 
professionally is the cultivated intellect ” 
and there is no better way of securing this 
than by a rigorous discipline in mathematical 
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analysis. While it is true that the majority 
of engineering graduates of the average 
calibre have no opportunities for original 
work, it is a suicidal policy to frame the 
curricula of engineering studies with only 
such types in view. What is wanted is a 
course that is suited to produce engineering 
graduates who are capable of exercising 
leadership not only in the highly technical 
sides of engineering but also in commercial 
engineering and in executive capacity. This 
book is designed as a course for under- 
graduates who aspire to such leadership. 

The difficulties of writing a text-book to 
suit these needs is however very great. 
The recent advances in engineering have 
utilised the services of so many branches of 
higher mathematics that it would be im- 
practicable to incorporate accounts of all 
these in a book designed primarily for 
engineers. There is perhaps no branch of 
engineering so elusive or undefined as 

Engineering Mathematics ” and certainly 
none more often sinned against. W^e have 
scores of text-books on this topic which are 
either a heterogeneous collection of prob- 
lem.s from different branches of engineering 
collected to illustrate special mathematical 
methods or a sort of collection of mathe- 
matical formulae, at best a mathematiker 
Hilfsinittel for engineers. The list of the 
branches of mathematics used to-day in 
engineering wliieh the authors have pre- 
pared makes imposing reading and serves 
to bring home this difficulty vividly. Theo- 
ries of periodic orbits, the special three body 
problem, the damped jiendulum, quasi- 
diffierential and integral equations, partial 
differential equations of the eighth order, 
dyadics and tensors, caleulus of variations, 
vector analysis, Heaviside operational calcu- 
lus, dimensional analysis, topology, analytic 
theory of differential equations and theory 
of functions of a complex variable constitute 
a formidable list indeed. Add to these, the 
theory of matrices and Eiemannian and 
non-Riemannian geometry and one has a 
clear idea of the impossibility of writing a 
book giving accounts of all these topics. 

. One could, nevertheless, adopt the compro- 
mise of preparing a suitable mathematical 
environment for the proper appreciation of 
these topics and this appears to be the 
•method chosen by the authors. With only 
the first volume before us it is difficult to 
judge correctly how far the authors have 
been successful in this attempt. This volume 
consists of four chapters. The first giving a 


general introduction to the mathematical 
formulation of engineering problems is admir- 
ably done. The second chapter, headed 
“Basic Engineering Mpothematics,’’ treats 
ordinary diffierential equations, determinants, 
Fourier series, solution of algebraic and trans- 
cendental equations, dimensional analysis 
and graphical and numerical methods. 
This chapter contains, therefore, most of the 
mathematical methods in every-day use in 
engineering and the authors are to he 
congratulated on their trea.tment of solutions 
of equations and dimensional analysis. This 
book shows better than any other the great 
power of the method of dimensions. Parti- 
cular mention may be made of the exhaustive 
discussion of Grseffie’s general theory and the 
77 theorem of dimensional analysis. The 
inclusion of the principle of similitude is a 
welcome and novel feature. The third 
chapter on vector analysis, although it covers 
only about fifty pages is just as good as, if 
not better than, most elementary texts on 
the subject like those of Qans or Runge or 
Coffin. It also contains a short but excellent 
introduction to dyadics. The fourth chapter 
on Heaviside’s operational calculus, gives 
the latest developments in this branch and 
incorporates the unusual but extremely 
welcome practice of adding a good intro- 
duction to the theory of functions of a 
complex variable. This was the right place 
where the authors might have introduced 
an account of integral equations but perhaps 
this is reserved for the. second volume. 

If the contents of Vol. I are any indication 
of what the second volume is going to be, we 
can safely say that this series will easily 
constitute one of the best works on Engineer- 
ing Mathematics so far published. If an 
Honour’s Course in Engineering is ever 
established in our Universities this book 
might be unhesitatingly described as an 
ideal text-book. Even otherwise some of 
the methods and topics dealt with in the 
hook would be very usefully taught in 
the ordinary courses. 

Prominence may be given to the authors’ 
coining of the phrase ''Engineering functions’" 
for the “well-behaved” functions y =f{i) 
which are such that in i < t., 

(i) y is not infinite, 

(ii) there is exactly one value of y for 

every value of f, 

(iii) y has only a finite number of maxima 

or minima, and 

(iv) y has not more than a finite number 

of finite discontinuities. B. S. M. 
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Graphical Solutions. By C. O. Mackey, 

Cornell University. (John Wiley & Sons., 

New York ; Chapman & Hall, Ltd., 

London, 1936.) Pp. 1-130. Price mix, 6d. 

The title of this work indicates that it 
treats of the solutions of different engineering 
problems by graphical methods. The scope 
of the book is, however, not so exhaustive. 
Problems of graphic statics, graphical solu- 
tions of algebraic, transcendental and 
differential equations and the graphical 
methods of Fourier analysis do not find any 
place in the book. In the author’s own 
words, he has “not attempted to read 
and abstract everything that has been 
written on the subject” of graphical solutions. 
The book is the outcome of a course of 
lectures offered by the author himself and 
confines itself to solution of equations and 
derivation of functional relationships by the 
methods of scales and charts and the problem 
of curve fitting. The treatment is elementary 
without sacrificing elegance or clarity. It 
is eminently practical and is illustrated 
by a wealth of examples, mostly from prob- 
lems of mechanicsl engineering. 

The chapters on intersection charts and 
alignment charts go much farther than most 
books on the subject. The author goes up 
to the limit of the construction of net w^ork 
charts to solve equations in five variables. 
The use of determinants in constructing 
alignment charts with three scales is a 
novel feature of the work. 

The best part of the book is the last 
chapter wherein is given an excellent account 
of the constantly recurring problem of 
finding an empirical equation to fit observed 
experimental data. A detailed treatment 
is given of the determination of constants 
when the assumed equations are known 
by applying the methods of selected points, 
residual summation . and least squares. The 
treatment of three- constant empirical equa- 
tions is also exhaustive and one would have- 
liked to have the hyperbolic functions 
introduced here. While the methods for 
determination of constants is fully explained, 
nowhere does one find methods for guidance 
in the choice of the number of constants in 
the empirical equation tried for a particular 
set of data. 

This book will certainly be of great use to 
students of mechanical engineering, especially 
in the study of heat engines. The last 
chapter on curve fitting deserves to be 
very widely known to all practising engineers. 
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The printing and get-up are excellent and 
the price too appears reasonable. 

B. S. M. 


Commercial Fertilisers, Their Sources and 
Use. By Gilbert H. Ceilings, Associate 
Professor of Agronomy, Clemson Agri- 
cultural College. (P. Blaekiston’s Son & 
Co., Philadelphia, 1936.) Pp. xiv -f- 356. 
Price §3*25. 

A compendious text-book suitable for 
use in Colleges of Agriculture and comprising 
practically the author’s class-room lectures 
in the subject, this handy volume will be 
found to meet the needs of a much wider 
circle of agriculturists than the College stu- 
dents for whom it is primarily intended. 
The author takes full note of the great 
development in fertiliser research in recent 
years and of the many important changes in 
the concepts on plant nutrition and 
has made a special point of giving actual 
research findings gathered comprehensively 
from most important research centres. Ame- 
rican experience naturally predominates but 
on fundamental questions all available sources 
are laid under contribution. Descriptions 
are given of the sources, the methods of 
manufacture and trade relating to aH the 
different commercial fertilisers at present 
on the market including the new products 
like Ammophos, Leunophos, Nitrophoska, 
Mtropotasse, Nitrochal and so on, while 
among organic manures the preparation and 
value of synthetic or artificial cattle manure 
is also described. The description of the 
methods of fixation of atmospheric nitrogen 
cover all known methods though one wishes 
they were fuller. So likewise are the methods 
of manufacturing superphosphates and the 
several concentrated and reinforced forms of 
this important fertiliser. The chapter ^ on 
the borderland problems like the fertiliser 
value of elements other than nitrogen, phos- 
phorus, and potassium forms interesting 
reading and fairly summarises present-day 
ideas as far as they can be on such a fast 
moving new branch of research. Sulphur, 
m.agnesium, iron, manganese, sodium, boron, 
chlorine, copper and even radium are touched 
upon under this head and their role as far as 
is known is indicated . ' ^ What fertilisers shall 

I use for my soil and how much ! is certainly 
the question for which the interested reader 
would like to obtain a helpful answer m a 
book of this kind ; we are still far away from 
being able to give a precise answer to this 
practical question of every-day impcrtaie"'- 
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without the risk of dogma.tisin or half, 

knowledge. The doses recommended vary 
within very wide limits and afford at best only 
reasonable guidance. Nevertheless research 
is continnonsly in progress to devise methods 
of determining the mannrial needs of soils 
quickly enough for practical purposes and 
the name of Wagner, Kellner, Yille, Nenbam'r 
and Schneider will readily be remembered 
in this important branch of research. The 
book gives a full and interesting account of 
the various laboratory tests, the Neubauer, 
Hoffer, Thornton, and the Troug methods — 
all of which are used with varying degrees of 
usefulness for this purpose. We should have 
preferred greater emphasis being placed on 
the importance of field experiments in this 
connection and an account given of some 
of the excellent methods coming into 
vogue nowadays which are designed to 
reduce errors in field trials to a minimum 
and to afford quick and fairly reliable 
answers. This we believe is somewhat of a 
serious omission in an otherwise compre- 
hensive text-hook. 

A useful feature of the hook is the section 
on the calculation of quantities of manures 
required to make up mixtures from various 
formulas and for judging comparative valua- 
tions of the different fertilisers on the market 
from ‘TTnit” values. Several examples are 
worked out, which will he found very helpful. 
The statistics of the world’s resources, 
production, and trade of the different ferti- 
lisers should interest the lay reader and 
are quite impressive. Germany, for instance, 
leads in the use of fertilisers with a total 
annual consumption of about 1,800,000 
tons, with the U.S.A., Trance, Japan, Italy, 
the Netherlands and Great Britain coming 
next in the order mentioned ; the IJ.S.A. 
leads in the use of phosphatic fertilisers, while 
Germany leads in the use of nitrogenous and 
potash fertilisers. The per acre consumption 
of fertilisers for the cultivated area is put 
down at lOSlbs. for Holland, 701fes. for 
Germany, 33fbs. for France, and Great Britain, 
and only 10 Tbs. for the U.S.A. The world’s 
reserves of fertiliser minerals are also esti- 
mated and it is computed that even at the 
present rate of consumption they cannot 
last for more than a thousand years. What 
will happen if India and China should begin 
to use artificial ferilisers as largely as Europe 
and America or if the latter should use them 
at the rate at which a country like Holland 
is using is rather a frightening prospect for 
mankind on this globe. The book is both 


interesting and up-to-date and should form 
a w^elcome aclditon to the number of text- 
books on the' subject at present in use. 

A. K. Y. 


Introduction to Human Parasitology. By 

Asa C. Chandler (Chapman & Hall, 

London, Fifth Edition, 1936.) Pp. xvi+661. 

Price 25sh. 

Since the publication of the fourth edition 
of this w'ork in 1930 the science of Human 
Parasitology has undergone much change and 
numerous new problems have arisen while 
many of the old ones have become clarified. 
It feeems to be the sad fate of humanity to 
fall a constant prey to one disease or another 
and probably the discovery of new maladies * 
or fresh strains of old ones will continue as 
long as discerning man lasts. The discovery 
of a disease brings in its wake numerous 
problems of importance ; the discovery of 
the parasitic organism, the study of its 
life-history, the methods of prevention and 
cure of the disease, etc., and indeed no 
problem of human welfare has received so 
much attention as human parasitology. . 

The author of the hook under review, 
who is a parasitologist of great repute and 
long experience, has brought out a volume 
which has all the merits of a scientific treatise 
without the disadvantages of its narrow’ 
outlook. The story of the ills to which the 
flesh of man is prone, is a fascinating story 
though sordid in its details, and the 
usefulness of a work of this sort can only he 
judged by the extent to which the moral of 
the story is brought home to the readers. 
The long chapter on the part Bacteria play 
in undermining the health and happiness of 
the human race does not form part of the 
book and the author begins his account with 
the Spirochsetes, though it must be admitted 
that the Spiroch^etes resemble Bacteria more 
than they do the Proto^ioa hut '' until the 
bacteriologists are prepared to assume full 
responsibility for them, the protozoologists 
will have to care for this orphan whicli 
Schaudinn left on their doorstep”. But 
like all orphans, the Spiro chaete is a most 
active, adaptable and vivacious organism 
and not a little misery and unhappiness are 
to he laid at its door. Relapsing fever and 
Syphilis would conjure enough pictures to 
treat them with scientific severity rather 
than with careless contempt. 

It appals one to think that animals so low’ 
in creation as the Protozoa could wueld so 
much power over human life. Nevertheless 
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it is true that this group of tiny animals 
is responsible for the death, annually, of an 
incredible number of humans. Malaria alone 
takes a toll that defies imagination, and 
that, even though practically everything 
is known about it. To this may be added the 
more important of the others, — ^Amoebae, 
Trypanosomes and Leishmanias — a pretty 
kettle to stew man in. Then there are the 
worms, some of which like Schistosoma 
Trichinella, Ancylostoma and Filaria add 
not inconsiderably to the woes of man. The 
importance of Arthropods in this scheme of 
things is two-fold ; a few are themselves 
parasites of no mean calibre but their real 
interest lies in the fact that they act as 
transmitters and intermediate hosts of 
myriads of smaller parasites conveying them 
from man to man and themselves none the 
worse for it. Ticks and mites, bed bugs 
and lice, flies and mosquitoes, fleas and 
gnats form a most imposing array of orga- 
nisms which have all conspired to make man 
the unhappy animal that he is. Indeed, 
one would be tempted to single out any 
one of these and ask like the poet, ‘‘ Did He 
who made the lamb make thee,” 

Such is the material which the author has 
endeavoured to present, not only to the 
layman but to the specialist as well, in the 
six hundred and odd pages of packed infor- 
mation. The parasites and their life-histo- 
ries, the characters, the treatment and 
methods of prevention of the diseases caused 
by them are all dealt with in great detail. 
Useful and practical hints are offered for 
the alleviation of human suffering caused 
by the parasites, a,nd throughout tlie book, 
there is a piquancy of style so essential 
in dealing with a problem of this sort. A 
fascinating story fascinatingly told. 

B. E.S. 


The Indian Zoological Memoirs, I.-Phere- 
tima. By Karin Narayan Bahl. (Luck- 
now Publishing House, T.ucknow; Second 
Edition, 1936.) Pp. x+86. Price Es. 1-8. 
The revised and enlarged second edition 
of this book has just been published. It 
will be remembered that in 1926, Dr. K. K. 
Bahl who is the editor of the Indian Zoolo- 
gical Memoirs^ himself brought out the 
first of the series on the Indian Earthworm, 
Pheretima. A number of useful additions 
have been made in this edition as compared 
with the first one published ten years ago. 
In the introduction has been incorporated 
a classification of the Chaetopoda and a list 


of Indian Oligochaeta and more especially, 
the species of Pheretima, has been compiled, 
which will doubtless prove useful to all 
students of Indian earthworms. The 
chapter on Eeceptor organs is an addition 
while that on the habits and distribution 
has been amplified. The chapter on Deve- 
lopment, has been expunged from the 
second edition, for reasons which the review^er 
cannot quite follow^ The Memoir does not 
restrict itself to the anatomy only and the 
information contained in the chapter on 
Development wmuld not have been out of 
place. Many of the other chapters have 
been rewritten and all the latest literature 
on the subject has been incorporated. The 
paper used in the second edition is better 
and the types are clearer. It must be 
admitted, however, that the binding is very 
flimsy and the copy in the hands of the 
reviewer is already threatening to dis- 
integrate. The book is in keeping with the 
latest of the series of the Memoirs more 
recently issued and it will prove useful in 
all colleges and schools w'here the Indian 
Earthworm is studied. B. E. S. 


Electrical Engineering in Radiology. By 

L. G. H. Sarsfield, M.sc., m.i.e.e., A.inst.P. 

(Chapman & Hall, Ltd., London. 1936.) 

Pp. 284. Price £1 55. 

Mr. Sarsfield has supplied a long-felt w^ant 
in his admirable treatise on '’Electrical 
Engineering in Radiology”. 

The Eadiological Research Department at 
Woolwich has done splendid work for many 
years and Mr. Sarsfield has had ample 
opportunities of studying at close quarters 
all the problems he deals with in his book 
w^hich has a large number of illustrations and 
many plates. There is a very good section 
on the lay-out, fittings and electrical dangers 
of Eadiological Departments and the book 
is the most comprehensive wurk on the sub- 
ject yet published. Ko X-Ray Department 
of any standing should be without a copy. 

T. W. 


La Diffraction des Electrons dans ses 
Applications. By Jean J. Trillat. [Aetua- 
lites Scientifiques et IndustrielLes.] (Her- 
mann et Cie, Paris, 1935.) Pp. 59. Price 
18 Francs. 

The publication of this excellent mono- 
graph on the diffraction electrons and its 
application by Professor Trillat is very 
opportune. Much work has been done in 
this branch of physics during recent years 
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and the need of a suitable book on the 
subject is often felt. This need is now met 
by the above monograph by Professor 
Trillat who is himself a pioneer in this field 
of research. 

The monograph is divided into five chap- 
ters, the first of which deals briefly with the 
apparatus and experimental methods. In 
the second chapter is set forth all the recent 
work on the application of electron diffrac- 
tion to the elucidation of the surface struc- 
ture of metals, structure and orientation of 
crystals in metallic deposits, the nature of 
polish and other allied subjects. All the 
recent work on these lines by various 
workers in the field like G. P. Thomson, 
Finch, Kirchner, Trillat and others find a 
place in this chapter. Professor Trillat’s 
work on the structure of thin films of long 
chain organic compounds like fatty acids, 
cellulose and rubber is also discussed in 
detail. The last two chapters are devoted 
respectively to the diffraction of electrons 
by gases and vapours, and to the diffraction 
of slow electrons. The monograjih is well 
written in easy French and contains a 
comprehensive Bibliography on the subject 
which adds very much to its value. Per- 
haps the monograph would have been even 
more useful and valuable if the use of electron 
diffraction (in gases and vapours) for the 
study of molecular structure had been 
discussed a little more in detail. It can be 
recommended to all students of physics 
who wish to make a preliminary study of 
the subject before studying original papers. 
The monograph is sure to be welcomed by 
all workers in this field. 

S. E. S. 


La determination du sexe et heredite. 
By par Emile Guyenot. [Actualites 
Scientifiques et Industrielles.] (Her- 
mann et Cie, Paris, 1935). Pp. 77. Price 
20 francs, 

A review of our present knowledge of the 
factors which control the appearance of 
sexuality in the lower animals, is written for 
general students and non-specialists. Known 
instances of sex-inversion in fish, amphibians 
and birds are described together with the 
results obtained when males were crossed 
with males, and females with females. 
Different types of sex-heterochromosome 
combinations are illustrated, as well as their 
behaviour during maturation. Sex-linked in- 
heritance is explained by diagrams. 

In connection with intersexes the author 


calls attention to the essentially unstable 
nature of the physical manifestation of sex 
(phenotype), which is dependent upon the 
attainment of an equipoise between two 
antagonistic sets of physiological factors. 
Both sexes are bipotential. There is no 
definite demarcation between maleness and 
femaleness and the relative position at which 
a state of balance is attained in each indi- 
vidual is determined by both genetic and 
environmental influences. 

It is regrettable that the author decided 
to omit all bibliographical references merely 
because his work was of a limited scope. 
For this very reason the need for a list of 
sources is felt. Sex in humans is not dealt 
'with and plants are barely touched upon. 
The reader of this useful review wdll want 
to learn more about the subject. Sex 
concerns everyone, and some knowledge of 
chromosome, and of which parent determines 
the sex of the offspring would destroy many 
superstitions even among the educated. 


A Glossary of Technical Terms for Use in 
Indian Forestry. Indian Forest Eecords, 
Kew Series, Yol. II, No. 1. (Manager of 
Publications, Delhi. 1936.) Pp. 45. 
Price As. 5 or 6d. 

In any technical vocabulary, words often 
have or acquire meanings which bear no 
relation to their original significance in 
common parlance. In Forestry, there is a 
further complication inasmuch as some of 
the terms used are defined b^/ State Legisla- 
tion, so that the same word used professional- 
ly connote different things in different 
countries. Just to cite an example, the 
term “ Cattle,” under the Indian Forest Act 
includes elephants, ccunels, buffaloes, etc. 
The appearance of A Glossary of Technical 
Terms for Use in Indian Forestry, therefore, 
fills a very real want in the profession. It 
is authoritative, being adopted for official 
use by the Silvicultural Conference, Dehra 
Dun, 1929, and revised in 1935. 

By minimising cross references, the bulk 
of the book has been, with advantage, 
considerably reduced. The type and get-up 
of the Glossary make for easy reference w^ork. 

There are three Appendices. In the first 
is a list of the Silvicultural Systems com- 
piled from Prof. Troup’s work on the sub- 
ject, with their French and German equiva- 
lents. It is noteworthy that under Shelter- 
wood Systems, the expression Blender- 
saumschlag ” is given without an English 
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equivalent but with a short explanatory 
note, which gives a rongh idea of the system 
more readily than any literal and pedantic 
translation. Appendix II details ‘‘ Three 
Classification into Crown Classes ” and the 
“ Classification of Thinnings,” while the 
last Appendix gives a list of Forestry 
Terms used in the U. S. A. and their 
English Equivalents”. One cannot help 
feeling that the usefulness of this Appendix 
would have been even more, if the German 
and French equivalents of the terms had 
also been given. 

This book should find a place in the 
library of everyone interested in Indian 
Forestry. 

Emmennar. 


India in 1933-34. (Manager of Publications, 
Delhi, 1935.) Price Es. 1—10—0. 

India in 19S3-34 is the latest report 
prepared by the Bureau of Public Informa- 
tion for presentation to Parliament in 
accordance with the requirements of the 
26th Section of the Government of India 
Act. This survey, which is issued under the 
authority and with the general approval of 
the Secretary of State for India, must not 
be taken to mean that the approval of 
either the Secretary of State or of the 
Government of India is implicit in every 
individual ^^expression of opinion”. The 
report attempts to present in an abridged 
manner the general trend of events both 
in the Political and Administrative Spheres 
during the calendar year 1934 and outlines 
the developments in other departments in 
the financial year 1933-34. Those passages 
of an explanatory or descriptive character 
in respect of the subject-matter in former 
reports, have either been totally omitted 
or greatly reduced in length to keep down 
the size of the volum.e. The section on 
Provincial Administration, etc., has been 
left out but a separate chapter on the Bihar 
Earthquake forms a special feature of this 
volume. 

The year 1934 will be handed down to 
posterity as one of the most memorable, if 
for no other reason than for the terrible 
seismic catastrophe which almost coincided 
with the beginning of the year. In respect 
of the area and of the extent of damage 
both to property and human lives, this 
seismic disturbance has very few rivals. 
The effect of the Earthquake was felt oyer 
an. area of nearly two million square miles 


in India and Tibet alone, and was recorded 
by most of the seismological stations -in the 
world. The devastations in certain areas 
in FTorthern Bihar were at once complete 
and widespread. The loss of human lives 
has been estimated to be 7,253 and this 
must be considered as remarkable in view 
of the fact, that in an area of 6,000 square 
miles, no masonry structure was left un- 
damaged and that twelve towns with 
populations ranging from 10,000 to 60,000 
were wiped out. 

Apart from this visitation of natural 
fury, the crowded period of 1934 is not 
without interest or material. Political in- 
terest, in the main, is centred in the activi- 
ties of the National Congress. The sus- 
pension of civil disobedience, which had 
borne no practical fruit, was as much an 
indication of the policy of Government as 
the realisation of the futility of resistance 
to constituted authority on the part of 
individuals comprising the Congress Execu- 
tive. By the conclusion of the period 
under review, the Joint Parliamentary 
Committee Eeport was published, which 
may be considered as the culmination of a 
definite stage in the unremitting efforts 
to bring about constitutional, reform for 
India. A noticeable improvement in the 
relations between the Government and the 
Congresss was observable throughout this 
period, and Government, relieved of a 
pre-occupation with the task of maintaining 
public peace which was being threatened 
by the civil disobedience movement, were 
free to attend to administrative activities, 
such as the scheme for the amelioration 
of the economic problems of the country. 
Among the notable enactments of eco- 
nomic legislation may be mentioned the 
Bills for the constitution of a Eeserve Bank 
and the amendment of the Tariff Act. 
Another important measure, which was 
passed during the Winter Session of the 
Assembly, was the Indian States Protection 
BiU which seeks to protect the administra- 
tion of Indian States from the unreasonable 
attacks in the British Indiam Press. The 
defence policy of Government was not 
without discussion, and the motion that 
the recommendations of the Indian Capita- 
tion Tribunal’s Eeport was unduly favourable 
to India was talked out. The financial 
position of the country is ably surveyed 
and the exposition of the budgetary posi- 
tion of India is admirably revealed in the 
epitome of the speeches of the Finance ana 
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the Railway Members introducing their 
respective budgets. 

The communal situation was far from 
satisfactory and tension vras increasing in 
acuteness. Eiots which partook of a com- 
munal colour occurred at various places in 
connection with important festivals of 
both Hindus and Moslems. The communal 
disputes in British India had their reper- 
cussions in similar incidents in Indian 
States also. The terrorist movement in 
Bengal, which had been dormant for some- 
time, suddenly shot into activity in the 
form of a dastardly attempt on the life of 
the Governor of Bengal. This outrage 
served to awaken public opinion in Bengal 
to this terrible menace and the press was 
loud in denouncing the terrorist cult. 

The other important developments dealt 


with in this report are those relating to 
Agriculture, Industry, Commerce and Com- 
munication where all-round improvement 
was maintained. Of special significance is 
the treatment of matters relating to Public 
Health and Education in this^All- India review 
though they are primarily provincial subjects. 
A brief resume of the work of the numerous 
scientific surveys is appended- The year was 
not without a bumper crop of both provincial 
and All-India conferences of economic and 
public interest. 

Great credit is reflected on the authorities 
responsible for the production of tliis 
excellent report, which while preserving 
the high standards set up by its predecessors 
has achieved a notable adva.nce inasmucli 
as it infuses a new spirit of approach even 
to the most common topics. 


Forthcoming Events. 


Central Board o£ Irrigation. 

T he 6th Meeting of the Eesearch Officers 
and the Executive Committee (Eesearch 
Committee), Central Board of Irrigation, will 
he held on 7th-13th July 1936, to consider: 

(1) To confirm the minutes of proceedings 
of the Fifth Meeting of the Eesearch Com- 
mittee, held at Simla on the 18th and 19th 
July 1935. 

(2) To discuss the reports of the Eesearch 
Officers on the research work done in their 
Provinces during the preceding year. 

(3) To report progress in respect of the 
following subjects brought forward from 
last year : — {d) Means of conserving irriga- 
tion water. Stanching of canals, (b) Design 
of canal falls. Preparation of type designs. 
(c) Waterlogging and land reclamation. 
Questionnaire, (d) Testing and grading of 
silt. Standardisation of methods, {e) The 
Lacey silt and flow theories. (/) Tortuosity 


of rivers and their training by means of 
embankments, {g) Design of work on 
permeable foundations. 

(4) To discuss the following new subject: 
Means to secure the equitable distTibution of 
irrigation water in the future. 

(5) To discuss the programme of research 
work to be carried out during the ensuing 
year, and 

(6) To consider the question of Eesearch 
Officers meeting during the cold weather. 


Imperial Council of Agricultural 
Research. 

July Sth and 9th, 1936. — Meeting of the Sugar 
Committee. 

July 19th and 11th, 1936. — Meeting of the 
Wheat Committee. 

July IWi to IWi, 1936. — Meeting of the 
Advisory Board. 
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